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��� ��1� ;�1<��� (�� % =���>� "�� 
���   #��$ ��� �/�?� @&� � �% ��� ��� ! ��	

�&% ABC .  
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�&9� .�$ C ;�6�� ��� ����� 8 �� M>G 4�0 8 ���� N�-!� O<�  �8 C � % �	10  (��!
) ���� ���'!10  =n� .( �8 C �1  ��� 
�HtCo �8 C =2  ��� 
�Anthogyr  �8 C �� 83 

 ��� 
�Svenska ��� .�� ������� ����� T)� 8 ��� ��9� ��8���� ��9� �% �	  �% �	
����� ��1� ;�1<��� .���� ��� ! =��
&)��*  N���&��&� ��! "���� U�&! �	

�
����  �&�
3 �% V���� 8 �� � �CANOVA ) �� ���'�05/0  =α(.  

*�&�� :��  �8 C �� ��1� ;�1<��� "�D����1 )HtCo (59/213 ± 74/564 �8 C =2 

)Anthogyr (33/390 ± 12/629  �8 C 83 )Svenska(59/282 ± 84/779  �% * �&% "!&��
(��� +8��!  D��1� ) ������� ����285/0  =p value(.  

*1���  :���$ ��� ! ��� �% ��� ;�6�� ��	  ABC ��	) (�� ��  #��$HtCo % ��8�'� =(
���� (^��. %��� ��� @&� 8� �% %��� ��1�.  
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 ��' 	� ��	
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A�BC D"4B� �"? ����� '� ��  '� ,�$� �- �� �0;>* $	� )	*
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���� � ��	� �	;@	� E;�� ��� '� .��� ���� �	���  ����� )�

�� F��� ���� �	���  )	*���� �&� �>�� D	4;5� ���"�

 D�G>� ���� �	��� ,5��� .�*� +�� �� �� D	0���	�  

38 ]��� J	� ��4@ K	�&;�� �� +*	� �3��2 �M�( .[
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(N

����� E�� ���� )��- 	�� �0� *��� �� 1�	0� ����4� ���";-  	*

 O	P;�� ,�	� E��0M .��� 1�	0� 9�0�� O	P;�� �- '	��

�� ���. ��6Q� �&� �� 9�0��  R"� ,��"� E�� '� ��� S�0*�

 )�T�� � (V� - )	��N 	� 9M"� )	��N F+�� F	�	06) �����

���.	- X>� ��  ]��� ����� ���	�4 F3 E��B� K	T0* �;Z$� .[

+�� �.	- X>� F�
(N  ����"@�- )�;��- ��4*� '� ����� ���	�

 1��P� ���� F���� )["$"��"� '� �0��	Z� ,��"� ��!- .���

]�$�'"��� \�;�� �� �� � ��	�5 �	��� ����� ���� )��- .[

����� �� ^"_@ �- ��� ����  F����. )	* ���. �- '	�� ���4*

 )���"� �� .����� �"�� J	� '� ��	45 )��- ,�	� +��� ����

 �	4* �0�	� ��"� ���� ����� �- O"�`� �"? �- 	*���� ��

����� ��"� �� �� ) �M  +@�M  ��� '� ��) ���� ����. )	*

�� ��'"#�	� E�'� ��	� ���� 9� �;5 (�0;>* ���  ���"�

 *��� �� O"�`� ����4�]�0�7 F6.[   

����� �� �� ��� �P� �	;@	� 9� F�>�  ���' ��2 )	*

�� ���. �� ���;>( J	� �4� �- � ���(  �T� �� �"� ��"� 	� �"�
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�� ���. ��	8;�� ��"� �"� ]���(6 �- �>� ���� ���. �M�( .[

D	4;5� FJ	� E;����- ��� �� +�� �� �� �>�� ]�*�8 F2.[   

 �� ������ �� ���� �	�� F�*	T��	�'N �B$	`� 9� ��

����� E;>�� )��-  F��� K'c ����. ��� ���� �	��� )	*

�0B� �"? �- ����� '� �;4� )��� ]��� �B�Z? )	*9 ���� �� .[

����� E�� 9�0�� ��	- 	*  �- ���	!� �� �"� ��	8;�� ��	*

� ����� �>���>� .�"� ��"!  )��- \e( �Z�	� )	*

����� �� ���� O�P� �T;>�� '� )��T���  ���� �	��� )	*

�� ���. ��	8;�� ��"� ��� ]����(10.[   
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 ���g� F��4@ K	�&;�� +*	� F����� �	4;@	� E;�� ��� '�
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�� ���� ���� �- �� )�	�' \�;�� F�"@ �P�  j�	- � �00�

�� ���� �>�� +�� �� "��>� '� ��	8;�� �� E�� '� .��  )	*

��� �� �	�3"_@ ��� �- \e( �Z�	�-  �-	�� ����	��

]��� +�� �� �- �� �N ��	Z�' � �����9.[   

]�5	;� � �-��� �B$	`� ��11 �T;P�� )	*�"� �>� F[

 �0M �* F����� �	�� �� �>�� )��- K'c )���� E��;��-

�>� �� �>�� - ��� ��"!� �;�'"#�	� )	* ���-	. �Z�	� 	

.�0;��� )�;��- ����   

 \e( �Z�	� �>�HtCo �>� ��4� '�  ������ l	8� )	*

�>� '� m� �� ���  ��� �� ��$�� )	*ISO  ,�	�

����-  	- n-	`� 9�;�c� 1��C � �C�� K	�&;�� )	*

 .��� ����� ��$"� ��5�� �- F��$�� )	*�����	;��  

 �c"_&� �- 	��� ����C �- ��"� 	- �- ��	0� 	- � ��@��

��	�� �M )	*  ����$"� �� F����� ��e�� )�"
4� '����

 �"�� ��e� )	*'	�� �����N�- ��8�� �o� '� ��	- ��@��

�>� 	- ��	- D"_&� E�� F�0�	-  ��"� �-	�� �Z�	� \e( )	*

 �>�	!� � ����- F�B$	`� E�� l�* E���-	0- .���( ���. �>�	!�

����� �>�� K	�&;��  �� ��� ����. ��� ���� �	��� )	*

���� )'	�'	- A�;P� �Z�	� \e( �>� R"� �� 94� 	-.  
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'N �B$	`� E�� )��- F���"- ��� ����� �('	� �- �� �*	T��	�

 .���� O	P;��30  �� $	� ��	."� 9� ��	�� )	�	06 �����

�N D"?  	*mm 1 ± mm 23  �	�' 	� � ���� O	P;�� F���"-

 D"4�� D"�&� �� n�!&� K	q��1/0 .���� )���
T� �3��  

K�� �	T;�� '� ��	- E;����- )��- 9��"���;$�� )��(  )	*

)�-� � K�� FK�� � ��	8;�� ����� )�� )	* '� m#� � �

����� n�.� �"? �- 	� �� K	q�� ����("���� 	*  %	&$ '� )��

�$	�"�N �"�� ���� ;>�� �� 9��"�	�N )	*  ����- ����� )�

 �	��� �&� ��	4$� p�- 9>�� t�"� ��"4� �* m#� .��"�

 '� ON )�#��2 ����  ,&� '� ��c	- �;�CEJ   

)Cementoenamel Junction (   D	�	� .��"@ p�-  �� ��	*

u��� 	� � �;��� �v�- ,��  '� ��2 ����  ����� 	- ���"- �;�

.���� E� T�	� )�T��  

����� K	4� )��- ���� �	��� �.	- ��	- .�� K	q�� 	*  ���	�

 ���5 ����	� D"? � ����( J�	@ w��- �-�	- '� ��	8;�� 	- �#$	�

mm 22 )mm 1 �	�"�  �o� �� (����� '� ��D	�	� .�� �;��(  	*

 p�� �- �;�� �"? �-Step back  '� ��	8;�� 	-  

)Dentsply detray GmbH, Constance, Germany (  

k file ��	�N  �����	;�� p�� �- �;�	� D	���� ,�	� .�� )'	�

D	�	� .�� O	P;��  ��� �����"#�* 	- 	*5/0  � �;>� �3��

  �	� )x2	� y��P� 	-40 �� �� .���� 9�@ 	- D	�	� ��

  �	� ��3� )	��� 	�"( 	- ��� �Z�	� ���� 9�0�� '� ��	8;��

40  ��	8;�� D"�[�� �.	� ���� '� .�� K	q�� ���� )	��� 	�"( �

 z`� 	� ��	C� )	��� 	�"( � ��CEJ .�� ����-  

�����  �- ���	_� ��"3 �- 	*3  �* F���� �>!� ���(

����� '� ���( 	�'	- �>� R"� 9� 	- 	*:���� ���� � )'  

 ���(1 �>� :HtCo )HtCo, Mashhad, Iran(  

 ���(2 �>� :Anthogyr )Fibio, Anthogyr, France(  

 ���(3 �>� :Svenska )Dentorama, Svenska 

Solna/ stock holm, Sweden(  

 F�� K	q�� �-	�� �"? �- ,5��� K	4� ���( �� E�� )��-

�>� R"� t!�  .�"- ��	8;� ��� ��	8;�� )	*mm 5  '�

 ,��� '� ��	8;�� 	- � �� �;��x( �.	- ���� )	
;�� �� 	���	�"(

 ��	@�	� )�	
0���HtCo ��	4� ,��� F2   

)HtCo, Mashhad, Iran � J�	@ ��	C� )	��� 	�"( (

��	�N 	v� )'	��>� z`� �- m#� .�� K	q�� �>� )  	*

ED-Primer )Kuraray, Osaka, Japan��� �- (60  ���	6

 .�� ��'�>� ��	�N '� �B- ��3	�e- 	*  ��	�N ����� ���� �� )'	�

 ���� D	�	� J	� .���� �	4� �0�'� �	4� 	- ��' p�� �- ���

 94� 	- ���'	� ��	@�	� �";�� nZ?ED-Primer  9� ��

 |0���	-Self-etch  ��� �- ��� ���"� �P� �"@ �  

60  �0�'� �	4� O"�� �� m#� .�� �;�2N ���	6  

)Panavia F, Kurrarey, Japan(  ���'	� ��	@�	� �";�� nZ?

 ��� �- )�	>� �� �� �-20  	- h��� z`� 9� �� ���	6

]���� y"�P� ���;�e� D"�	#��12 �	4� �- �>� m#� .[

�N �- � ��� �;�2N �0�'� ��� ��	�N D"? 	� D	�	� ���� ���

 ��� �- m#� .���( ���.20  	- �N '� m� .�� �*��"� ���	6

����� '� ��	8;��  l	8� )	*  �	� )��}"$"��8   

)3M ESPE ,Ontario, Canada �- D��;0� ����� ,�� �- (

) |0���	- 94�3M, St. Paul, MN, USA( Single bond 

) ��'	#�	� �3M St. Paul, MN, USA (Z250 �����  	*

 ��� �- � �� ����40 �	T;�� 	- l�? �* '� ���	6   

)Bluephase Ivoclar vivadent Ellwangen, Germany (

 ���. 	-mW/cm2 1200  ���� �N '� m� F���� �"��

 �@���� '�� 	- ���� z`� �	�	C� � �� J�	@ )��}"$"��

 ���� �* )�� �- ���� ��5�� '� �B- .����( lx5 ��'"#�	�

 ���"� �P� �"@ ,���N E�'� ���� � �� �	q�� �	�� )���B�

1$	. �� ���";�� ��	*  �`. �- )�10 ����  R	8��� � �;�  

40 ���� ��"( �- �;�  � ���� �$"? �"&� �� ����( �"��� )�

 � ��"- )'�"� ���";��2 ����  ���. ����- ���� ��	� �Z$ '� �;�

��"4� �B$	`� D"? �� .��	- �;��(  �* '� �B- �`!� ON �� 	*

�@~ ��5������� �N ��� 9�@ '� 	� ���� )'	�  	*  

.�"� )��("��  

q�� )��- D	��"��"� �>� E��	� '� F�>�� �>� )��- �	

]�� ��	8;�� ����13 ����' 	- ���� .[135  �"&� �- �Z>� ����

 9� \e� �`-�� 	� �� D	4�� �>�� �	�' 	� ����� �$"?

����� E�- D�'"��� ]�0� ���!� �� E��	� � c	- )	�	06 )	*16-14 F

9 D��� �� �B$	`� �� ��� ��	8;�� ��"� �	_P�� .[1  ����N

.��� ���  
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�- ���	!� E�T�	�� m#�  t�"� ���( �* )��- ���N ���

K��  �� ��SPSS )SPSS Inc., Chicago, IL  �$	�N 94� 	- (

 ��"� 9� m�	����ANOVA  ���� �>�	!� �T���� 	-  

)05/0  =α(.  

  

�*�&� ��  

�Q� '� m�������� ��"- D	��� �� *����N 	- 	�����$	���    

Kolmogorov-Smirnov �"�'N '� FANOVA  .�� ��	8;��

 ���!�p value   �$	�N E�� ��285/0  �	�� �� ��N ��� �-

�0B� ��	8� �"�� K�� ��0*� ���� �	�� �� ���  �"- 	*  

)285/0  =p value D���) (2.(  

  

 5�  

+�� ����� �
(N  ���� �q$	B� �- 	
0� �� ��� ���� �	��� )	*

 ����� )'	�'	- R"� �- ���- F���� �T;>- ��� K	q�� �;>-�� *

�4_� ,�	� )'	�'	- E�� �� ���  	� ��	8;�� ��"� �� )��(

]��� �>� '� ��	8;�� K��19 -17 )�� ���� �	��� K	q�� .[

�����  ����� �TM�	#�� � K	�&;�� ���� ���. ��6Q� �&� j�	- 	*

�� ��	�N F���;�� ��85 �	q�� .�"�  D	�	� ���� �� � D	�	� )'	�

�� r�� ����� �� ���"�  ��	
� �� �� �0� �	q�� ������� )	*

]�"� ����� �>�� �- �q0�19.[   

����� '� �C	5 �B$	`� ��  ��	8;�� c	- 9� ��	�� )	�	06 )	*

 �>�� K	�&;�� ����- )��- �T�� �	B$	`� �-	�� �� ��

]�"-22 -20 F15 F8.[   

 /��+1�0�1 
23�4 �� ��� ����$5� 6&�5� � ��* 7'#3 .  

*3��0 �� +��� ���  6�78��  

 D"4��1/0 �3�� Caelo, Hilden, Germany  

��	4$� 9>��  837KR.O12; Brasseler GmbH, Lemgo, Gremany  

w��- �-�	-  XXfine/Yellow, ROYDENT, Johnson City, US 

k file K-file; Dentsply detray GmbH, Constance, Germany  
)x2	� y��P�  ����� F���	��N  

	��� 	�"(  ����� F���	��N  

D"�[�� �.	� ����  AH plus Sealer, Dentsply Detray GmbH, Germany  

�>�  HtCo  ����� F\"? ��5 ���� 

�>�  Anthogyr Fibio, anthogyr, France  

�>�  Svenska  Dentorama, Svenska Solna/ stock holm, sweden  

ED-Primer  ED-Primer; Kuraray, Osaka, Japan  
	��	�	� �0�'� �	4�  Panavia F; Kuraray, Osaka, Japan  

����� l	8� )	* Dentsply, Germany  

Single Bond 3M, United States  
Z250 ��'"#�	� 3M, United States 

Bluphase  �"�� ��c �	T;��  Ivoclar vivadent, Germany 

���"� �P��"@ ,���N  ����� F\�	����N 

D	��"��"� �>� E��	�  Zwick; Ulm, Germany  

  
 /��+29:*#� ;'1 �< ����� 7'�� 
< 7��)  ��= >&?*: .  

*9:�;� ��)� +0�$  ���9�  * �<4  * ����  =������  ���9� >����   ���9� ��;?=������  

HtCo  10  34/243  41/859  74/564  59/213 95/45620 
Anthogyr 10  95/149  96/1239  12/629  33/390  81/152360  

Svenska 10  31/338  12/1254  84/779 59/282  51/79861 
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Laboratory evaluation of fracture resistance of upper central incisors 
restored with three glass fiber posts 

 
 

Majid Akbari*, Mahsa Sharifi, Mohammadjavad Moghaddas 
 
Abstract 
 
Introduction: Endodontically treated teeth are weaker than intact teeth. Use of fiber-reinforced 
composite resin posts in the treatment of these teeth can result in an integrated post-and-core 
complex because of the similarity of physic-mechanical properties of these posts to dentin. The aim 
of this study was to evaluate fracture resistance of teeth restored with three different types of glass 
fiber posts. 
Materials and Methods: Thirty extracted human upper central incisor teeth, which were similar in 
size, were selected and divided into three groups (n = 10). In all the groups the crowns were 
sectioned 2 mm above the CEJ and endodontic treatment was carried out. Then HtCo, Anthogyr, 
Sevenska, and posts were cemented with Panavia cement in groups 1, 2 and 3, respectively, and 
restored with composite resin. Fracture resistance of the samples was measured in a universal 
testing machine. Data were analyzed with ANOVA (α = 0.05). 
Results: The means of fracture resistance values in HtCo (1), Antthogyre (2) and Sevenska (3) 
groups were 564.74 ± 213.59, 629.12 ± 390.33 and 779.84 ± 282.59 N, respectively, with no 
significant differences between the groups (p value = 0.285). 
Conclusion: Restorations carried out with Iranian fiber glass post (HtCo) exhibited fracture 
resistance similar to two other imported posts. 
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