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1 :0(�1��� 2�3�345 ��%- �6������  ���

 � 78 ����� �9	:	���6 ��%; �������

����� ������� �26	$  ��!���� ������

 ���"#$� ���"#$� ����� �	� ��%��.  
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�����  �#�01  .�2 �� 34�� �/56!94-93 .��+  

=�
 � 	��
 ��: �

<� 	
��
� ��� �� - ��! ���������� ����0  '�=�&�   ���
  .�/�!�957 
 �#�01  .�2 .�@ �� 	$ A�5 ���� �����94-93  34�� AB�� ��"�#$ �(������� )*+ 	+

 C0*�� �� � �(������� C0*�� �� ������ �� � ����� �/2� ����+ A��$ 	
,���
���D E/�������� A���F '�2��2� A�=G 	��  	#G�� 	2 �� ���� ����� H�=�$ .H���  ���2

�! � .���$ A��� H���� �� .����� �2��+ .���$ ���$ I�� �� ��  ��6��SPSS 	*J�  �20  ����
 .����� A��=�2� ��2��! ����F � ������-� � .���, '�=�&�  ����F ���6����F �� � A�����

)05/0=α(  

"���� :�� � �� ���957  ��"  '�2��+ ���� A�5 ���� �����286 )88/29 �� �
� �D�� 	��-� (%
 ���� ��� �� .����+ ��������� �����194 )83/67 � U�6��� �� ���� (%92 )17/32 ���� (%

�����  .����+ 3V��"� ���5/41����� �� % ����� �
� �D�� ���  '����D ���1/31 � �����! %
5/23+ ���� ����� % .����Under extensionA���F '  � ���$�� ���2Single cone W��5  ��� 

 ����
� ��+ �=�
X Y�V �� ��2��! ����F .����+ ��,�� ����
�Single cone 'Under 

extended 'Strip perforation 'Gap A���F � �+ 	�G�� �� �� �+ ���$�� ���2  ��� ���� ������

)25/0 < r '05/0 < p value.(  

���"> ���� :	��-� I�2 �� �� 	��� �����  	+ ���6� ��"  � ��+ �
� ����� ��30	��-� %  ��
.����+ �
� �D��  

*+�� 9��� �� :��! ���������� '��������� ����
� �! '�2��2� A�=G '.�/�!� .���$ ���$.  
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���#$ �� � ]2 &1[ ���� ����
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)��*�� +��, -�� �	 �	  ��#$ .�/�0 �� �/�!� �#�$ ���

-�� 1�	 2��/��� 
����3 �� 4�	
 �	�56 .
�	  7$�� ��

 .���
���	 ����89 �� �*/� � )�, )��*�� 1�	 �
 
:�,

�� 

�� ]3[ <��" �	 ���89 1�	 �	 ����:� ��� 
� .


�=�� �6	����
	�  +��, ���� ����
 .
�	 ���>�� +��? �

 &�����
 )�@A ��=0 &B�CD E�F�0 :
�	 ��3 ��A�� ��=H

+�, )
��I � ��
 J���3 �
�3�� � J���3 ���� ]5 &4[ .  

�� �	 ���  � �	��
 J���3 1�� )	� �
�3 
��:� J���3 �
�3


�	 M�����
���� ]6[�� .  � �3�� �0�� �� OP�# � J���3 �
�3

�D ������ Q�  �#� �
 J���3 �3 
�	 1�	 �I ��� � 
���

���3�� R�@� �	 �0 
�, +�� 
� �	 1�:3�0 � �� 
�, ������� �� 

]7[ ���� ����
 .� �	�� 
� �	 �#� �
 +�� 1�	 �
�� +��3 .


�	 ����T <6�� ]8[ .  

�� �����
 )�@A ��=0 �
 )�!�,	  )�@A 
�*�	 �� �*/� ��	�0

�6�� &�>�
 �	��
 .� �
 1�6�� �
 ��	�0�� �� � �	��
 1���

J���3 �� 
�*�	 	� <6�� ����
 �
 
:�, � 

�� ��  �
 .�/3

)
��I  �	 &
�	 V=� ���:� J���3 ��D	 +�, W@A J���3 ����

 �� J���3 J�" �
 ��� 
�*�	 �� �*/� J���3 +�, 1�6� 
�


�� J���3 ��:� �	 ��, ��C/�  M�$ �� �*/� �3 
�,

X��  J���3 ������ ����
 
:�, � 

�� ]7 &3[ .  

Unal �	���#� � ]9[ � ��8� �
  �3 ��
	
 ���� �	

47/79��
�3�� %  .���	
��9�� �!��/� 
�@�3 �	 J���3 ���

Elefthriadis �	���#� � ]10[ � ��8� �
  �3 ��
	
 ���� �	

3/55����
 �	 % ����
 � )
�� ]��8� ��  �
 2��/� ���

�	��
 �	�	�6 ��	�? ����	���#� � ����F� .���	
 ������ � 

]11[ � ��8� �
  �3 ��
	
 ���� �	2/39���#� %  �
 2�^	 �3 ��

 .�/�,	
 �89 �?�6 ����
 ��
�� �����3  

 �	 ��A�� �� 
�56�� �3 
�	 ��A	�� +��, ���� ����


M�*�	 B�CD �� ��:�	� �I   _�:0 .
�	 ��!? ��A�� ��,

��I � ��A�� ��=H 1�	 �� ����� �� ��A�� �� ����89 �	 ��

�� .#3 ��=� ����
  �� <6�� ���� ����
 
=� 1�	���/� .�/3

�� ���� ����
 +A	�� �	 .� �� �=/0   &
�, M�*�	 B�CD �C�

�I `6� � ������� 
=� �
 a�	� ����89 �� ���/,I ����  ��

.#3 �� 	� �	��
 ��	�=>� b��, � 
�	 )�//3  �
 .��	c6	

 ��� ���	� 1�#� ����
 ����89 ��	�	�6 1�� 0 ����� 1�	 �	

��� �6	����
	� �
 
�=�� .���
���	  1���	 �
 �	��#�� J����	

 .�/��3 Q��D � .6 &���
 �d����
	� 4F� �� � �	��

�	��
  ���eC0 J�� �
 +f6	 ��,c�94-93 �� �0 
��  �����

 1�� 0 a�	� ����89 h�� � h��, �I  ���� 
�!=� �� � )�,

,���I�	��
 i T � Q�? j�5� � �  ����
 ���� �
 ���,c�

�� ����  .
�, )
��  

  

	��
 =�
 � ��  

� 85� � ��8� 1�	 �
 - �6	����
	� ����e0 �@�D�0  ���

��� �	��
 .�/��3 ���>��� �
 
���� J����	  �	 +f6	 ��,c�

�	��
  ���eC0 J�� J�" �
 �3 ��	��#�� )�, ���	 ���94-

93 d����
	� 4F� �� )�>��
 _��0 � ��
�� )
�3 � �	�� �

Minray )Finland &Helsinki &Soredex V��6 � (

 �6	����
	�E speed  )��#,2 )Germany &Hanua &

Dentus�I ����
 � ��
�� )�, ��=0 ( ����� ��  � ��6��

�I �6	����
	�  �
 � ��
�� 1��	 &
,	
 ����8� 
�@�3 ��

	 .� � �d����
	� EeF�� .� ����9	�	�? 
:���
���  .
6��

 M�$ � M�#0�� ����
 &�	��#�� )����� �
 E5� 
��� Q��D �


�6	����
	� 1��	 
�@�3 ���#� ��  .����
�� m��9 � ��8� �	 ��

 
	� 0 
��=� �
957 ���#� -�� �� �	��
  ]�F��	 ���I ����

.�,  

 �� n�0	 .� �
 � ��� �	 �eF�� Q�$�� �
 ����e0 ������	

� X��	 ��� �����6 ������� .� ��� �LG )Korea &Seoul 

&Company LG( �� � V� Q��D  EeF�� �
 _��0 ����

1�	 �� ���0 �� 1�	���/� &
6�� Q��D      �
 _��0 ������	 �3

�� EeF�� V� Q��D .� Q���� �� � ����  )�, M�*�	 �>�


 
�@�3 .
�!� EeF�� �
 ���� <6	�0 2��T ����� �� ����

���	 ����
 ��A�� �� �
    ��=0  )�@A   ���� )
��I &�����


�� � J���3  .��
�� ����� J���3 �
�3  

��A�� �
  ��=0  )�@A  J���3 �����
  
�$ �� )��� 	��� ���

1����6�� 
�*�	 � �6�3 �	c�� �� )�@A -	�0 M�$  �!��� ���

��A�� �
 1����6�� �� �  ��=0 1�A �
 �3��6  )�@A   � �����




�8�%;	���6 6� 7�������� ����JK �����%8 �F6%= ��6���� � ������L ��)L� 

����� ���	��� 
��
  ���� ������� �����11����� � 6 � ����1394  465  

  

www.mui.ac.ir 

 M�$�� �	��
 ���" ��C� �� ���0  ��6�� �o� �
 �89 �	�/$

 .�,  

��A�� �
  )
��I ��A�� 1����6�� 
�*�	 &J���3 ����  

��A�� 1����6�� &�	��
 J������  ��A�� 1����6�� &J���3 �����  

 &J���3 +9	
 +���� 1�:�, � J����	Ledge&Over 

instrumentation &Zipping &Stripping)
��I & ���� 

)�	��
 �
�#� i� T � �6�3�� �� ���� ��� �� �89 �	�/$  �o�

�	�?  .�/�6��  

��A�� �
  ��  &J���3 �
�3Under extension &Over 

extension &Single cone  �Gap ��   �o� �
 �89 �	�/$

 ��6��  .���,  

)
	
 
��=� �
 M�� �
 ��  �	c6	SPSS �F:�  �20 )IL 

Chicago, Inc., version 20, SPSS( 
�	�   �	 � )��
��

c����I �	
�#� � J�	�� &�@�D�0 ����I ���  ������ ����I � ��

�/ � B8� �
  ��	
05/0=α )
�@��	 ����I c����I 
=� .��
��  

  

�"��� ��  

 ���� �	957 )�, ���	 �	��
  �=/0 &����� 
��� �286 

)88/291�	 �	 .��
�� .���
���	 ����
 �
 �89 �?�6 ���#� (% 

 ����194 )83/67 � q�c��� �
 
��� (%92 )17/32 �
 
��� (%

�	��
  .��
�� +!��/� ���12/71�	��
 �	 %  ��89 �	�	
 ��

 � .���
���	88/29�	��
 ���� �	 &��
�� �89 �?�6 %  �	�	
 ���

 �895/23 &���� �	��
 %1/31 � ������ �	��
 %5/41 �	��
 %

 .��
�� ��	�?  

 �	
�#� �
1  �D�
r� ����89 ��	�	�6 ���#� �
 )
	
  ���

 )�, )
	
 ���� ���	 ����
 +A	�� .��@0 �� ����� 
���

 .
�	  

 J�	�� �
1  �2 �� ����� 
��� ����89 ��	�	�6 �D�
 &

��A�� � .6 .��@0  ���� ��	��
 �  :
�	 )�, )
	
  

��#� ��" �� )����� �3  

��Under extension )
��I &

 � �6�3�� ����Single cone `��,  
���� ����89 1��0

 �� � ��
��  c�Under extension )
��I �  �5��� �6�3�� ����

 �
 ���89 �s3	 � ���	
 .6 �
 �
 �=���� h��, �D�
 ���89

��A�� �	��
 �  .���	
 ������ h��, ���� ���  

 J��� �
3���#� ����89 ��	�	�6 �D�
 &  
��� ���

�� ����� �
 +A	�� .��@0��=0 :+��, .���
���	 ���  )�@A  

 � ���� )
��I &�����
Obturation  ����  )�, )
	
  .
�	  

  

  
 ���.��1: 2� 3!"������ -�4�56 �����)7 ���� 
�.�� �� ���� 
	8� ��
�� 9#�)
 3!��: 
� �&�)� ��.
 -�4  
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 ;��<137 3!��: 
� �&�)� ��.
 3!"������ -�4�56 �����)7 ���� :  

���  �����	  
���
	  ����  
Single cone  4/22  5/29  2/25  

Overextended  7/13  10  2/12  

Under extended  35  3/51  5/41  

Gap  2/10  9/12  3/11  

Zip  1  5/2  7/1  

Ledge  7/1  6/2  2/1  

Transport  2/5  7/3  6/4  

�
��� ����
 ��������  7/0  3/1  9/0  

Strip Perforation  9/0  8/1  3/1  

������������ ����
 ��  7/1  8/0  4/1  

Over instrumentation  6/1  8/0  3/1  

� ��! ���"�
 #$�%  9/26  5/34  9/29  

�&'�( �)�%*  7/4  5/5  5  

Access perforation  3/0  8/0  5/0  

Missed canal 1  3/0  7/0  

  

  

 ;��<2
!#�� 3!��: 
� �&�)� ��.
 3!"������ -�4�56 �����)7 ���� :  ������ -  

���  �	���  ���	��  ���	  

Single cone  3/9  26  6/31  

Over extended  4/16  2/8  14  

Under extended  2/26  41  8/48  

Gap  9/4  8/9  4/15  

Zip  5/0  1/1  7/2  

Ledge  1/1  7/2  2  

Transport  8/3  6/4  9/4  

�
��� ����
 ��������  0  1/1  2/1  

Strip perforation  0  8/0  2/2  

����� ����
 ���������  6/1  9/1  7/0  

Over instrumentation  6/1  5/0  7/1  

� ��! ���"�
 #$�%  3/15  9/30  5/35  

�&'�( �)�%*  3/3  1/4  6/6  

Access perforation  0  3/0  1  

Missed canal 0  0  7/1  
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 ;��<3
�.�� 3!"������ -�4�56 �����)7 ���� :  :9
�� 3!"������ ��
�� 9#�)
 3!��: 
� �&�)� ��.
 -�4
!�: �)�# -  -

���
> ��&)"&� ;���? ��)?)� � -@�&  

�+,  
�����  ���

�����	 �	���  

�����  ���


���
	 �	���  

 ������	��

�����	  

 ������	��


���
	  

 ������	

�����	  

 ������	


���
	  

 ��-. �  �+, /0� 

�%�&%  ��1�  
0  0  0  8/0  7/4  3/1  

 �  �+, /0� 

� ��! ��
�" #$�%  
9/19  9/40  5/41  3/38  3/45  2/49  

 �  �+, /0� 

�����23!  
8/47  1/59  8/63  3/63  9/65  5/76  

  

��#� ��" �� )����� �3  1����t�I �
 �89 1������ 

��

��  �	 b� � +!��/� ������� �
 �89 �D�
 1������ � �,��

�� q�c��� ������� �
 �I V� .�,��  �
 �89 �D�
 1�/H

�	��
 
 � �A 1���#3 ��	�? ��������� � �	�? M�
 )
� �
 ��  

��=0 �
 �89 .
�	
  )�@A  �� &)
�� �89 1���#3 �����
   ��C�

�	��
 �
 �3 ��=0 �
 �89 P�� ������ � ��	�? ���  )�@A  


��� �����
   .
�	��  

��A�� � .6 �u	 ����� �	��  ����I &�89 �� ��	��
 �

 J��� �
 �I a���� �3 
6�� M�*�	 ������4 ����   )�, )
	


  .
�	  

��#� ��" �� )����� �3 1�	 
��� �� &

��  1�� j�!0�	 �3

��A�� �� .6 �� ���89 �	 �9�� �� � �/ � ��	��
 )��
�� �	
 

 )
�� i� T h�� �	 j�!0�	 1�	 ��	 
�	 )25/0 < r�#� � (  �	�0

��6�� 1�	 1�� ��? j�!0�	 �	�?�� ��   .
�3  

 �	
�#� �
2  ��	�	�6 �D�
���#�  � ��T �	�	
 ���

���  ���� J����	 )�, )
	
  .
�	  

  
 ;��<4�.&)!� �.
@> A8�"� :  

���  
��  �����	 "�?��  

p value r  p value r  
Single cone  013/0  08/0  001/0  178/0  

Over extended  088/0  055/0  947/0  002/0-  
Under extended  001/0  162/0  001/0  162/0  

Gap  202/0  041/0  001/0  128/0  
Zip  06/0  061/0  036/0  068/0  

Ledge  342/0  031/0  696/0  013/0  
Transport  274/0  035/0  585/0  018/0  

����� ��A�� 1����6��  329/0  032/0  198/0  042/0  
Strip perforation  185/0  043/0  017/0  077/0  

J����	 ��A�� 1����6��  218/0  040/0-  255/0  037/0-  
Over instrumentation  295/0  034/0-  648/0  015/0  

)
��I �6�3�� ����  012/0  081/0  001/0  151/0  

��:�, �����  557/0  019/0  055/0  082/0  
Access perforation  353/0  030/0  091/0  055/0  

Missed canal 168/0  045/0-  007/0  088/0  
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Procedural errors in root canal treatment on periapical radiographs 
of patients referred to the Oral Radiology Department of Afzal Dental 

Clinic in 2014‒2015 
 
 

Ehsan Hekmatian, Mohammad Ghasem Aminolzarbian, Shima Mahmoudi* 
 
Abstract 
 
Introduction: The aim of this study was to evaluate the frequency of procedural errors during root 
canal treatment on periapical radiographs of patients referred for the first time to the Oral 
Radiology Department of Afzal Dental Clinic in 2014‒2015. 
Materials and Methods: In this cross-sectional study, periapical radiographs of 957 
endodontically treated teeth of patients referred to the Oral Radiology Department of Afzal Dental 
Clinic from 2014 to 2015 were scanned and evaluated by a radiologist and an endodontist. The 
quality of endodontic treatment was evaluated in 3 steps of access cavity preparation, canal 
preparation and obturation. Data were analyzed with SPSS 20 using descriptive statistics, tables, 
figures and Pearson’s test (α=0.05).  
Results: Of 957 endodontically treated teeth only 286 (29.88%) were error-free, 194 (67.83%) of 
which were maxillary and 92 (32.17%) were mandibular teeth; 41.5% were incisors and canines, 
31.1% were premolars and 23.5% were molars. Under-extension, inadequate preparation and 
single cone were the most frequent errors. Pearson’s correlation coefficient showed low correlation 
between single cone, strip perforation, gaps and under-extension on one hand and jaw type and 
tooth type on the other hand (p value < 0.05, r < 0.25).  
Conclusions: Errors were found in two-thirds of endodontically treated teeth and only 30% of the 
samples were error-free.  
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