
www.SID.ir

Arc
hive

 of
 S

ID

����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  669  

  

www.mui.ac.ir 

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

����� �� ��� !
 ���"�� #���$ �� % &'� ()* ��"��  

��)*��+ ��,+� -*.�* �01)1+ 2�3" -*.�1 �4�� �)5 $!�" 
6�2
  

  
 * ������� 	
�� 
�� ���������

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

�� ���
& # '( ���)� "��*�

�����  ���	� +
,� "�-*��� ����	�

����� ���./&� ���./&� )1#23� 4!2�( 

hekmatian@dnt.mui.ac.ir 
 
1 : ������� 	
�� 
�� ���������

����� ����� ���	�  �8��9 "#�$ ���%�

 "��*��� ���
& # '( ���)�

�����  ���	� +
,� "�-*��� ����	�

����� ���./&� ���./&�   

  

2 :� �
;*�������  <��=
 ����	�

>)#%�  "��*��� ���
;*��� ��)

�����  ���	� +
,� "�-*��� ����	�

����� ���./&� ���./&�  

  

  

  

����� ?&�8 <!��� @��  <�����
=� �� 

���"��=� <� ��./&� ���	� +
,� "�-* 

390379 ���� ��.  

  

 F���� �� <!��� @��17/4/91  <,;� ��(� <�

"�����  F���� ��11/6/91 � # "�� JK&

 F���� ��21/6/91 L�� "����$ ���M�.  

  
����� ���	��� 
��
 ������ �����  

1391 :8)7( :669  ��675  

+"�,-  

%�")�: ��� ���� 	
���
 	
��
� ��
�� � ������ ��� ���� ���
� ���� � ! "��#
 $��
�� .
& ' ()�� � *+� 	,��- � , 	
���
 	
��
� ./0 �! . �1 2� 3� 4 ��� 3�� . &+�)' ���

 �! ��56
 �70 ���
� $��
�� &��*
 �� " ����
�' 	8��4����� " �9
 	��
��
 �  :
 ��;�� �!
��8�� 2� (��5��� �! 	
���
 	
��
� ��
�� �� ��<
� 	,��- 3�+ .  

/�� � ���� �0: 	5 =�
 �:��>� ��� �� -  	8��4����� @�A0 B	C C�
60  (���� �:-��� �
�*


� (�9�
�� �!���  	C /�
 ��� �� ��F!�� " � C� � ��65=� 	9�#' ��C0 (�G�
�� 	9�#'

91-1390  	8��4����� �� ���
� � ��
�� � ! K���<� �! 	��� ��A0 "� �L��, ��
�1 " ����
�' �� (��� M N�
 �+B �8�4 ���L 	!��2�� ���� �F�O������� P��
 .

���
�  Q��R K��= � "8 S��- M/N�� P��
 �70 3�+ 3� 4�� ��0 �� 3� 4�� � ��
����4 ��T ����
���� UA� ����0 �! ��
�� �! ���
� .MR�� M N�
 K��L  	8��4����� 3�+

 ���21 �!McNemar  �� 	���!)05/0  =α(.  

% ��� �0:  ��
�� 	
�L�8 (����� �! ���
� ���/
 ��� 2�[*�� �'��)1/0  =p value( �'�� B

�� �! ���
� ���/
 ��� 2�[*�� ��
�� �� 3)001/0 < p value( ���/
 ��� 2�[*�� �'�� B
 ��
�� �� \���
� � 	G�
 ��<�� �! (��*+ ���
�)013/0  =p value ( � C!�L @�A0 � 7! �! ��F


& ' ]2�� . 
�
 �! � ������ 3��� ! 	/ N�
  ��^� 	��43/59  B�=��3/86  � �=��
5/54 ������ �=��.  

%1� �  2���:  �! �-�
 �!�������  3�� �! ���
� ���/
 ��� 2�[*�� �'�� B�:��>� ��� 3�+
	� " ����
�' 	8��4����� �� ��
�� \���
� � 	G�
 ��<�� �! (��*+ ��
�� ��  �G
��
 �
��


���! ��
�� � ���
� � ! 	:L�� $��
��.  

+3�� "�4$ �0:  B	��
�
1 B��+� 	,��- B	
���
 	
��
� ./0 B" ����
�' 	8��4�������56
 ���
�  

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID


���� �N�O*� P��Q�<�(�� �� '����
��� �(��$ �8��9 ��)  ����=�8 ��38� ��
� �����=) #  

 

670  ����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  

  

www.mui.ac.ir 

%�")�  

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

 �� � ��� !� " ��
�#$ ������ %
�
& 
' ����� �(	! )!"
 *

 " +,� �' +�-� %
.��� " ����� ��� %
�
& !/012&�

�' �* ����� �� �3' �2� �4
' .�-!�' !�  6�*� �.� �' �
�

�����  �78
� 6��	"! �
�88/0 *�7�  !� 
��!�� %
�
& 
' ��*

����� �& �$!08 �78
� 6��	"�� �
� ��!�� ��<* ��]2 
1 .[

����� A0- B(C 
	 ����D0	��! �! �$
�EF� G-� !�
H �4I�  !�

�!0* ��  G2�� �0�(* �<�J
' )
<	
3* !� �& �C��� �	�!�. 

 �0<&� B� " K	�! " %0.3* L"! ��*�!0�
� ����D0	��!

�	EF �!���
�-�  ��� ����� ����� �� �MH N�O($ ���'

�* ����� L"! ��	� 
' �2	
�* !� �& �4
'  ����D0	��! �
�

�!�� !
.�' ���' ���.& �<	I� " �34� ��I�*]3 .[ G�-
2�

 �� ��*�!0�
� ����D0	��! B	E� ���' 6�4 6�� ��.O$  

24  
$ �8!�75  �� �� �DT	" " �8!�66  
$ �8!�98  �8!�

�* �4
']4 .['W�H� " ��(�' �-!�' 
  �
�!
�3* �"! �' �$

�* X7�O* �3YH N�O($ ��0$  " G4�� Z
M$!� �	� ���' ��$

 �& �$����.$ 
+,� �' +�-� �� [
<��� ���' �� �' ��0$ 
'

 )!
�* 
' \��� �' !
.�' ]
�!� " ����� L"! !� )"
�$ �*
4

�* ��(�' ��� +�$�$ �! �04]5.[  �<3	 A0- �J0* ������ ��4

� ����� !0#* �& �	�� 
%
	I* G.- �' A"� �J0* �' GM2� ���

" G-� ����D !��H ��0.� 
	 ���� 
%
�2	� !�  ����D0	��!

 ��*�!0�
��4
' �0�(*  ���� 
� �& 
� �' �	"
,$ �	
� 

 �' GM2� X7�O* �
�!
�^
- ��	��	!� �$�_ �
Y^ �	 

 ����D0	��! �' `0,^ ����D0	��! !�0�
�!�* ��*� �4
'
 

�* ����D0	��! �' �
.���  6�<�� +	�� �!�0* �!
�2' !� ���0$

" 6�0'  )E�(* �"�' +M-����D ���/"�$
	 . �
.��� ��I�*

" ����D0	��! �' \���  �*�0� �� 6�4 A
 �� ����D0	��! GH�

$a�* �.� G���0* !� !�bD��c 4
'<� . ��' �2	
�* !� �d� eE�^�

"
 * �' �<M* B	E� �,�O($ )!�H A�� 
����� " %
�
& )!

 �d� !� B� 
' �! �,�O($ �
�!
�3* A
.$ �& ����#$ �0�"

�	
*��!
& B& �!�0* " �4
' ����D  �<�*� �	� !� �& �<�J
' �
�

6�4 A
 �� ���]3[ �,�O($ )!�H W��#$ �	� !� �& �4 +M- 


 %
�
& ��' Z
M$!� �!0* !� ��*�!0�
� ����D0	��! !� �0�0* B	E�

#$ ������ ��!
.�' !� ����� �M	�<* A0- �J0* ����� " ��
�

����� 6��(��� ����� fO' �' 6�<<& �3���*  " �
��8� ��4I�

 %
- !� ��2'�" ��<�7&1390 �-!�' �04.  

  

 � ����  /�� �0  

���80$ �3J
Y* �	� !� -  
�7�7#$���3$ 60  "� !� ��!
.�' �� ���

6"�D
 20 ����� �& ��"�D !� ��� ��� ��� �
� %
�
& 
' ��

" ��!�� ���D!� 40 ����� �& ��"�D !� ���  
' ����� ��� �
�

" ��!��� ���D!� %
�
&  �<- 6�"�#* !�16  
$40  �& %
-

 �M	�<* !� ����� ��� ����� ��!"� !� �0�-
�	���6�0' "  !�

 �3���* ��2'�" ��<�7& " ]0M�* 6��(��� �' W��#$ ����� �
*�

��H �3J
Y* �!0* ���0.��<���D ! . �(�7& �	 !
.�' �� ��

�4 ����D ��*�!0�
� ����D0	��!h  �	� �!�0* %0.(* �& ������

���4 eb� �3J
Y* �� ���0' : ��� �*I* 
	 �
� [
��J� �0�"

%
�"�&
  ����� ����� �(	! )!"
 * G*E� �	 ��� �0�" A��

��*�!0�
� ����D0	��! !� ��
�#$ ������ %
�
& 
'
 �!��!
'
 4�� ��

�!
.�' �M,� �
� 
�0^ �0�"  �� �3' �I	!���(&  �' � <* �&

$ A���0 �-!�' ���' \��� �	
� ["�� 
' j.J 
	 6��
(* "

�* %
�
& �^�� �M,� �H"�� )
	0�#* �4 .E�	 ����D0	��! B

 �'
	�!� �!0* G2	/0J0	��! N,O�* �	 k-0$ !
.�' ��*�!0�
�

�$
�EF� A�� !� �� )
�lI� " G��D !��H �*
4 �& �4 GMc 

 %
�
& " ����� �	0,$ ��4 �01.	� ��0- A��)��D!� ��n( ��0- 


 �
 	� 
' 6��.� %
�
& ��
H0� 6!�0	� 
' ����� �	0,$ ��4 �01.	�

 %
�
& !� e��#�� " ��<$)��D!� (�0' . ���& p!
^ �� �3' \���

 �^�� �M,� q"�� )
	0�#* j.J 
	 6��
(* A�� ��� �����

 %
�
&)� ��n��D! ( q"�� )
	0�#* r"�� 
' j.J 
	 6��
(* "

 %
�
& �^�� �M,�)��D!� ( GMc �$
�EF� A�� !� " �-!�' �!

 ��&) %"��1.( 
� ����D0	��! !� �	� G*E� G��� ��*�!0

 A0- �J0* ����� �(	! 
' %
�
& )!"
 * �' GJs��!��]5:[  

1. �(	! �D��$ : f	�I�� %
�
& " ����� j��� e��F�

-0J0	��!�04 6�	� �2<. 

2. �(	! �
<#�� : �0�" �D��.^ �(	! �	
���� A0- �	 !�

�!�� . 

3. �(	! ��4 �	!
' : t
.$ %
�
& 
' �(	! �& �7#* !�

�* ���� �04 B& �(	! �YH �<&. 

4. j��� ��4 �^
4 "� " 6��$ :�(	! �	
-  �' ��	� ��  

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

O*� P��Q��N� ����(��$
� ���
����'  ���<�(� �)� 8��9�  �=�8 ��38� ��
���� �����=) #  

����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  671  

  

www.mui.ac.ir 

�04 6�	� 0#* )!08. 

5. ���0	��! !�!0' uYH :' "� �� 
	 " ��
H0� !�!0' !�!0

��04 0#* t
.$ �#* !� %
�
&. 

6. %
�
& e��#��: ��	
� G.- �' �(	! )!"
 * !� %
�
&

�04 6��.^. 

7. %
�
& ��4 �	!
' : �(	! 
' t
.$ �#* !� %
�
& �YH ��

�04 ��-
&. 

 " ��
�#$ ������ %
�
& ��*0$
�� Z
M$!� q0� �!�0* �
�* ��

B�* �M	�<* ����� ��� ����� $!� �	� �& ��C G-� �$ +M- Z
M

 ����� p"�^ ��� ��
�#$ ������ +,� �2� )
 �-� +�-�

�* ����� ��� ����� 
' %
�
& Z
M$!� ]0� ��<v.� 
�04]6 [ �*
4

G-� �	� �!�0*:  

1. Adjacent :�(	! w0� 
' %
�
& ��
H0� !�!0'  %
�
& �
�

 
	 " �!�� t
.$mm 2 �� �	� G-� 
�. 

2. Superimposed :�(	! �� ��.2H �"! %
�
& � ��0- 


 ���2��0	��! �(	! ���' �' GM2� �#* �	� �& G-� 6�4 �01.	�

�!�� ���.&. 

3. Notching :�(	! j��� !� G<-0J0	��! !�0�  �0�" 
�

�* 6�	� �D�4 uYH ��
H0� ���0	��! !�!0' ����*� !� " �!��  �04

G-� 6�4 �	!
' %
�
& �s
' �D�*��' ". 

4. Grooving : �(	! e��F� G<-0J0	��! !�0� G.2H !�

 �
x� ��4 �	!
' " %
�
& ��
�#$ " ��
H0� !�!0' uYH 
j���

�* 6�	� %
�
& �04. 

5. Perforation : G.2H !� �(	! e��F� G<-0J0	��! !�0�

 !� %
�
& ��
�#$ " ��
H0� �
�!�!0' �0�" A�� j��� �s
'

�(	! �' �& �	
�  !� ��(�' %
�
& �D�4 y<$ " 6��& �!0^�' 
�

�(	! ��
�* G.2H G-�. 

��MF t
-� �' ������ W.� " ]0�  ��<'White  "

Pharoah]7 [����� �&  6"�D �' 
�Class 1 
Class 2 
  

Class 3  "A 
B  "C �* B�2�$ �4 A
 �� ���4 . �	�

B�2�$  �' GM2� ����� ����� ����D !��H G�3z" t
-� �' ��<'

 ����� ����� �"! �' �& ���0O�-� ��I�* " ��038 �^
4 �MJ !�

�* ����D !��H t0*�! �MJ �4
'.  

� Class 1 : �MJ �� �$07� {
*
.$ A0- �J0* %
�2	�0	I* �YH

�* !��H t0*�! ���D . )!08 �' ����� !0#* �& �$!08 !�

 �
	� �� t0H !� ����� �3�MF f	"! j�
4 �4
' ��0.�

G-�. 

� Class 2 :�J
�2	� ����� �D�  �.�� �"�� " ����D !��H �$

 ����� p
$ �� ����� GJ
� �	� !� �4
' 6��
40� t0*�! �MJ �!

�.�  �� t0H !� �3�MF f	"! " �4
' ���� ��0O�-� �� ���0$

�4
' ��4��. 

� Class 3 : �4
' ����D !��H t0*�! !� {E*
& ����� ��H"

 �' 
6�4 6��
40� t0*�! �*��H �MJ ��0O�-� 
' �*
& !0F �'

 ������ ��0<�Class 3 �* ��^
<4 �04 . 

� A: B� A0- �J0* ����� %��07&� |Y-  {
M	��$ 
	 ���$

B� �4
' A"� �J0* %��07&� |Y- ���$. 

� B : " %��07&� �7� ��' A0- �J0* ����� %��07&� |Y-

�4
' A"� �J0* ����� %
�	"�- k^. 

� C : k^ �	� �M	�<* A0- �J0* ����� %��07&� |Y-

�4
' �M	�<* A"� �J0* ����� %
�	"�-. 

�' ����� �	"�� )!08  0�2	� 
%
��$!" 
!s0���0	I* �
�

B�2�$ ���� " !s0��� �* ��<' �04]5.[  

 G#$ )!08 " �� ����� N,O�* k-0$ ��!
.�' A
.$

 �� j� �<���D !��H ����� ��� ����� ���& p!
^ ����� �.�

6!�0	� �.� 
����� ��4 p!
^  k-0$ 6��� X& ��<v.� " 
�

!� A�� " ���D!� �-!�' ���' \��� %
�
& 
' ����� �(	! ���D

 GMc �$
�EF� A�� !� " G��D !��H �'
	�!� �!0* ��
�#$ ������

�4 .��0.�  �.�2* �3���* 
' ���D)Sequential ( ��!
.�' ��

 �H��� 
$ ��& ���� �*��� !���� k	��4 ���"20  ��!�� ��0.�

 " %
�
& 
' ����� ���D!� " ����� !� Z
M$!�40  �H
� ��0.�


M$!��	��D GMc ���D!� A�� " ����� !� Z . ��I�* �.$
^ !�

f�� L�!� 
�DT	" 
G�-
2� f�� L�!� " GM}* �<�'  �<�'

 �� �	 �� ��<*8  �!���
�-� �' GM2� ����D0	��! N^
4

)����� !� 6��
(* ( �0*�� 
' " �4 ���3$McNemar  �!0*

 G��D !��H �!
*� )"
xH)05/0  =α.(  

  

�% �� �0  

f�� L�!� �'f�� L�!� " GM}* �< N^
4 ��<* �<�'  �
�

G(�  !��0.� !� 
Z
M$!� N�O($ !� ��*�!0�
� ����D0	��! ��
D

6�4 �	�!� �	 �* �
(� " ��� f�� L�!� �	��(�' �& ���  �<�'

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID


���� �N�O*� P��Q�<�(�� �� '����
��� �(��$ �8��9 ��)  ����=�8 ��38� ��
� �����=) #  

 

672  ����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  

  

www.mui.ac.ir 

N^
4 ��<*  
' ����� �	0,$ ��4 �01.	� ��0- �' Z0'�* 
�

 ��I�* �' %
�
& ��
H0� 6!�0	�4/43 L�!� �	��.& " �8!� 

f��  �' ����� �	0,$ ��4 �01.	� ��0- �' Z0'�* ��<* �<�'

 ��I�* �' %
�
& �& �"!13 �0' �8!� . L�!� �	��(�'

f��  �' ����� �	0,$ ��4 �01.	� ��0- �' Z0'�* GM}* �<�'

 �' %
�
& !� e��#�� " ��<$ �
 	� 
' 6��.� %
�
& �& �"!

 ��I�*8/94 f�� L�!� �	��.& " �8!� * GM}* �<�' �' Z0'�

 �' %
�
& ��
H0� 6!�0	� �"! �' ����� �	0,$ ��4 �01.	� ��0-

 ��I�*2/51 �0' �8!� . �"! �' ����� �	0,$ ��4 �01.	� ��0-

 %
�
& ��
H0� 6!�0	�45  !� �& �4 �
�' �8!�7/15  �!�0* �8!�

 �01.	� ��0- " �0' ����� " ��
�#$ ������ %
�
& ��' �3H�" Z
M$!�

��� �	0,$ ��4 " ��<$ �
 	� 
' 6��.� %
�
& �& �"! �' ��

 %
�
& !� e��#��41  !� �& �4 �
�' �8!�3/86  �!�0* �8!�

�0' ����� " ��
�#$ ������ %
�
& ��' �3H�" Z
M$!�.  

  

 5!� 


<M* �'� 	���
 
�� �	� �#$�
W -
2��G  6�*� G-� �' �DT	" "

��'� E�	B -!�' �!0* X7�O*� ��! !�	���D0� 
�� 
�*�!0���  ��

5/56  
$ �8!�95 ��' �8!�� -
2��G  �� "6/13 
$ �8!� 

7/48 ��' �8!�� .O$ �DT	"�� �4 6�� .	���
 
�� �	� �#$�W 

* �
(�� ��� ' !� �&�� E�	B ��!	���D0� -!�'�  ��0- 6�4

�	�01. 0,$ ��4	� � 
' �����	6!�0 �
H0�� � " %
�
&	�
  �<$�  "

!
' " %
�
& e��#��	� �' �' GM2� %
�
& ��4�� E�	B )!�H �� 

O($�,� '���(� x3' 
' �& G-� !��!0^�'� �#$�)
� ��(�� 

�!�� W��0$]10 -8 [�� �� " 
��	 � !� �&	� �#$�W $�D�� !	�( 

3*�!
� O($ )!�H �& G-��,� ��'� ! " %
�
& Z
M$!�	�( 

� �!��� �����	� ����  �#$ 
'�)
� x3'� XJ
O* )
3J
Y* �� 

G-�]13 -11[
4 �& h	� J� �'�� 
����� ��0O�-� G*
Oz )"
�$ 

2������ 80,^ " ��0O�-��)
 �,'� ��B7 
�  "	
 �� 6�
��-�   

 9��:1 .
*5� <�!�� $�=> ?)
��!��� �@�-A!���� � �+�-: ������*5� B�� ?)��C 
> 
	�� �> 9���. D�3C�� E)F	C  

\��� N�O($  
A. �H"�� )
	0�#* j.J 
	 6��
(* A��-  %
�
& �^�� �M,�)���D!� A��( 

B. �H"�� )
	0�#* ["�� 
' j.J 
	 6��
(* -  %
�
& �^�� �M,�)���D!�(  

G2	/0J0	��! N�O($  

a(  %
�
& " ����� �	0,$ ��4 �01.	� ��0- A��)���D!�(  

b(  %
�
& ��
H0� 6!�0	� 
' ����� �	0,$ ��4 �01.	� ��0-)���D!�(  

c( �& �"! �' ����� �	0,$ ��4 �01.	� ��0-  %
�
&)���D!�( 

d(  %
�
& !� e��#�� " ��<$ �
 	� 
' 6��.� %
�
& �& �"! �' ����� �	0,$ ��4 �01.	� ��0-)���D!�(  

  

  
 ���!��1 .
�!�� G�H!C  ?)��C 
> I3��=
  !5 -6!
 ����� 
	�� �> ���*JC ������ 9���. D�3C�� K,+ -> ��  

�)� BH�� 
*@�� H�  ��. -� ��=
 � 03L
 �=)> ��?)@�-A!���� $  

���

���

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

O*� P��Q��N� ����(��$
� ���
����'  ���<�(� �)� 8��9�  �=�8 ��38� ��
���� �����=) #  

����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  673  

  

www.mui.ac.ir 

6
��-�  )!08 !� �4
' ��*�!0�
� ����D0	��! ���' X7�O* �
�

�* ��z�� �	� ��0' G-!�  �(	! �D��$ �& G��D � ��� ��0$

 ����$ ��ca$ G#$ ����D0	��! !� �-!�' �!0* B	E� ���' �� ��(�'

G-� ����D !��H ����D0	��! 6
��-� . �	� !� �M,� +�-� �8!�

 W��#$5/7  �8!� ��	� )
���#$ �'
(* {
M	��$ �& G-�) 
$  

7 �8!� (�* �4
' . !� " ��0.� [
O��� 60#� !� )"
�$ �0�" 
'

��0.� ���3$ ��0' ��(�' � ���  ��4 �
' ����� ��� !� �& �	
�

 ��J� �' �	
4 +,� +�-� �8!� f	�I�� A�� 
�<�4�� �! +,�

" 
*"�$ �	��.& 
' ����� ���& p!
^ !� �
���� )!
�*  G	
�!

�4
' �*
& !0F �' ����� �	��-� k	��4 . W��#$Miloro  "

DaBell]14 [ " ����� �(	! " %
�
& �78
� ���3$ e�� 
' �&

����� ��� �
(� 
�0' 6�4 A
 �� %
�
& 
' |�#8 Z
M$!�  �& �	
�

����D !��H !s0���0	I* )!08 �' ���
  %
�
& �� �! �78
� �	��.&

�I�-�!
� %
.��� " ��!�� �� !� ����� " G-� ��(�' 
�  ���� �
�

��!�� ���.& +�-� %
.��� !s0���0�2	� " . �z
� W��#$ !�

����� ����D!��H ���� )!08 �' �& �	
�  p"�^ A
�<� !� 
���

�(	! �78
� �	��'
<' 
��!�� ���(�' �M,� +�-� %
.���  �� 
�

��
& +,� +�-� �Y^ �!0* !� )"
xH ���' �	
�<$ �' %
�
& 

G2�� . p!
^ ��2* " �.� ��O- �	
4 ��' �78
� ����� ��4

�(	! " 
� $ G#$ �! %
�
&a !��H ��c�* ��� .!�  �8
� K	
�� �^�

 �
(���� f�� L�!� �	��(�' �& N^
4 ��<* �<�'  �' Z0'�* 
�

��0-  ��I�* �' %
�
& ��
H0� 6!�0	� 
' ����� �	0,$ ��4 �01.	�

4/43 �8!� f�� L�!� �	��.& " ��0- �' Z0'�* ��<* �<�' 

 ��I�* �' %
�
& �& �"! �' ����� �	0,$ ��4 �01.	�13 �8!� 

�0' . L�!� �	��(�'�f� ��0- �' Z0'�* GM}* �<�'  ��4 �01.	�

" ��<$ �
 	� 
' 6��.� %
�
& �& �"! �' ����� �	0,$  e��#��

 ��I�* �' %
�
& !�8/94 �8!� f�� L�!� �	��.& "  GM}* �<�'  

'�*��0- �' Z0  ��
H0� 6!�0	� �"! �' ����� �	0,$ ��4 �01.	�

 ��I�* �' %
�
&2/51 �8!� �0' . �
(� K	
�� �	���� ��0- �& 

 �
 	� " %
�
& ��
H0� 6!�0	� �"! �' ����� �	0,$ ��4 �01.	�

" ��<$ E� ���' �' GM2� %
�
& !� e��#��	 )!�H �� B

��!��!0^�' ���(�' �,�O($.  

 �3J
Y* !�Rood  "Shehab]15 [ �' Z0'�* N^
4 !
�C

 �-!�' %
�
& )�����$ �' Z0'�* �&!
* �- " ��� ����� �(	!

�	��D . %
�
& ��<$ " ��4 �	!
' ��I�* " %
�
& e��#��  

)33 �8!� ( " ��<$ ��I�* 6�4 A
 �� �3J
Y* !� 
�4 L!�ID

 %
�
& !� e��#��)41 �8!� (�*� G-� �'. 

�3J
Y* !�  k-0$ �& ��Peterson ��!
�.� "]5 [ �"! �'

202  ��4 �	!
' ��I�* 
G��D )!08 ��	
� ����� ��� �����

 %
�
& ��<$ ")66 �8!� (�4 L!�ID . ��0- �3J
Y* �	� !�

 %
�
& e��#�� " ��<$ �
 	� 
' 6��.� ����� �	0,$ ��4 �01.	�

)41 �8!� (�*� G-� �'. 

 �3J
Y*Hazza ��!
�.� "]6 [ ��4 �01.	� ��0- %
�
&

�(	! �"! �' ��
�#$ ������  �! ��	
� ����� ��� ����� �
�

)3/45 �8!� ( !� �& ��& L!�ID7/15  Z
M$!� �!�0* �8!�

 W��#$ �	� !� " �0' ����� " ��
�#$ ������ %
�
& ��' �3H�"

 %
�
& �(	�01.	� ��0-)3/86 �8!� (�*� G-� �'.  
  

%1� � 2���  

� 6�*� G-� �' K	
�� �' ��0$ 
' �01.	� ��0- 
f�"T� �	� !

 e��#�� " ��<$ �
 	� " %
�
& �& �"! �' ����� �	0,$ ��4

�* �
(� �! ����� %
�
& ��' �3H�" Z
M$!� %
�
& ��� . ��<v.�

 %
�
& ��
H0� 6!�0	� 
' ����� �	0,$ ��4 �01.	� ��0- �!�0* !�

�!�� �0�" ����� " ��
�#$ ������ %
�
& ��' ���3z Z
M$!�.  
 
 
References 

1. Sedaghatfar M, August MA, Dodson TB. Panoramic radiographic findings as predictors of inferior alveolar nerve 
exposure following third molar extraction. J Oral Maxillofac Surg 2005; 63(1): 3-7. 

2. Blaeser BF, August MA, Donoff RB, Kaban LB, Dodson TB. Panoramic radiographic risk factors for inferior 
alveolar nerve injury after third molar extraction. J Oral Maxillofac Surg 2003; 61(4): 417-21. 

3. Maegawa H, Sano K, Kitagawa Y, Ogasawara T, Miyauchi K, Sekine J, et al. Preoperative assessment of the 
relationship between the mandibular third molar and the mandibular canal by axial computed tomography with 
coronal and sagittal reconstruction. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2003; 96(5): 639-46. 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID


���� �N�O*� P��Q�<�(�� �� '����
��� �(��$ �8��9 ��)  ����=�8 ��38� ��
� �����=) #  

 

674  ����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  

  

www.mui.ac.ir 

4. Bell GW. Use of dental panoramic tomographs to predict the relation between mandibular third molar teeth and 
the inferior alveolar nerve. Radiological and surgical findings, and clinical outcome. Br J Oral Maxillofac Surg 
2004; 42(1): 21-7. 

5. Peterson LG, Ellis E, Hupp JR, Tucker MR. Contemporary oral and maxillofacial surgery. 4th ed. Philadelphia, 
PA: Mosby; 2003. p. 194. 

6. Hazza'a AM, Albashaireh ZS, Bataineh A. The relationship of the inferior dental canal to the roots of impacted 
mandibular third molars in a Jordanian population .J Contemp Dent Pract 2006; 7(2): 71-8. 

7. White SC, Pharoah MJ. Oral radiology: principles and interpretation. 5th ed. Philadelphia, PA: Mosby; 2004.  
p. 245. 

8. Whaites E. Essentials of dental radiography and radiology. 3rd ed. Edinburgh, Scotland: Churchill Livingstone; 
2002. p. 271. 

9. Mahasantipiya PM, Savage NW, Monsour PA, Wilson RJ. Narrowing of the inferior dental canal in relation to the 
lower third molars. Dentomaxillofac Radiol 2005; 34(3): 154-63. 

10. Howe GL, Poyton HG. Prevention of damage to the inferior dental nerve during the extraction of mandibular third 
molars. Br Dent J 1960; 109(5): 353-63. 

11. Silverstein LH, Melkonian RW, Kurtzman D, Garnick JJ, Lefkove MD. Linear tomography in conjunction with 
pantomography in the assessment of dental implant recipient sites. J Oral Implantol 1994; 20(2): 111-7. 

12. Wenzel A, Aagaard E, Sindet-Pedersen S. Evaluation of a new radiographic technique: diagnostic accuracy for 
mandibular third molars. Dentomaxillofac Radiol 1998; 27(5): 255-63. 

13. Gulicher D, Gerlach KL. Sensory impairment of the lingual and inferior alveolar nerves following removal of 
impacted mandibular third molars. Int J Oral Maxillofac Surg 2001; 30(4): 306-12. 

14. Miloro M, DaBell J. Radiographic proximity of the mandibular third molar to the inferior alveolar canal. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2005; 100(5): 545-9. 

15. Rood JP, Shehab BA. The radiological prediction of inferior alveolar nerve injury during third molar surgery. Br J 
Oral Maxillofac Surg 1990; 28(1): 20-5. 
 

 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

O*� P��Q��N� ����(��$
� ���
����'  ���<�(� �)� 8��9�  �=�8 ��38� ��
���� �����=) #  

����� ���	��� 
��
  ���� ������� �����8����� � 7 ����� � 

������   !�" �� #�!� $������� ����� 1391  675  

  

www.mui.ac.ir 

Evaluation of the ability of panoramic radiography to show the real 
relationship between embedded wisdom teeth and inferior alveolar 

canal by using a surgical technique 
 
 

Ehsan Hekmatian*, Abbas Haghighat, Seyed Rohollah Alavi  
 
Abstract 
 
Introduction: Close proximity between third molars and inferior alveolar canal is common. It is 
important to prevent damage to the inferior alveolar nerve during surgery.  This research was 
undertaken to show the efficacy of panoramic radiography technique in demonstrating the 
relationship between impacted third molars and inferior alveolar canal by using a surgical technique. 
Materials and Methods: Sixty patients, referring to Isfahan Faculty of Dentistry and the relevant 
clinic during 2011-2012 educational year, were selected for this descriptive/analytical study by a 
radiologist; the subjects had at least one sign about the close proximity between the inferior 
alveolar canal and the tooth on their panoramic radiographs. The third molars were surgically 
extracted by a maxillofacial surgeon and the existence or non-existence of close proximity between 
the tooth and the canal was recorded as a gold standard. McNemar’s test was used to evaluate the 
diagnostic power of the radiographic technique (α = 0.05). 
Results: The positive predictive value for superimposition of tooth image on the upper rim of the 
canal (p value = 0.1), superimposition of the tooth image on the entire canal (p value < 0.001) and 
superimposition of the tooth image on the entire canal along with narrowing of the alveolar canal 
(p value = 0.013) had higher diagnostic values compared to other signs, with positive predictive 
values 59.3%, 86.3% and 54.5%, respectively. 
Conclusion: Under the limitations of this study, it can be concluded that superimposition of tooth 
images on the entire alveolar nerve canal with narrowing and deviation of the canal can indicate a 
real relationship between the tooth and the canal. 
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