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

'����� ,� ��-. ��) �� /$01� �&��2� ��� 3���� �4�. 	 ��� ����� �� �#����� 5�� !��0�� 	 !601&"  	�


���� .��� �#$%�&� �#����� '� ��(�)  

�'  ها: مواد و روش���� 3&� "�  7!��8� 	40  ��; �� �#$%�&� �#�����5/4 !$��  �>�� "� 
 �(�&��� �?0� �#$%�&� @���(A '� �0�

B�$� '(��( .�(�) �(�� !$&� A 	�
 -. C
� �
�� "� .�(�) D�E2� �
�� "�FG '� !H��?� �"�I '� �
��  	

!$�� J& �� !��0��  �� K
� �
�� "� 7!��> 	�LH �0�2 !$�� !$�� '� �� K�� �
�� "� 7!��> 	�LH �0�  �0�

C�(N� �;�� ���� �� 	�$H O 
" 
 �� ��P�$�� �� ���  �"�I '� K"�FG �
�� "� 
 !��> 	�LH  ���� "��

&��,A ��60�� Q��� 3R&"�0�" ��� ����� S#�$P������ ,� T� .�&��� 	
��( �� C��"��(�& O5000  �� 
 3���(

 ����5 !$�� �,��(� '2�;� "� �0� ���� 
 	��� J& T(�&"�
 ����(A Q��� �
  !U�2�� ���,A 
 'H�V Least 

Significant Difference)LSD) �(�) !��&,"� (05/0  =α.( 

3�6 ��� �" ��
� �� ��  ���!  ��� .-�� :ها يافته(��� '� �UE( !��0�� 	 �
�� �&��  T(�&"�
 ����(A ���,A .��� �0�  �


J& !#�� *Z0>� 7'H�V �
�� 3�� "� ��� ����� ���� 	"�� ) ��� ��R( �
032/0 = p value( ���� *Z0>� .

�
�� '�2� �� ��) �� ���  ��-. !#�� �
 ) ��� "��05/0 < p value�
�� ���� ��� ( !$�� J& �� 	�
  
� 7�0�

!$�� � '� 
 �0�!$� !#�� *Z0>� 7!��> 	�LH �0� ) �)��( ��\
 "��05/0 > p value(.  


[ ��  ��� .-��  :یریگ جهینت" !� !��0�� 	3 R&"�0�" ��� ����� �� �(��� ���� 	�
  ���^� �#$%�&� �� !P0� ��(�)

��-. ���  ���  �� .�"�_6�  3R&"�0�" ��� O
�  '� �8#� ��P�$�� ,� ���-0�� �� !��0�� 	!� .����  


 7O ���  :ها واژه دیکل" 7�#$%�&�.  
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�����  

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

���  �
��!�� �
"#�$ % &'(� $��)� ) &��1(. .)� �� 
� 

��� &�� /0 �� &1�2��� ��� 
����� &34 ������� 
#��� 


� 
����� 
�$��)� ���5"�� 
' ) ���61 �2.( $� /8��9' �� 

���� %�� &��: % ;�<"' �
=��>' &1�2��� 
����� $� 


��?"�� /� �31  /)�  
��6 ���� � %�� % 
�'�� ���� @5# 


��?"�� ��A�=	 �&�� /��� 
�� �� ���"3� B%$ ��� 


��'$� % ��)CD)� $� 
���� 
���� ) &��3.( 

���� %�� 
�"' �� &1�2��� 
' �1���  F)� ����� �� 


��� ) �1��� �����4(. � %�� 
��� ����� &!8� /� H�� 

F)� ������ 
�����' 
�I 
��!�� % 
J��0� ���� �	 )/� �)=� 

�K# ��5# � 
��"�� F)�(� ) ��>L �)M N��O Passive 

fit�( ���5"�� �� B%$ ��� ���>' &P�� �� %�� 
C"8�� 

�"�0 ������ Q�8�4 Q�R(' �"�0 % 
��$� 
��� �$ 

&��$�� )5(. 
"# 
T>� �� �)99<' �� ��� ��$%�� /0 
��� 

.9� UV�4 ;�� �$ �5�� 
' ) �����6(. 
��� �� ���5"��  ���


�� /)X�  &1�2��� �� 
�"' ���� %�� $� 
����  ���� ����

 /� �$ &#�$ 
��0 Y$�P ���4� �6�� % ���� ��R $�)8�


�� � %��  �� Q%�5"' &1�2��� ���� 
��� U�?"�� .�1��


���� Z���� 
' 
>)![ ��� % 
��	 
��"�� .���� ��\' 

/� &1�2���  ��)Retrievability(� &��' �� ��)6$�0 /� ��� 


��� ��� &R�' ���� 
��� 
��0 ���� %�� 
�"' �� 

&1�2��� U�8<' 
' ) ���67 �8
�'��� .( 
�I /��1� 

B��  �&1� ��� 
��)' U$�9  �$���� ��� �&1� ��� &>�% 

�_O� &��DP �_O� �OR % H�5 $� �&1� ��� H�� 
��� % 

`)1�  
��� 
��0 
' �1���  �)6 �D�$�"�$ �$ �%$ 

&1� ��� &1�2��� &<  �):a  ) �1�� $��R8-10( .���' % 


�%$ /0 ���� �� 
��0 
��"�� ��5# F)� &1� ��� /� $�0 


' �%$ �)� ���' &�� �%$ �)6 �:d' ) ����10( .���' 


5�"?' 
�I �e�' ��0��� �6 
�� �)1�% �
�80����� �%$ 

�/!1� �&��0 �
=�$%� &���2'�0 % ��)M ���� �� 
��0 

��5# � 
��"�� F)� &1� ��� /)X�  ��� ) ���11.( ��� 

B%$ �� ��)6��4 &34 �� �� 
�� &�8R 
�f�� ��5# � 


��"�� Z��  
��� % 
�)1)�0 
��	 
��"�� ��>� 


' ���� .B%$ �$�' ���5"�� ���� ��� $�0 /� $��9' ����� 

/"8��% /� /9)�� � �)8)1)�0 &�� % �"�0 �� g��� Q��([� 


��� Q$�X 
' ) ��)65.(  

`� �("P� _h�% �)� &1� ��� &1�2��� % B��  
���� 

�
>)![ ��4% ��5# � 
��"�� F)� &1� ��� &�� .$� 

Q�>=�O' ��%�<' �)6 �D�$�"�$ $� &=�# �� ��D� 

��5# � 
��"�� 
�$�� �����6 ) &��12% ( ��)� /� 

Q�9)9<  /1)'� ��� $� �"D)� g�8#� 
' /� .��� �%(� 

Q�>=�O' ��%�<' �:� 
��)' �� 
�� ��5# �� �%$ �)6 �$ 


�$�� ���0 ��� %  ���� �h�# N)9<  �)99<' ��\"84

/>=�O' �"L�� �):a  /0 �� �� 
�� ��5# �$ �� i8# 
�)' �"' 


�$�� 
� ����� ���0 ��� /\)"� .�� ��� %$ />=�O' � �h�# �� 

��� �))>  �:� $�3I N�� �� Q%�5"' 
��0 ��5# � 

�
��"�� �� 
��)' �)6 .0%$ ��� 
�"' �� &1�2��� e�\�� 

��.  
  

��'� (�) � ��  

��� N)9<  
��\  �
��CD��'�	 �� �%$ j1)��0 ��� ���L 


��� �%$ ��� 40 ���  �OR �� &1� ���5/4  ��[ %7 


�)' �"'(Dual abutment, Dentis corporation, 

Korea) e�\�� ) &L�612&1� ��� .(  ���%$ l�=��	  ���

$� /0 ��"8)� 
��� �� &1�2��� ;��� ���  $��R 
���0	

/"8� ��1"��� .����� ���  

���� /)3  ;��� ��� 
���0	 $� ��>�� 2×2 
"��� ��"' %� 

/>OR e�)1)'�=	 L ��� /)3   ���) ����61( .���0	 

��5� ) ����� �����)�� ��PSelf-cured ((Acropars 

200, Marlic medical industries Co, Iran) ���� 

&��' 
��0 l�=��	 ��� Q$�X /� &1�2���  ���5"�� �� ����

j1)��0 Z�% F)� �� i=�R ��)6 /� ����� $��%�� 
�����  
(Marathone 103, SAE YANG Machinery Co., 

Korea) $� ;��� &34 �
���0	 ��� ����� �%�)� 
DD0 

$� &34 $�<' 
=�[ �&1� ��� ���5"��  ���) ����62 .(
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&1� ��� �� ��"�� �� &�� $�I	 Z��  n2� % o�p?' 

&1�2��� �"8)� (Torque wrench) �� ;$�  30 � �)� �� 

�%$ l�=��	 �� /"8� ����  ���)3.(   

  
��� 1. ��	
 ���
�
����  

  

  
��� 2. �����
� � ��	���� ���� ����  �!�" ��	
 �	��#�  

 

  
��� 3. %�&'� �(� )*#  

 

&34 ��\�� �TL ���� �
��� �� ��� �TL &��=	(Al 

dente dental product GmbH, Am Tobel 15, D-
88263 Horgenzel, Germany) � ���5"�� �� .�� /4�  

/� ��� /0 `� /�f �� ��� ����' 
"'�?h $� �%�# 7 


%��)' ��\�� 
' �10 % �� $� �q� �"L�6 ��� /0 
��TL $� 

�# 20-40 
%��)' U��O' 
' ) ����13�( �� /� /�f  �TL

��� �  `� 
�)' ��"' ��J$�' &1� ��� ���5"�� �� ._O� 

��� �TL % ��J$�' �&1� ��� �� ���' � ��110 ��4 �)L�$�� 

U�I ����6 % j1)��0 Z��  ���$  
=�$%�(Duralay, 

Reliance dental Mfg Co., USA)e�L � ���� �� .�%$ 

��J$�' �� e�'  /�1��(Kerr, Orange, USA)� e�' �$�K6 

% /9�# 
'�' /� &'�?h 3 
�)' �"' % �OR 4 
�)' �"' /� 

_O� �����0� j1)��0 ��� �
'�' �p"' ����6 �  ���� 

����� �%�)� 
DD0 /� $�0 �%$ .��$�K6 $�1�)� �� ���5"�� 

�� &1�"��1�� Q�58L  ����(Deguvest, Degudent, 

Dentsply, Germany) &L�6 Q$�X % j1)��0 �� 

J�)=	 ��)�-  e%�0(Verabond, Fairfield, USA) /)3  

����6 .j1)��0 �� $� ��C"��  `)�����"=%�(Sonic, 

Ultra sonic cleaner, Italy) �)�  ����6 .
�q1'�� ��� 

_O� �P�� 
C"?�$ �� ���5"�� �� ��L ��%$ 2/1 �����$�0 

/"����� �� .
C"?�$ Z��  Q�$V e�)1)'�=	 ���80� 110 


%��)' �� /�X�L � `� 
"��� �"' % �%�)� 50 ������ �� 

F1�� r��' /� Q�' 20 /)��: &�(��1� .����6  

/���� Q$�X /� ��  �%�6 $�3I /� 
L��p 10  
�� 

_O� .���� �)89  �P�� &1� ��� �� /� $�3I B%$ ��'�0 

�� `� 
�)' �"' ��TL �
=�P �� %� 
�)' �"' ��TL 
=�P % �� 

/� 
�)' �"' ��TL 
=�P  
�80����� �)1�% 
�� 
 �� Z�� 
(Speedex, Coltene, Asia Chemi Teb Mgf Co., 

Iran) �� ����6 .��"�� $� ��5# � 
�P�� &1� ��� ��� 
�0 

/!1� $��R &L�6 .
�0 
 �� 
�� �)1�% 
�80����� �P�� 
	 

���DL �� % n� �� &� 
�� `� /���"�� 
��)�)� /� e�L 

&�8R 
�P�� &1� ��� ��\�� ����6 .n2� Z��  ����� 

/���"�� 
��)�)� �� s�)"#� �� �P�� &1� ��� Y$�P �� % 

/"8� /� ��%�6 �`� %� �� /� 
�)'  �"' �� _O� 
	 Z��  

�$�"8)� rOR ����6 .n2� �$��%� Z��  $�8���10 �P�� 

&1� ��� $��R &L�6 .Z��  U%�� /�X�L �
��)�)� �� _O� 

&1� ��� �  _O� 
��R�L 
�P�� �
��)�)� ������ ��)6 % �)�a  
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�� .$� �%�6 `� ��5# � 
��"�� t('�0 Z��  ��� ���' 

�� % �� 
��)�)� &� ��� �� _O� 
�P�� &1� ��� Y$�P 

����C� % Z9L /L�h� ��� 
	 �� �$�"8)� /"����� .��  

/���� �� Z��  &R�' 
��� ���J�  $��(Temp bond, 

Kerr Co., Orange, USA) 
��� ����6 .
��� Z��  

$� ��)��� %��)' /� e��  _O� 
�P�� j1)��0 /"DM	 

����6 .j1)��0 ��"�� Z��  $�DL &DC�� /� Q�' 10 /)��: 

/C� /"��� �� .n2� ;��� 
���0	 �&1�2��� $� 
��C"�� 

/0 /� $�q1' 
�8�� ���� ����� %�)� /)!>  ��� ���� &<  

���� �%�)� �	 5 e�6��)0 /� Q�' 10 /9)R� $��R  &L�6

)14( .n2� Q�L�h� 
��� �� ���5"�� �� ���� % $�"���80� 

/"�����  .��24 &��� n� �� 
��� �
��0 /���� �� � �!R �� 

�&8  /� Q�' 24 &��� $� ��C"�� ) j1)��)��'� Delta 

TP02, Vafae, Iran( /� Q$�X 1000 ��)� % �� 

���)� 30 /)��: $� e��# U	 ��� 5 /4$� % 30 /)��: $� 

e��# U	 e�6 55 /4$� $��R .�1"L�6  

����� &8  .D0 $� &34 $�<' 
=�[ j1)��0 

���L Z��  ��C"�� &8  .D0 ���$�)��� (Universal 

Testing Machine, Zwick/Roell Z020, Ulm, 
Germany) �� �%�)� 5000 � �)� % �� &��� 5 
�)' �"' $� 

/9)R� e�\��  �� ���)3.( ;��� �� 
���0	 $� ��C��4 

i��1' ��P $� ��C"�� $��R ���� ��� % &��: �����6 n2� 

.0%$ Z��  /�)' � 
��$�� /0 �� Z�% /9�# .0%$ 


' �&�K6 /� ��C"�� �p"' ����6 .&�8R ��"10 


���"�=� ��C"�� ���� ����� %�)� �)q1  ����6 .�%�)� 

.D0 ��$�% �� .0%$ ����L $� &�8R 
�)���' ��C"�� 

/"��)� .���L� ��)� ��0 �  
��'� /0 &8�� ���� u$ ��� .


�%�)� /0 $� 
	 &8�� ���� v�5 � ���"L� ���� �� �/���� $� 

&�8R ��"10 
���"�=� /� � �)� ����D' % &!: .����6  

���� �)�<  % /��\   �)=��	 �$�'	 
�'�	 Z��  ��

`� n���$�%  
!)9>  
�'�	 % /L�[LSD e�� % $��L�SPSS  

/?8�  �20 ) �� e�\��05/0 = α.(  
  

*�+,� ��  


�'�	 �$�'	 x��"� �)=��	 n���$�% `� /L�[  /0 ��� 
�D�

�)C��)' 
��)' �)6 $� �)� �%�6  �� �� />=�O' �$�' ���


1>' �("P� ) �1"��� �$��032/0 = p value(  �)C��)' %


��"�� ��5# �'�0 
6��0 �� �� �%�6 $� �)6  /� &!8�

�%�6 ���� .��� �"�0 ��  

$� �)��  ��� �
�'�	 �� 
�'�	 LSD ���5"�� ����6 

/0 x��"� 
	 �� �X�# 
�D� �("P� ���� 
�)' ��5# � �'�0 

�� ��� �� /)9� �%�6 �� 
1>' $�� y&�� �'� 
�)' $� �%�6 ��� 

�� `� 
�)' ��"' %� 
�)' �"' % /� 
�)' �"' ��TL �
=�P 

�("P� 
1>' �D� &L�� �$��  �%�4)1.(  
  

+�,- 1 .�(��.� �
 /��0 �" �
 �" 1�
� 2��  �3 45�� 67 1��8� LSD  

���1  20;#�0�  ��0<� =��>#�  %�� #�4�� '�?,  p value 

��� �� 1%�2  

 �31 �4-% �56 ��%  

49/53  

38/67  

57/8  

05/10  

71/2  

18/3  

004/0  

��� �� 1%�2  

 �32 �4-% �56 ��%  

49/53  

02/65  

57/8  

11/14  

71/2  

46/4  

04/0  

��� �� 1%�2  

 �33 �4-% �56 ��%  

49/53  

28/65  

57/8  

56/10  

71/2  

34/3  

013/0  

1 �4-% �56 ��%  

 �32 �4-% �56 ��%  

38/67  

02/65  

05/10  

11/14  

18/3  

46/4  

672/0  

1 �4-% �56 ��%  

 �33 �4-% �56 ��%  

38/67  

28/65  

05/10  

56/10  
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Abstract 

  

Introduction: A limited number of studies have evaluated factors influencing the retention of 
fixed prostheses cemented to implant abutments. The aim of this study was to 
compare the effect of varying degrees of screw access channel obturation on 
retention of implant-supported cast fixed restorations. 

Materials  

& Methods: 

In this experimental study, 40 implant abutments with a diameter of 4.5 mm were 
connected to implant analogues and mounted in acrylic resin blocks. The samples 
were divided into four groups randomly. In groups 1, 2 and 3, the access channels 
were obturated with a 1-mm, 2-mm and 3-mm free space and in group 4 the 
access channels were obturated completely with silicone material and the copings 
were cemented with a temporary bonding agent containing eugenol. After 
thermocycling, the retention of the samples was evaluated in a universal testing 
machine under 5000 N at a strain rate of 5 mm/min. Data were analyzed with one-
way ANOVA and post hoc LSD test (α = 0.05). 

Results: The mean retention for the group with abutment access channel completely 
obturated was less than that in others. One-way ANOVA showed statistically 
significant differences between the groups (p value = 0.032). The difference 
between the group with completely obturated access channels and the other 
groups was significant (p value < 0.05); however, the differences between the 
groups obturated with 1-mm, 2-mm and 3-mm free spaces were not statistically 
significant (p value > 0.05). 

Conclusion: The retention of castings cemented to implant abutments might be influenced by 
the obturation mode of screw access channel. Complete obturation of access 
channel with poly vinyl siloxane results in a decrease in retention. 

Key words: Crown, Implant, Retention. 
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