
 
 

 

������ �	
� �
���  

 ������� ���� 

���������
� ����� 

1395 :12)4( :374  �'381 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 374 

 

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

 
  ������ �	
� �
��1  

  ������ ������2  

  ����� ���	
�3  

  

�����  
  



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

)��*� �	�+,� !
�"� 
 ��
�����  
� ���
�-�.! �/� 01�*��� �����  ��2+�� ���"� �� 3�� .4�  �56�.�

!
�"� �7�� 
 ��
�� 01�*� �������� �+� �6��(�� �+ ��4�� �������	 �� ��� �!� �"� '���(�	��  �	�+

)��*�� .��"  

%�� � ��&
 :�'  
� 8�	 �56�.�� � � ���2� �9
,�:�; ��<	�� �������	� '���(�	�� )��*� �	�+� 61 "
�?�  ����150  ���
�

�+� �� �6�� �+4�� )75 �+�  � ��� �6��75 �+ ���
�� D�� E)�F� .�� G�*�
� (I�� �6�����  �18�� � $��*: �"

 E.F�1 �1�� ��� ��!��"(  .���� �
���
�$J�  ��� ��
$J�K�6�� 
 ��
�� ������ ��<	 
� �
 ���
��� 

!
�"�  .�
����FL)  (�M"
 ��
�� ������ Weine  .�� ��� �!� ���� 
�&N �������� E?O ��  (
�� ��� �!� �" �

8�	 
��� ��,� � �7�� 
 ��
�� ��� 7��
���� ���
� (�� �+� �+ �� �6��4�� 5	4�� .��  


�(�) �':  ��75 ��+ �6��  ����� �+��4 �
�� ,�56�.� 72 ���
� )96 7�
 (%I ,2 ���
� )665/2 7�
 (%II ,1 ���
� 

)335/1 7�
 (%III " 
� .�
��"�4 75 ��+  �6���+ �� I����4 73 ���
� )33/97 7�
 (%I ,2 ���
� )66/2 7�
 (%

II  7�
 .�
��"III  �IV  
���+ �6��(��  I���� �+��4 .��
 ������ 

��*
� +*,-:  ��
 U�!� �"�V  7�
 �:�; �56�.�I �FL) (�M" Weine E���  4��	
 ��
�� ������  
���+ (���6��  I�� � ���

�+ ����4 � �" ��WX .��"�4  7�
IV �	
��
�4 7�
 ��
�� 
��� 
� ��+ (���6�� �� �+��4 ��".  

�.*� �/�� �':  �� 4���+, ���
��������	 ,� '���(�	�� )��*� �	�+�. 

  

     :����� �	��
30/2/95   :���� �	��
28/6/95   :��	�� �	��
6/7/95  

  
:����� �� ������ X(�1  ,Y ��Z
 ,G ���!�
�N� (�����: !
�"� 
 ��
�� ������ ���
� (�� �+� �+ �� �6��4�� �������	 �"� '���(�	�� )��*� �	�+�.  ���D'
��
� ����
�� �1\�

 ,��& 8�1395 ,12)4 ,(374-381.  

  
   

1 :�����	
�� ���
��� �
��	���  ������������ �������� ����� ���  ��!���� 	" � 	#��$� 	#��$� 
��������.  

2 :�'����" ����� �����	  ������������ �������� ����� ���  ��!���� 	" � 	#��$� 	#��$� 
��������.  

3: :����� � !�	"# �����	
��  ������� 	)
�* 
 +, 	��$� "-�.����
 �
������� ����� ���  ��!���� 	

��� �����" � 	#��$� 	#��$� 
��������. Email: nastaranfarhadi@yahoo.com   



 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 375 

�����  

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

��� �� ���� �� �! ���� "��#$� ��%� � �� )1-3(��+, .. 


 
���� ��� /���	 �����, "�0��� ��! 1��$2�.  �, 
�

$������ ���
��! ����!  .�
��.�	  /�34� �	5�  ����0

67�� 8�0�! 
 ���
� ��	 7���� �9���. �����, /�. :9��. 

����� .� ����� .�	 ��; �1.� �����  
� �<9 /�5� =0��

>��?! ��� ���
� @5A � )1-4(.  

��
.7�5+�	 ��  ����0�	 >�� 
�C��.D! /
� 
�.��	 


 ��� � �������	 �
5� �. E�F! 
 
���� �����	  �����

���  G���������
 
�H� ����0 �� ..7�5+�	 I5J  
��!J� ��

�
5� �4� 
���$� "
�K. 
 � 
������	  /� �LE �����

$������ ���
� �! 2 
��!  G��#$�� �, /� ��� �.� ��� )5-

7(� .�	 ��
.7�5+�	 :0. 3O
 �C�.	�	  P5$�� � ��/
� ��Q

 � ����
��6� �J R����	 �! �
��I ���.L	 �C! .� ���� 
� .

��
 RE��.7�5+�	 I5J 
��!J�  �D�I5	 �����I  /��	 


�$9�� �� I��� 3��57 .� ���� .�	 ��; �1.� �����  �� 5S��

:����. (Distortion) �����, 
�$9���! T� �5!!  �, �����

�D� 
�5	 � 5� G�U0 .����	 �
I 3� .+��$7� $9��
���I 

��,����!  V:$>�>�� ���
 
� ��� ����?!  
U$9�

���S	 ��� )8-10(��D�  ���6� 
� .5	 7�5+����. 

Y���I5��! A�5>� ��5J. CBCT (Cone Beam 

Computed Tomography) 
5� ������. ��
�$9��I 

�����,�!  
� �
@�<� �Z7.	 3��57 V:$>� .� .��� ��	 

��D�5	 �
 �E�7I 3� .+��$7� :���� �. ��� ����� � 

�����, 
�$9���! .�  �����)1-4(� 5� G�U0 .�	CBCT  

��D�I5	 � �� �!#!  /���� 
��	  �
����  I�� �,�
��	 

.� ��� ��D� �� �L�� ��5	 1����. @�[� 5�\��I  .�
��

�]���! ��D� �� ��� G��� ���� V:$>� "��1�<�5	 

CBCT ��D� �� �L��5	 1���� . 5$4� ^
�I �����, /�. 


��	 ����:9�� 
�$9�� � �.  3��57 �
 �,.�  ���)1-3(.  

�����  I����	�. / _���I��	 
 ����� 
� ��	  � �����

��� 
���� I�� 
 5� 
� �������	 
���� )11-14(. � 
��	 

���! 5JG  I��51���7 �!	�J .�	 5�
���� /��	 ����� �� 


 ���
� 8�S�� �4���	 `��2 �� .� ��	, )14-15( .

5JG  I��51���7 �!	�J  ����0C�.	 /� ����� I�� ��  ��	


� �� �1����  `��a�.� ����
 .��	 ��	 �����  �� 
� \����

� R<6� b<�.Z! � ����� )15-17(� �� .�	  _��� ����

/I��	 
� ��� 
 
������	 ��	 ����� ��  �����
�� )17-

19(� ���� .�	 
���� ��� 
� "�0��� ����� I�� 5JG  51��

�7 �!	�J ��+, 8�0 �. �, /� .� ����� .�	 0 /� �:


 ���
� ������	 � 
��	 ����� �� ���� )11  14(. 

/ "��1�<�I��	 �
5� �� �� �
�� ����. ����� � ��� 

��	
 ��  �
����  I��
��	 ����� I�� .���E � .#:9  ��

 /� G��#$��CBCT .�  �/��5J)20-22( 
�H� ����0 �� .

Zheng ��
���� � )20 (Q 
� �! ��� 
 � 
������	 

�
5� �
 \�� �7 
�� 51�� �����. �$� � G�5�e	 0��$�.  �


������ f
�C+�]�� .�! Silva ��
���� � )21 (/5� 
� �	 

 /�CBCT �
5� �4�. ��� ��51�� 
����I �7 �!	�J 

���5� G��#$�� .Han ��
���� � )22 (C!� �
5� ��. ��� 


��	  
���� ������ I�� ���E. �7 �!	�J  ��7 \��  
�

Q�! $9��5J��
 ��� �
�� 
� .��	 5J 
���� �G 51���� �C! 

���1�<�.  P5$�� 
�.�  ����)15-18.( �5$�! ��	  "��1�<�

��/, "
�K ��.��g�	 �
 �I ����� I�� ��G�!  �� G��

\��	 U���" 5J
�$���	 $����
� ��! �$� � G�� 8�S��e	 

0��$�. ��� �$��� G�5�� �� �
 )15  16 .(� 
���5	 �C! 

���a� "��1�<�I �
5� �� �� �
�� ����.  ��� � �����

��	
 ��  �
���� I�� 
��	  �� �����CBCT ���� �$9��5J 

)23  24.( �� 
�H� ����0 ���! ��aL�. ��
���� � )23 ( ���


 � 
������	 ����� I�� ���E. �7 �!	�J ��D� 
� �
5	 

CBCT ���
��! �.��5	 �
5�. � .���5�.	�/5! ��
���� � 

)24 (�C! ��a�� � ���  ����� 
�I 
 � 
������	 ����� I�� 

���E. #:9 �. �7 �!	�J 5J �G ��51�� � ��51��I �7 \�� 

����� 
� �
I �
��! �����. �
5�.  .�������4�,  ����� ����

� ��5$�! ����� I�� 5JG  51���7 �!	�J �� 
��	  �

�� 
���� ����� )24.( � 
��	 �� ��1�<�. � 5��	 ��� ��  ��



 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 376 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

���a� �� �����	  �����.�
5� I�� � 
� G�� 8�S�� ��5	 

�_�! 
 
���� ��� _������	 ����� I�� 5JG �J �7 51���!	 

 
�CBCT ���
��! /����I /
�.��	 .���  

  

��)� *�+ � ��  


� K�� ��1�<�!#. � �$�i+  5g� 5[�2 ��D�	5CBCT 

9j!G5 G�� 500 �!
�� ����5� G���� �� k>� ��
	l�1�I 

�7 � "
�K G������ ����� .��CJ I��� 
�J�� /���� � 

��	5 C��5� ��
	l�1�I b<� 54� 
� G/��  I���/. �I G�� 

1392 �� 54�	
� 1394 �
5�. �� .�	� ��D�	5 �4� 

/
�	��.  �LE 2!� � ��� /� ���
� �	� ��:Y	� �
5�. �[�!� 

 �60 �����
� �<��
  
���� �����	
\�L  �	� ��	5 �!��/�I 

>��!D. ����� .��CJ �S�	C  .����� G���:K�7 ��. 

�!��
�� 19 �� 65 �� .��� 
��!��
�I ����� ��
��  !#!� 

m���� ��D�	5 �4� G����� 
���� 
	��  ����� ���� 

�D�	5 /� 2��!� �7 �J!	� � �$��� �E��2 	� ����� 

G5J 51�� �D� G���a� 
�	5 ���. ����� I�� G5J 51��  
�2 
�

 �����	� 
� 
�2 �
	k /� 1�<� n67 .���� oi2 ��

����� I�� �
�� ��I 
	�� 31�� ���� g$���. � :a�!� 

:9��. 	� �
�9. ����� �� ��1�<� �
�� ���� .�]��!� 

����� I�� 5JG 51��I �� 
 ���
�	��  � ����� G��	� ��J!+�. 

	� 
�$�
	�� ��!R  _��S� 
� .���� p
�9 ��1�<� /� ��$���

��D�	5 61 �!
��  ����150 ) �����75  ��0G5J 51��  � 
��75 

��0 G5J 51�� 8�� �7 �J!	��� `�>$�� ( )9/0 =d.(   

 RA�6�CBCT C+�	1�.  �:K�7 � ���>[ ��1 .:!� 5$� 

 /������ �� 4�!� :� .��!� ��D�	5 7�5+���� G�g$�� ��. 

Y���!5��I A�5>� ��5J. )NewTom VGI ,QR, 

Verona, Italy (4�!� G�� ����� .�4� �
5�. ��D�	5 �!C 

 /�85�  
�C7� �, s�D>�)NNT, QR, Verona, Italy( 

�>�� I 21/2  .�� G��#$��	� ��
	l�1�	��  � �7

 � "
�K	� $������!�� :9�� 
�$9�� �� ���,.  
� �����

��D�	5 CBCT  ��� 
����  I��
	�� G5J 51�� �� 
� �


C+� RA�6�	�1. �
5� �����.  .���5�G�����  ��5+ G/���

���+
C� 
�C�� /� ��$���.	 85�  
�C7� � ���� G��#$��@�[�  �

����
.	 ��D�	5 �
 T�!!5 ���� .
� �
���I �� F7��� 5t� �!� 

�� G����� 5+ ����  ����� /� 	� $������!�� �� ��5S� 

�	5g �4� ;�!	� >��!? ��� �$75+ �� )20  22.( 

�
5� �4�. 
 
���� ���	�� G5J 51��I��  8�� � 
���7 

�J!	� �6LA /�  I���Weine �� G��#$�� )25(. Weine 

�!3$� 
 
����	�� ����� I�� G5J 51�� _�� 
�4Q �� �
 

3!�6� I���  _�� 
� .��� G�5�I �	  u��� /� �5#�� 
����

 v1�JJ� ���
�7 ��
��! J ���$����! .� ��� _�� 
� .II  ��

^5� �
 v1�J �E��� �CS� 
���� .� ���� �
 /� �LE ���!  ��

�5� w�J�I ����! �	  3� �� 
����.� �����!J _�� 
� .III  ��

�CS� 
����I f5$�+ w�J� ��� �� ?>�� .� ���	 �  �� ��

J� x�
��
��!  3$9 �CS�.� ��� _�� 
� .IV �	  /� 
����

�
 /� �LE � p
�9 v1�J �E�����!  
���� �� �� w�J� ��

 �� ?>��x�
��  I��J��!�6� �CS� 
�3! .� ��� .

G����� 5+�� � P��� 5��	 �6LA I���  
 
���� �����	 75 

G5J 51��  � 
��75 G5J 51�� �7 �!	�J 5� �
�
.  .������G��� �� 

R�� I
�, K�� 
��, /� G��#$�� �� �.#! �_�!  
���� ��� _����


��	 G5J 51����I  �7 �J�!	 ���
��! /����I  ?>����.  

  

,�-.� ��  

�
5�. ��� 
���� ��  P��� 5��6LA I��� Weine  ��� ����

 /� ��75  �����G5J 51��  
���7 �J!	�  ��1�<� �
��72 

) �����96% _�� (I  2 ) �����665/2% _�� (II  1  �����

)335/1% _�� (III � 
� .�����!� 75 ����� G5J 51��  �7 8��

�J!	� 73 ) �����33/97% _�� (I  2 ) �����66/2% _�� (II 

 _�� .�����III  �IV  
������ G5J I�� 51�� 8�� �7 �J!	� 

 �
����� G����� ��1�<� ) ���1(.  

 /�75 ����� G5J 51��  
���7 �J!	� 
� _��S� 3 ����� 

)4% �4�� � ����� �1���� �� (	� ����� )335/1% x�
�� �� (

J�!
�� ���+��� ���� .����� G5J  51��8�� �7 �J!	� �� �� 

x�
�� J�!
�� �CS� G����� ��� .�$�	e 
� 
��� 1 �KU9 

G�� ���.  



 

 

*�	�:� 3	;� <	;"=��& <+#>	� . ��!+#"#�& � ?& @�A:#� �$ .�/  ,���(9/ � B-�C 3	���  ���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

����� ���	��� 
��
 ���� ������� �����12 ����� �3 ��*)�� 1395 377 

  
��� 1��� 	
��
 :��� CBCT ���� ��� ������ )A,D,G( � 
���� )B,E,H( �� ����� )C,F,I( ���  !�"�� #�� $�%  �&�
'( ����) .

+�� )A-C( �  +��II )D-F( �  +��III )G-I( ��,
  $"-.Weine ��.$ � ����� �����   #"%� 
 �&�
�� !�"���
 ���.  

  
��"/ 1: 0�1�	 �����(� +���� ��� ����� ���  !�"�� #�� $�% �&�
 )���� '( "-. ��,
 2�3� �.$ Weine �� ��41�� (����
�1� 

5
����1�$ �1�� 
��6
�  

���� ���� ��� ��
�� ���  

���!"  #$
 ���
�  #$
 IV  

���!" )�& �( 

7�
 III  

���5	 )�8
�( 
7�
 II  

���5	 )�8
�( 
7�
 I 

���5	 )�8
�(  

0)0(% 1 )335/1(% 2 )665/2(% 72 )96(% 75 �+� �6�� ��� �L��M� 

0)0(% 0 )0(% 2 )665/2(% 73 )335/97(% 75 �+� �6�� I�� �L��M� 

0)0(%  1 )665/0(%  4 )665/2(%  145 )67/96(%  150  7�?\�  

  

/01  

67��!� ���
� $������!� �� ^
� aK!b /� �����,. 
��5� 


���� 
	�� ����� � "�0��� �, g$��. �
�� )26  27( .

/����JI  ���   .��� �������/I aK!b �!3$� 
���� 


	�� 
� �� ��� �Z7.	 �� �$��� k��� m���� /� �����,. 

�	� 
�$9�� �� I��� �$���� .� ���� )1-4(. 7�5+����. 

Y���!5��I ��5J A�5>�. �� �
�	� ��D�	5 
� @5A  I��

�Z7.	 V:$>� ����� �
5�. �� I��� 
�$9�� 
���� 
	�� �
 

3��57 .�  ���)1-3(. 4� �Q5+�!� ��D�	5 CBCT  ����0 ��

	� >�� f�
!D. 
���� 
 
���� ���
� /� �LE	��  ��

1�!� 
��6� 6<��  \�� �$L�� R����. �!�� 1�.  /� G��#$��

��D�	5 CBCT � �����!��
�� 1� �� ��!� ��	5 �!��/�I 

>��!D. LE /�!� � ���
�	��:Y� 	� �
5�. �[�!�  �����

4� �60!� G�� ���#�  !�  5t� ��.�  ��
)28(. �
5�. E�!F 

��� 
���� 
	�� 
� �
�� ����� G5J I�� 51�� �� ���	� 

/	��I �� �$��� "�0��� 
��5�  ��
�� �2	C ���!� ��� .

"�0��� /	�� ��� � ����� 
	�� � 
���� 
� ����� I�� 

G5J 51�� �7 �J!	� =0�� G�� ��� �	� ����� /� ����  �	5�



 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 378 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

�����  ��/� 5t� 8�S�� ���
� 
	�� F7�� ���� )11  14( .

�!_� �	� "�0��� �!3$� 
���� 
	�� �!C 
� 5� ��%� � �6<�� 

7�5T�!�.	 T$�!5 .� ���� � �!/� �� �
5�. �����  .��CJ

K�D$9�. �
�� )15-17(.  

� 
�	� � ��1�<�!_� 
 
���� ��� V:$>� _����	�� 

G5J  I��51���J �7!	� ��D� 
�	5 CBCT  /���� 54� 
�

�
5�. �$� .��	e  _�� �� ��� ����I �
 
���	�� R	��  �	5�

_�� 
� ����� I�� G5J 51��  8�� � 
���7 �J!	� �� �5�!m �� 

�!_� 96%  �97%  _�� .���II �6LA  I��� 
� n676/2% 

G5J I��51��  8�� � 
���7 �J!	� �!_�  _�� .����III  n67

 
�G5J I��51��  
���7 �J!	� � �� G����� �!_� 3/1% 

 
� .��������� I�� G5J  51�� 8���7 �J!	�  _���� n67I  �

II 
 
����	��  _�� � ���� ����III �IV  �� .��� G�����

�	� �5�!m  _��IV �6LA  I���
 
����	�� 5$��	� �!_�  �


� 
�!� G5J I��51�� �7 �J!	� � .����!�/5.	 ��
���� � 

)24 (��1�<� I 4����. �
 5� �
I ��D�	5 CBCT �!��
�� 

�����. 
 ����� �4�, .����� 8�S��	��  
���� �66 G5J 51�� 

 � 
��66 G5J  51�� 8���7 �J!	� �
5� �
.  ���� � ���5�

 �� �������� � I���� I�� G5J 51��  � 
��5/98%  ����� I�� 

G5J 51�� �� ��1�<� �
�� 8�� 
	�� �����.  �4�,�]��!� ���� 

����� �� 75% ����� I�� G5J  51�� � 
��92% ����� I�� 

G5J 51��  n67 8��	� 
���� ��$��� �� /� �E��� v1�J �� 

x�
�� �4$��I 
	�� ���$�� ���� )24(. �	� $�!�S  
��;!	� 

�$�	e  5[�2 ��1�<���� .  

Llenda ��
���� � )29 (
 �����	��  �
���� I�� 126 

����� I�� G5J 51�� �7 �J!	� ��D� 
� �
	5 CBCT 70 

�!
�� ��Y��!�.	 �
5�. ���5� .�4�,  ���2 �� ���5� f
�C+

83% ����� I�� G5J 51�� �7 �J!	� � 
�	� �
�� ��1�<�I 	� 

 ���2  
����16% �
��I  /� 5$�� � 
���� ��1% �
��I  ��

� 
����� 
� .��$�	� ��1�<� �!5$� ����� I�� G5J 51��  
��

)57%( ) �� �48% (�7 �J!	�  n67	�  /� �� ��$��� 
����

�4$�� x�
�� �� v1�J �E���I 
	�� �]�� .���� ���$��!� 

�!5$� ����� I�� G5J 51�� �
�� �
�� ��1�<�I 	� 
	��  �

	� � .����� ���
�7	� �$�	e  
��;!	� �$7�	  I�� ��1�<�

 5[�2.� ����� 5� G�U0 .	� Llenda ��
���� � )29( 

 "��#�.���  I
��� �
!� ����� 
���� ��
� ����� I�� G5J 51�� 

 8�� � 
���7 �J!	� G����� ���5�� 1�. f
�C+ ���5� 

�� �!_� G����� �!k  /�	� 
 
����	 ��  
������ I�� 

G5J 51��  
���7 �J!	� �!5$� /� G5J 51�� 8�� ���	�L .� ���� .

�]��!� f
�C+ ���5� �� ����� G5J I��  51��
�� �7 

�J!	� �L�� �� G5J 51�� 8�� �7 �J!	�  _��� �����,!� 
���� 


	�� �!5$�I ��
�� )29(. ��1�<� 
�  �����Yu ��
���� � 

)30 (� ��� � ����
����  I��
	�� ����� G5J I��  51���7 

�J!	� Q 
� �
!� �
5�. � 
� .���5�	�  ��1�<�149 �D�	5 

CBCT �
5�.  ���� �� ��178 G5J 51��  � 
��178 

G5J 51��  8���7 �J!	�  .����,�4  �� ����� ����98% 

����� G5J I��  51�� 
����  ��	
 �2�
�� %I 
 ��	�� 

 .������]��!� 87% �	� ����� �� 	� 
���� � 11%  
���� ��

6��� �. 3 
���� � 5� G�U0 .��$���	�  �������� G5J I��  51��

� 
� ��	� 1�<� ��	� 
	�� ��$��� �� /� �!�� �4�, 97% 

�
��I 	� 6��� � 
����. �
��I ����� 
���� �� )30( 
� .

�	� � ��1�<�!C �  5[�2 ��1�<� �����!5$� JG5  I��51���7 

�J!	� �
��I 	� .����� 
����Park  ��
���� � )17 (�!C 

�$�	e 4����. �
5� 
� �
. ��D�	5 CBCT 430 �!
��  
�

.���5� f
�C+ G5� 
���  

Sandhya ��
���� � )19 ( 
�	� <�l�1�7
�� ��1�I 


 
����	�� ����� G5J I��  51���
5� ��� 
��� 
� �
 
��. 

 .���5��4�, ��D� /�	5 7�5+����. Y���!5��I Y��!
�5 

(Spiral CT)  G��#$��������� 
� .	�  ����� ��1�<�100 

�� �����!G� �D� ����� G��	
��5�5I  .���$�	e ���� ��� 

�� 80% G5J  
�� I��51���7 �J!	� 	�  .��$��� 
����

�]��!� ����� ��1�<�  5[�2  _��I ���
 
�	�� R	��  �	5�

 _�����.   

 �� 8/\[��!b ��� �� �Q5+� �!5$� ���� "��1�<� 

.� ���� � ��!5$� G5J I��51�� �7 �J!	� ��  ��	
 �

��  
���� ��$�� �R	��  �	5���� 
���� 
	�� 
�  �4�, _��



 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 379 

I ���1�  . ����57. 
 �����	�� � 
���� � l�1�7
��I 


����  "��#$� V:$>� "��1�<� 
�f
�C+ G�� ��� )15-

18(7U$9� �:0 ."� .� �����  
� "��#� z��5������  �� /�

� �6<�� � ��%�  ����� 5t�7�5T!�.	 � 	� "��#� 
� f�
 

�1�<��
5� 8�S�� 
�H� ����0 ��) �. �
I �!
�� 	�  �����

��!G� �]�� � (G��!�  
� "��#��6LA I���  G��#$�� �
��

�5�I ��!!� ��� � 
���� �4� 
�	� >�� � ��5S�!? 

G����� ��5+  .����  

��	��  5�j� �� ���	� ��1�<� �
��I �	���a�  .	��

�!C � �� ���� �� .���	��� �!5$� ��D�	5 CBCT  �4��
5�. 

2���. .�  .���������	� �	�:Y�7 �� � �!�: �D�	5 ���a� �� 

2���. 4� 5t� �
��!� .� ����  	�$7� ��D�	5 �J �7!	� 

�
��I  �����G5J  51����� �!��
�I ��
� �	� ��1�<� ���� 

��� � ���a�	�  ����� 
������  ���5���� .���� ����	� 

K��!� .�  ������ "��1�<� ��I � ����� 3S2 ��!5$�  
� �

 b<�R!�� I5� + 8�S��!�5�]�� .!� K��!� .� ��� �
5�. 

7�5T� V:$>� z�6� 
�!�.	 � �� ��� 8�S�� 
���!_�  _����


 � 
���� ����� � ���	�� ��� 
� ����� 5�!� �	��5. 

.��5+ ?>��  

  

��	-�  23	4  

5� �$� P���	e ��1�<�  5[�2 �!5$� ����� G5J I��  51���7 

�J!	� 	� 
	��  �	� �� 
������$� �  _��I �6LA ���I 

Weine R	�� �	5� 
 
���� ���	��  
������ G5J I��  51��

�J �7 8�� � 
��!	� ��� .��  G�U0  _��IV 5�
���	�  _��


 
����	��  
�G5J I��51�� ���	�L f
�C+ ��.  
  

 *�	� �1�6� e$�� /� ��	�J  �����S����.	 �� G
��� 014/92 -B 

� G�� I�5� @5A �	� u�62 �!:� �G�g���� 8�:0 ��CJ. 

���I 
�J�� /���� .��� |�#a�  

  

 

References 

 
1. Durack C, Patel S. Cone beam computed tomography in endodontics. Braz Dent J. 2012;23(3):179-91. 
2. Matherne RP, Angelopoulos C, Kulild JC, Tira D. Use of cone-beam computed tomography to identify root 

canal systems in vitro. J Endod 2008;34(1):87-9. 
3. Michetti J, Maret D, Mallet J-P, Diemer F. Validation of cone beam computed tomography as a tool to 

explore root canal anatomy. J Endod 2010;36(7):1187-90. 
4. Scarfe WC, Levin MD, Gane D, Farman AG. Use of cone beam computed tomography in endodontics. Int J 

Dent 2009; 2009: 634567. 
5. Farhadi N, Shokraneh A, Mehdizadeh M. Effect of Contrast Inversion Enhancement on the Accuracy of 

Endodontic File Length Determination in Digital Radiography. J Clin Diagn Res 2015;9(5): ZC102–5. 
6. Mehdizadeh M, Khademi AA, Shokraneh A, Farhadi N. Effect of digital noise reduction on the accuracy of 

endodontic file length determination. Imaging Sci Dent 2013;43(3):185-90. 
7. Mehdizadeh M, Khademi A, Shokraneh A, Farhadi N. Evaluation of the effect of digital magnification on the 

accuracy of endodontic file length determination. J Isfahan Dent Sch 2015;11(4):267-74. 
8. Dabbaghi A, Shokraneh A, Farhadi N. The accuracy of single emulsion radiographic film in linear 

measurement of spiral tomography. Dent Res J 2013; 10(2): 197-201. 
9. Mehdizadeh M, Mehrabi A, Farhadi N. Evaluation of accuracy of conventional spiral tomography in 

estimating alveolar bone height of mandible in implant treatments. J Isfahan Dent Sch 2014; 10(6): 450-6. 
10. Dabbaghi A, Rajaei E, Shokraneh A, Tabesh H, Farhadi N. Evaluation of measurement accuracy of the 

mandible in linear and spiral tomograms. J Isfahan Dent Sch 2012; 8(4): 347-55. 
11. de Pablo OV, Estevez R, Sanchez MP, Heilborn C, Cohenca N. Root anatomy and canal configuration of the 

permanent mandibular first molar: A systematic review. J Endod 2010;36(12):1919-31. 
12. Kim Y, Lee SJ, Woo J. Morphology of maxillary first and second molars analyzed by cone-beam computed 

tomography in a Korean population: Variations in the number of roots and canals and the incidence of fusion. 
J Endod 2012;38(8):1063-8. 



 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 380 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

13. Zhang R, Wang H, Tian YY, Yu X, Hu T, Dummer PMH. Use of cone�beam computed tomography to 
evaluate root and canal morphology of mandibular molars in Chinese individuals. Int Endod J 
2011;44(11):990-9. 

14. Yoshioka T, Villegas JC, Kobayashi C, Suda H. Radiographic evaluation of root canal multiplicity in 
mandibular first premolars. J Endod 2004;30(2):73-4. 

15. Jain A, Bahuguna R. Root canal morphology of mandibular first premolar in a gujarati population-an in vitro 
study. Dent Res J 2011;8(3):118-21. 

16. Awawdeh L, Al�Qudah A. Root form and canal morphology of mandibular premolars in a Jordanian 
population. Int Endod J 2008;41(3):240-8. 

17. Park JB, Kim N, Park S, Kim Y, Ko Y. Evaluation of root anatomy of permanent mandibular premolars and 
molars in a Korean population with cone-beam computed tomography. Eur J Dent 2013;7(1):94-101. 

18. Lu TY, Yang SF, Pai SF. Complicated root canal morphology of mandibular first premolar in a Chinese 
population using the cross section method. J Endod 2006;32(10):932-6. 

19. Sandhya R, Velmurugan N, Kandaswamy D. Assessment of root canal morphology of mandibular first 
premolars in the Indian population using spiral computed tomography: An in vitro study. Indian J Dent Res 
2010;21(2):169-73. 

20. Zheng Qh, Wang Y, Zhou X-d, Wang Q, Zheng G-n, Huang D-m. A cone-beam computed tomography study 
of maxillary first permanent molar root and canal morphology in a Chinese population. J Endod 
2010;36(9):1480-4. 

21. Silva E, Nejaim Y, Silva AV, Haiter-Neto F, Cohenca N. Evaluation of root canal configuration of 
mandibular molars in a Brazilian population by using cone-beam computed tomography: An in vivo study. J 
Endod 2013;39(7):849-52. 

22. Han T, Ma Y, Yang L, Chen X, Zhang X, Wang Y. A study of the root canal morphology of mandibular 
anterior teeth using cone-beam computed tomography in a Chinese subpopulation. J Endod 2014;40(9):1309-
14. 

23. Aminsobhani M, Sadegh M, Meraji N, Razmi H, Kharazifard MJ. Evaluation of the root and canal 
morphology of mandibular permanent anterior teeth in an Iranian population by cone-beam computed 
tomography. J Dent 2013;10(4):358-66. 

24. Mirzaie M, Tork Zaban P, Mohammadi V. Cone-beam Computed Tomography Study of Root Canals in a 
Hamadani Population in Iran. Avicenna J Dent Res 2012;4(2):25-31. 

25. Cohn SA. Endodontic Therapy 6th ed: By Franklin S. Weine. Aust Endod J 2004;30(1):33. 
26. Shokraneh A, Farhad AR, Farhadi N, Saatchi M, Hasheminia SM. Antibacterial effect of triantibiotic mixture 

versus calcium hydroxide in combination with active agents against Enterococcus faecalis biofilm. Dent 
Mater J 2014;33(6):733-8. 

27. Hasheminia SM, Farhadi N, Shokraneh A. Effect of Patency File on Transportation and Curve Straightening 
in Canal Preparation with ProTaper System. ISRN Dent 2013;12(2013):704027. 

28. Jeger FB, Janner SF, Bornstein MM, Lussi A. Endodontic working length measurement with preexisting 
cone-beam computed tomography scanning: A prospective, controlled clinical study. J Endod 
2012;38(7):884-8. 

29. Llena C, Fernandez J, Ortolani PS, Forner L. Cone-beam computed tomography analysis of root and canal 
morphology of mandibular premolars in a Spanish population. Imag Sci Dent 2014;44(3):221-7. 

30. Yu X, Guo B, Li K-Z, Zhang R, Tian YY, Wang H, et al. Cone-beam computed tomography study of root 
and canal morphology of mandibular premolars in a western Chinese population. BMC Med Imag 
2012;12(1):18-22. 

 



 

���$% � ��#�& '()*+	 ,� #- .�/ ��� �� 01 �2"�34	 1��5"�"
 �$%  �."67 ,�4#� -�8# ,���(9/ �  

����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 381 

Evaluation of root canal morphology of mandibular premolar teeth using 
cone-beam computed tomography 

 

 
 Parnian Alavinejad1 

 Behrokh Charoosaei2 

 Nastaran Farhadi3 

 
 

Abstract 
  

Introduction: Awareness of root canal anatomy and morphology of the teeth is important in 
endodontic treatment. It is possible to evaluate root canal anatomy in three spatial 
planes with the use of cone-beam computed tomography. The aim of this study 
was to evaluate the prevalence of different configurations of root canal anatomy 
of mandibular premolar teeth using cone-beam computed tomography. 

Materials  

& Methods: 

In this retrospective descriptive study, CBCT images of 61 patients, including 150 
mandibular premolars (75 first premolars and 75 second premolars) were selected. 
Axial sections with 1-mm slice thickness and distance were reconstructed. One 
endodontist and one radiologist evaluated the root canal morphology of the teeth 
on the images. Weine classification of root canal configuration, consisting of four 
groups was used. Data were collected and the frequency of different 
configurations of root canal morphology of mandibular premolar teeth was 
determined using descriptive statistics. 

Results: Of 75 mandibular first premolars, 72 teeth (96%) were type I, 2 teeth (2.665%) 
were type II and 1 tooth (1.335%) was type III. Of 75 mandibular second 
premolars, 73 teeth (97.33%) were type I, 2 teeth (2.665%) were type II. Type III 
and IV were not seen in mandibular seconds premolars. 

Conclusion: Based on the results of the present study, type I of Weine classification was the 
most frequent root canal morphology in mandibular first and second premolars. In 
addition, type IV was the least frequent root canal morphology of mandibular 
premolars. 
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