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Title: Evaluation of Cracks Propagation in Retrofillings with Cinalloy Amalgam
Authors: Zarrabian M. Assistant Professor,* Amin-e- Sobhani M. Endodontist
Abstract: One of the major goals of preradicular surgery is to create a good apical seal. This can be done 
by sectioning approximately one third of the apex, preparation of a class I cavity, and filling with a 
biocompatible material. The purpose of this in vitro study was to compare crack propagation in retro 
filling with two commercially available amalgams. Thirty-four extracted single rooted teeth were divided 
into two groups. After instrumentation and filling with Gutta percha by lateral condensation method, 
three millimeter of apex was resected and retro preparations were done by a low speed hand piece and ½ 
round bur. Then cavities were filled with cinalloy and luxalloy amalgam in-group “one” and “two” 
respectively. The surface of resected root ends was examined in two stages, after doing retro preparation 
and retro filling and the presence of any cracks or structural changes was inspected by stereomicroscope 
50x. Regard to number and type of cracks, the result of this study showed that there was no significant 
difference between cinalloy or luxalloy retro fillings. By considering the conditions of this study, 
cinalloy amalgam can be used as a retro filling material.

Key Words: Micro cracks- Cracks- Amalgam- Retro filling.
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 -./ 0�1� ��&2I�� 3��(� �&'4�� �� ��5 �� 0��� 6
 �� 7� 7��/�� % ���. �� 0�1� 7��/�� 8&� �2%�1'� ����  �
�� 0��1'�� �	
� ��&'(����9
�  � �
 �� 3�:;��� ���� $����. ����� �<;�*� $
�  � ��� � =�2 ���
� 7�>�� � ?�@(�

�� 3�:;��� A�( %� �� �	
� ��&'(� 0�1� 7��/������ . ��B�� $
� ��CD62 7��(� �	
�0���� ���%�E� 0%�5 %� �� % 
 F�EG2�(�� .�@(�� F/��'� H%� �� 7� 7��/�� % ?�(�/ 7��/>�"2  � �<�, �%�� C�,���	
� ��&'(�  � �'��� )*+ ��9

�	
� ��&'(� �� �J� �(%�  �4 % �:(� �,��% �� ��
2
1�1� K0��
 �%�� L"# �� �C�,��  �'����
��� .�1� 0� 0%�5 �� �

��;���� 3�:;��� �� ?%�(Cinalloy)3�:;��� �� 3%� 0%�5 �� % ��;�E/�; (Luxalloy)�(�� �� 9J�  0�� )*+ M�*� �
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� ��&'(��
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� ��&/�2 �/ ��� 7�	(
�1� 7��/��0���� ��&'(�  �
 ��;���� 3�:;��� �� �	
��;�E/�;�"( �B�.� ���+   $'4�5 �B( �� �� $��T"� % �����

�� �B( �� U
�� � V
������� 3�:;��� �����;���� ����� �	
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 ��	 �
 ��� ����	
��� ������� ������� 
 ������� �� ���

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

���-�� .(�� �� ����# )����� ����� �� !��� ����� �/	�
 )�* �	 ��� ��0
� ��� 1�20���3445 6*7" Farrer

��	�/ 	��8���)3( 
  )�* �	3;3<�  ! !=�*
Ottesen �	 
�- �>�?� ��78� ������@ )�* �	 3;ABCD5 ��� �� 	�7� 

 6*7" !��� ����� ���/	�(��Garvin �	���( �	 	�7�
,>�/ ���& �*��� .	��?" �2�	 E�F �� ��88(�� 	�7� 

�2�	G��  '	�(�� ,�� 1�20��� ��� �8�G2��� '�78� !� 
� �� �#��- �>�?� !��� ������,*@���� !=�� ��  �#

'��* CH��
	��I(� '��* C����7J��(KL/ '��* C��78��
�=�LF ��7> CML�I(7��( ,Cavit ,SilverKetac C

 C'7= "HydronCM� I> '��* �* CH��
	7���* '�
!=8�� C�(���"7/ CML��(� C17�����" �#Dentin BondingC

�I(
���#O�I=( '��* C,�"��� CM� I>MTA, TCP3

)AP4(.
���8�=( �Q� ��,��R� 1�20��� ,�	�� ��� !( ,*� �

(���	'!��� ����� E�S� '�G�� ������� ���	 ,*� 
 
�+�� '� 
� �� M������� ������� ��8T�#,*� !�>�/ 1 .

 ��88(�� 	�7� �2�	 �� !I��R� �7Q8� !� M�?0�%� �	 U=V�

1- MTA= Mineral Trioxide Aggegate
   TCP= Tricalcium Phosphate

�� �	�� ��( !� 	������*� '�78� !� !��� �����	7- . W�7��
�� ,�� 1�20��� X=�Y��(��- �>�?� !��� ����� '	 ���

 !� !(,=� �� Z7SY� ���� �	 	7�7� X=�Y� M�[�(�" 
 
� 
�Q� ��� �� �/	�7\ !� 	��?�*� �8�I# M
. 1�20��� 

 �� �[& !( 	7- �	� �*� ]����
 �� ����# ,*� ����
���7�	 !� '	�(���� �	� !��� ����� �� � �#	7- .

��� �S�� ^�� !� 1�20��� !� ����� !� ,*� ���� 
 	7-
 !=�*
Carrier �� � '
�	 �_7( �#�/L� 
 �7"��8�� 

�`/�-- !	7		�/ O(���� ����� !� 
 )a(.
Thirawat 
  Edmunds����	 	�R����=� !( ��� OV�

 ����� '	�(�� ,�� �	� �*� 	�7� �	�� ����07�?� 1�20���
�� !��� ��� �-��)����� ��*��� 	�+�� �� �[*�8� �8(@
Z7SY�	7�� �	� �*� ]����
 �� '� �� ����# !( ����� 

);(.
Gathner
 Dorn  �(b 1�20��� ��� �� �[��?��	�(���

 '��* �� �	� �*� 
Super EBA�	�� '�78� !� ��  �
'	�(�� ��� U*�8� 	��8��� !��� ����� �	�(���) 3B.(

Pantschev 1L�� '�����# 
 ��	�( !( 
Super EBA �2���� !� ,[I� ���8�=( c�d0 �� 1�20��� 
 
 ������ �"��)33(.

Frank]�� '�����# 
  M�� ��e7F ��/��	 	��7� 
�� ����� �� ���� !��� ����� �� � !( ��������	 )�����

�� 
 ��	�	 ���& �*��� 	�7� �� 	7� ��- �� 1�20��� K�*� ���
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!� �� �� 6*7�� �7F3< )�*  �� '���	 �	 ,�R>7� '�G��
 	
��f/<f%	��7� 
  �� '���	 �	 ,I�- '�G��a/5A%

 @��	7�� 1L���# !�� M��LF� !� !�7" �� )�� 
 	7�7
���8�=( ���*�����8_  �	 !( ,*� ��- !�>�/ !+��� 

]����
 �� ����# 1�20��� �i�� )��,���� �	��  
 )� �[*�8�
�� !��� ����� �� � '	�(�� ,���-��@ �	 !�[0� \�� �� �

,*� ��- $8� �7Q8� ��� ,�� 1�20��� �� �	� �*� �#�7�(
)3A(.

1�20��� O�� M��j7S\ �� ���k" �#���� 	�?�� M����
�� �-�� ,�
�R� ��8T�# 
 �/	�(�� ,�
�R� �Q� �� !(

���7�	 �� � �# Gl���� ,��#��-�� . M�G=> U�(�" '�G��
����" M��b ��- 
 ������ 
 ���� ���R� 
 ��8#	
����" �7�� �� '	�( m7=Y� !R��F 
 1�20��� �	7� ��8#	

� 1�20��� 	�?�� M����k" �	n,*� �o)3a( @ '7_ )�� �# !�
 ����*	(Manipulation) 1�20���  
� �� ���k" ���R�

 	�?��,*� �on� '� , ���� ,&	 !� ,[&���	7- m�I[�� �� �" 
	7- ��/7=� U*�8��� 
 	�7� �� p�[R�� ��)35(.

1�20���
� ���	 �#C ��8-
� H�� '�#	 �	����	 
 
�� ���" ���(��7- . �� ]�� �/�3%
�  	7�
 1�20��� �	 

�-�� !�-�	C !�,Y* 1�28# '�- 	��� m�I[�� U[*
��	7-�-�� ,�7F� �� K��" �	 1�20��� !T��8_ 
 C ��� 

�- �#�7\ ����� m�I[�� . �� �?� m�I[�� ���a �"< �
�
 W
�-��	7- !� ��� 
 ���� !��	� ��#�� �" ,*� ���� 
 

 �� ]�� ��	�R�5 %�*��)3<(.
20��� �/�
� ���	 1�Cm7=Y� ��� �	 O(���� �� '	�(

'	7��,	7- ��0 ���*	 �� , �\�	 !� ,*7� M�d-�" 
�� b7 � 1�20����-�[� ��\ ��� 6�d� �/� 
 �8(, 1�20��� 

	7- �	70� q� �� '7\ Cr�G� �� ,*� ���� .'� �� �?� !(
�- O(���� 1�20���C ,�7F� �� K��" �	 '� ����\ s%* 

���� �#�7\@� I� ��� ��t u��� !0 �	 ��\t" �#�7Y� m�I[��

�-)3<C3D(.
1�20��� �� ��� 1�20��� '���� �	 E�S� 	�7� �#

 70�8�*)'���� ,\�* 1�20��� v��0� ��8" 
 ��0
� (�� �-��
 1�20��� W7� ���# �� !(��� �	 !��� ����� �� � '	�(�� 

�� ��������� �	� �*� )�����		�/.
" ��2���� 	
�� 70�8�* 	�?�� ���kDD/A '
���� 

 w��G/,*� ��- . E�S� 	�7� '���� �	 !( �2�	 1�20���
���&��	��/70�I(70 (Degussa) ��  ��2���� !( �-��

 1�20��� ��� 	�?�� ���k"D +,*� '
����)3f(.
 �*��� 	�7� ���� !��� ��� ��- '��� �l�I� !� !�7" ��

��k" ��� !( 	��/ ���&1�20��� W7� ��� 	�?�� M�� �� 
 �#
" m�I[�� ye�����t70�8�* �	 ��\)��� !� !�7" �� 	7�
 !(

�� �- 	�7� 1�20��� W7� ��� �	 
��-�� (�� u��� ���7"
 !� !( ��������	 !��� ����� �	 �2�I�- �� z�" 	�+��

 M�7jRetrograde��-�� 1�20��� �� ��\ �� 	7- ���{

 !�"�"���
	��?"a5�" '���	 !�������( �'�I�� ��-

$���- �
� .!�7�� ��8"�#!��� �� �/	�(�� '
��  �#
�	�7Y� ,*	, ���& �2�I�- '
�� 
 ��- !�I� ���� �� 

���- q�Y��� ��#���.
 s%* 
� �� ������&�� 1�� ���>�� ��-�	�� ,��

 M�� !� ������	 C!���aB(7J�# )7=d� �	 !R�&	,��= O��*
A</< % �	 ������	 |�Rd" ����� !�R� �	 
 ���- �	�	 ���&

��0�* ���7"
G�� )7=d�� �� ����# )���BB5/B%���=(P
���*���- ����2� 17�8������ . �	 ������	 !�# �� �

 !��" 	������*� �*��*	-� . !���� �
�/ 
	 !� ������	3f
	�� O�IR" @���-�	��� �J* ���( ��* !� ������	 )
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 ��I(�� ��� �	
��-)���( �#	7��I- ,�� ,��=(7J�# ��  O��*</B%
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 �	� �*�-�@!��� )���( �J*  �=�* 
 �(���"7/ �� �#ZOE

�-�� �[��� O(��" w
� !�.
!�7�� M�� !� �#54 ���& )���� ��0�* �	 ,��* �8�>�/

!��� ����� �J* 
�> �� �# !=jA �" a�=�� ����� ���
���- $%& '���	 �07F �7d� �� 	7�� !��� . ����� �	

� �
�/ 
	 �# �	 ������	 !��� ! !=�*
�2� �Low Speed

(W&H, 958 E, Austria) ,�7"7����(W&H, 958 E, 

Austria) ��
� ��> 
 
2
1(Steel Bur, Vevey, Suisse)

�� �� !� � �[��R" |�a�=��  �07F �7d� ,�� �	 ���
 !���	�+���- . �8\ ,���(!�7�� '	 w��" ��� �	 �#
�� �C�- �	� �*� q� �J*� ��  @!�7�� �J* M�� !� �#54

�=��� �	 ,��* 7=�BB5/B %�	 ���&�	���-  $%R� s%* 
 
!��� ����� }7�*
���� 7���*� !=�*
 !� �#

(SV6, ZEISS, Germany) ����8/��� ��<B ,�� ����� 
 
 	7�
 
 ,>�/ ���& �*��� 	�7� z�" !�7/�# 7+�I�

 ,[o ���� �[I� ,�?&7�-� @� � �?� !=��� �	� �����  �#
!� !�����F
�Y� !=�*
 �
�/�	 �J* �- ��\ `V�(

�8�* 1�20��� �� )
� 70)���R> !��\��( ,\�*P'���� ( �	 
 
1�20��� �� 1
	 �
�/�I(70  70(Degussa, Germany) �� 

���-.
�8�* �07IJ( 1�20���70 �7"���20��� !=�*
 !� 

Dentomat(Degussa, Germany) M�� !� 3B !���o 
�- m7=Y� . ����� �� � �	 1�20��� '	7�� O(���� ���

 !������ � '	7� �_7( !� !�7" �C �/L� 6*7" 
(Hu-Friedy, USA),>�/ 1�+��  .C'	�(�� �� �� s%* 

� ��������# � !���  ! 	7�
 �� q7F�� ![8� �� !=�*

�- z�� �>�i� 1�20��� !�7/�# .�� M�� !� ������	 !� #

 M�� !� �J* 
 ����2� ��0�* )���� �	54 �	 ,��* 
�=��� 7=�BB5/B%���- �	�	 ���& @ ����� s%* y�	�+� 
!������� ��(�" 7+�I� ,�� �# !�  7���*� !=�*


� }7�*
���� ! !��#�/��� M�7j(Blind) �*��� 	�7� 
�8�>�/ ���&
 �- ,[o ���� ��(�" �[I� ,�?&7�  .

 17�8�* ��(�" O( ,��#� 
 	��?" !� !�7" �� ���� 	�7�
�8�>�2� ���& �*���.

 ���� ��G>� 1�� !=�*
 !� ~����Spss/pc+ !�G+" 	�7�
 ��=d" 
�8�>�/ ���& ����.

�#�$��
�	 )
��  ����-3,��(�" W7� 
 '�G�� � !��" �� �?� !( �

'	�(�� �� �?� 
 �� ��	 �� � ����� 	7�
 !� !��� ����� C
,*� ��- ,[o.

 0��"� ?%��Y =�2 �Z� % ���<2 KA�( �E
�G� 
 �	
�� � ��&�%�5 ��

=�2 A�(
0%�5

[�# �\�� =�2?�(�/ =�2

�� � '	�(�� �� �?�P5
?%� 0%�5

�� � !��" �� �?�f3A
�� � '	�(�� �� �?�P3

3%� 0%�5
�� � !��" �� �?�AAB

	�+�� )���( ��(�" 	��?" �� � '	�(�� �� �?� ��-
 �� �?� ���� �	 !( ��������	 	��?" ��8T�# 
 !��� �����

'	�(��,	7� ��- 	�+�� ���" z�" C �� !( )
� �
�/ �	 
�8�* 1�20���70 	7� ��- �� 	7� 1
	 �
�/ �� ����� ��(@

�8?� ���� �Q� �� EL�\� ��� �0
	7[� ��	) B</B<P( @
(t. student test).

%��
 �� 	�+�� �e7��	�� �� ����� �=j� E��#� �� ���

��*)����� �� !��� ���� �	 U*�8�  �-�� ��� �� !(
|��F�� ���>�� � ���� 1��" �� �e7��	�'v )���( �#

 ,Q>�d� ��7 � !�����	7-. ��� ��( !=�*
 !� ye7�?� 
 $%&A �" a�=�� �� � �� 	�+�� C!��� ����� �� ���
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 KL(I ��/��* �	�� �� �� '� '	�(�� 
 !��� ����� �	 
 	�+�� �����7" �� 
 ���>�� ����* �>�( 
 U*�8�  1�+��

�� 	7-)34(.
 !?0�%� ��� 1�+�� �� �7Q8�(In-vitro)�  ��� 7+�I

 �	 �"����k" u��� 1�20��� �� �� � '	�(�� ��� !( 	7� ,R�R�
�� !��� ����� ��- $%& '���\�* 
 s%*��\ �� 		�/{

��� �Q� !� !( ��� !� !�7" �� 17�8�* ��(�" ��*�
 ��7- 	�+�� !��� ����� �	 1�20��� m�I[�� !=�*
 !� �8��7��

� ��8T�# 
 !��� ��0	��(�" ��� !( ���8�=( c�d0 �� 
 ���	 ��( ,��#����8-�� �*��� 	�7� !?0�%� ��� �	 C

�8�>�2� ���& . !��" �� �?� !( ^�� �\�	 
 )���( ��(�"
 �8�-�	 	7�
 �� � ,*� ���� G�� !��� ����� $%& �o� �	

��� �� 
 �8-�� ���� 	7�
 !� !��� ����� �	 �� � !��" ��
�	 !(����( �o�'���	 '�- '��� �	 
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