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:  � ������	� 
�� ����� ����� ������ ��� �������� !�� "�# ����$ �%��&$ '$��(

)��� ��* �� ���+	  ,�+-� �� ���� ����� ����$ ��� �� �� ���.- �/0$ �1�� '$�� 2�-
34��  ��5�6 2�,	� ��� .����� �	��6 �)-�48 ��� �� 9�- �-����� ���� 2  3��$: 2�-

��6 �;;&� � �$�+( ����<���� 3��* �� �� '$�� )��� ,=1 3�>.  
/�� � ��'
  ��: 3�-��$ )-�48 ��� �� 2�-  ��@��$210 ����� �� 2��  �%�5 � �$��� 2�-

D��;� E��F �6 �;;&� � �$�+( ����<���� G	�� 3�> 3��$:H+1 �  � 2��:
����� - ��6��� � I��	����$ ����	� ���	� �6 �=�: "��J��K���6 � "��.����L$ 2�

moticam 3����� �L<$ E��F �6 3��* �� �� �> �.���$ M- �6 � 2��* . ,	� �6 E�(N#�
O�� �� 3��%�	� �6 3�$:  ��LD�SPSS-11.5  2��$: ,.� �t-test  ���� '��P� � ��L<� ���$

,D�*.  
���01  ��: 2�� '� ���� ����� ��J���$  �$�+( 3��� ����<���� 2�-6/8 � 8/23  �

 �;;&�0/9 � 4/22 ��6 �1�� . �;;&� � �$�+( 3��� ����<���� 2��6 ��J���$ ���
2�� ��  W���� �6 �$��� 2�-1/8 � 4/24  �7/7 � 2/20 2�� �� � �1��  �6 �%�5 2�-
 W����8/8 � 6/23 �6/9 � 1/24 �$: ,	� �6 �1��.  ����� ��J���$ �� ��1�$ 9N�5�

2�� ���� ��@$ 2��$: �Y� �� ����<���� 3��* �� �$��� 2�-  ��6 ���)02/0 p value =(�  �$�
2�� '� ���� ����� ��J���$ �� 2�� � �- ��@$ 2��$: 9N�5� �3��* �� �%�5 2�-  3��� 2���

���.  
�*-0�  �+-,: 2�� '� ���� ����� ��J���$ 2�� ���� ����� ��J���$ L�� � �-  �� �%�5 2�-

2�� ���� ����� ��J���$ �$� \��6 �;;&� 3��* �6��$ �$�+( ����<���� 3��*  2�-
���6 ����6 �$�+( 3��� ����<���� �$��.  

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

#� ������ -��. ����! ���]1 .[�	�02 �� ��	 �� 3�)	� "��4�� �
 �� 3�� #5���6 �5)7 !� ���! "3�� �%8�, ���9 :�� ���� ����!

���� ��, ��;�� ����! �< �.  3�. �� �=�� #����� �'�%� �� � �	
#� ���9 ��>?. �	� .������ -��. ����! �@ �	  "���� ���;8� �	

�A<B� 
��9 ��+ �� ��, ��;�� #� �	�� �� ���� . CDE�
���! ���;8� �� �� 3�� ��� !� -��. �6  ��15  ��;�� "�7��

#� 
�5. HI� ���< �� �E���%�� ��, ����]2 .[ #.��K%� L��A�
���� ��7� -�5�� -��. ����! ��;�� ���� �� . ���� -��. ����!

����  "#7�. 
��� ��	4  �.12 3�� ��� ��=NE�2 �7��]3.[  
Prothero  #7��& ���� -��. �� ��� ��=NE�2 ��%�� ��

�����  ������ �� ���� ���� ���� ��� �����2  �.5 ���� �7�� .
Jorgensen  -��. ����! �� #EE� ��, �P���< �� 38����5 

#� ���?. �7�� ���]4 .[Q��;, RS+ 	 ��Kornfeld  �
������ "����T)	  ��;�� �� -��. ����� �� �!��� #4��;,� ��	2 

�.5 34�< ���%=� "�7�� �N%U	 �	]5 .[Ohm  �Silness  ��E�
����� ���� L�� #�V�+ ��, �� �����  3�� �� #���! "���! ��	

#�  ��� -��. ����! ��$���� �� ���19  �.27  ���� � ���� �7��
�����  ��� �� ����! ��� "�N��� �E�� ����� �� #��	12  �.37 

����� ���*. �7��]1 .[ �� 
&��. 
9��< � -�5�� ��,
�E���%�� �� Y�). ��	 ��� -��. ����! �� 3�� �T)� ��2  �.

20 ��� 3�� �� �7��]4 .[ "��K4\� !� ����U� �� ��� ��7� ��
�����  ���< -��. ����! �� �� ����� -�5�� �!��2  �.5  �7��

#� #8�*� �NN�]6[����! ��� 
)6 �� ��� " ��	  ��� ��'�� -��.
���� ��7� ����! L��K. ��;�� ��� �� ^�N�5� ��]3[ . ��B6 �%S4�

(�+ �5)7 !� ��$�� 
���6 "-��. ����! ��]5 [ ;�� ����� ��9 �
���� ��, ��;�� �� ���>\� �	]9-7 "1 .[ �� ��>?. �� �7�. ��

 ��'�� "���� �	;.��2 Y��� � 3�8�� �� -��. ����! �� #��;�
 3&�� ���� Q��. �=� (�`� !� "�� -�5�� ��;��

�E���%�� � 3��> ;.��2 ��	 a��%� L��` �� � 3�� ^�N�5� �
Q!��� � �%E�� ���?. Y�;4 "-�5���� #���� ��	  b�U<� �.

#� ��� .����! �U��� � #���� "�c�< �	�02 !� d�	 ��	 -��%
�����  ����'E��� ���, �� 
��� ���� 3=7 ��� ����� ��	

#N�4�� L��=� ��S=� �� ���'. �>� #���!�� � #IID. � #��)6 
���.  

  

�'
/�� � � ��  
 ^� ���	�02 ��	�E� ��- ��� �� #*��  (�� #5�I�. Y�� (��

85 ����� ��TE��� #IID. � #��)6 3��> ;.��2 �D� ��   #T�;2 
��$E���  ���*. "��=K`�120 ��� !� ���  �&� (�� ����'E��� ��	

����  � #��)6100 ��� !� ���  Y�� � Y�� (�� ����'E��� ��	
 �����2 �%�� #IID.#����� ��	;.�  ��� ����� ���� ���� ��
�����" ���� -�D%�� #8��I. L��` ��.  ���, �	 ���� ���)� ���*.
100 ��� ��6 .���)� ��%E�� ���*. ��7� (�)%<� �� �A�   �� Q��D�

 �� �=�� #��D%�� ���)� ���*. "#��)6 ����'E��� ���,120  ��6
�� ���� ���;8� .���� ����'E��� !� ^� f�	  #IID. �� #��)6

���)� ��� �� �N%���� #	�,�  -�D%�� ��N�� �� ���!� 3=7 �	
#� ���� .���)� dg< !� h2 Q��D� ��	"  ���, �� ���)� ���*.

 #��)6114  
��� ��682  � #K5& ���32  ���, �� � #���9 ���
 #IID.96  ��6 
���54  � #K5& ���42 ��� #���9 ��� .

��� i�	 ��� -�D%�� ��	�N%���� #��S< ���$  � � f, j�� ^� !�
����� ��� �%D�� ��UNT. ^� k��.. !� ���K%�� ��  ������

moticam 480 )Canada- Richmond- motic Instruments 

Inc( !� "��� !� Y��� �	 �	  ��! �� ���,��7 ��+ ��
 n�T���T�����%��)Russia- code number: N9116734; 

model: MGC10 (7 �� ��(�%U����;� 3=  � hT6 (��$N�4����
�� �%8�, .����! �	"#���� ���� � Y�� !� ���K%�� ��  ��;8�moticam 

 ������ �� ��� 
%N� ����I. ��� !��!���� �� ���, ) ���I.1( .
Y�� k��. ����� ;�4���  ��;8�SPSS- 11.5  ����� 3U. �t-test 

38�, Y�'��.  
  
  
  
  
  
  
  

�01�� ��  
���! ��$����� ��	 ��� Q��. -��.  ����'E��� ���, �� �� �	

 (��7 �� #IID. � #��)61 3�� ���� . -��. ����! �U���
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���  �� 
� -��. ����! �� ��� ��E� ����'E��� ���, �� �� �	
���  k��%� ��+ �� #��)6 ���� ����'E��� ��	4/1  �7��

��� !� �%E�� ��7�� dB%&� ��� "��� #IID. ���, ��	  �A� !�
#N*� ����� ��S� ��� .��� �� Q��. -��. ����!  #���9 ��	

 k��%� ��+ �� #��)6 ���� ����'E���2/4  � ��� �%E�� �7��
#N*� ���, �� ��� ����� �A� !� dB%&� ���  ��� ���  

)02/0 p value =(��� ���� �� ��� "  k��%� ��+ �� #K5& ��	
5/0 ���� �A� !� �� ��� �%)� �7��#N*� � ��S� ���.  
  

 ,��)1 . -�/���
���� �0'�� 7�$9 :��;9 '   ��$< �� �� �0
�""=9 � �!�> ���!�	���  

  

��� 4'�  �
'() ����  �%%&� ����   ��	
  
p value


�  


�  

(�%U����;�  

(��$N�4����  

6/8 � 8/23  

2/10 � 6/26  

3/10 � 1/21  

0/9 � 4/22  

6/11 � 7/24  

5/10 � 1/20  

48/0  

14/0  

57/0  

#���9  


�  

(�%U����;�  

(��$N�4����  

1/8 � 4/24  

2/11 � 2/29  

0/9 � 7/19  

7/7 � 2/20  

6/12 � 1/24  

4/7 � 3/16  

02/0  

07/0  

09/0  

#K5&  


�  

(�%U����;�  

(��$N�4����  

8/8 � 6/23  

7/9 � 5/25  

7/10 � 7/21  

6/9 � 1/24  

8/10 � 2/25  

7/11 � 0/23  

76/0  

84/0  

48/0  

  
�!���� ����! ���, �	��� (�%U����;� �  ��� ��E� #���9 ��	

��� Q��. -��. ����! ��  k��%� ��+ �� #��)6 ���, �� �	
1/5 . ���, !� �%E�� �7�� ;�� (��$N�4���� �*� �� � ��� #IID

 k��%� ��+ �� ���, ��)	 ��4/3 ��� �%E�� �7�� . ���7� ��
dB%&� �� #� �7�. 
��9 �*� �� �	 �� �	  �A� !� ��� "�N���
#N*� ����� ����S� ���.  

��� (�%U����;� �*� �� ��� �� ;�� #K5& ��	  ��	
 #��)6 ���� ����'E���3/0 �%E�� -��. �7��  �� ��� "�� ����

��� �� �%E�� -��. "(��$N�4���� �*�  ���� ����'E��� ��	
 ��;�� �� � #IID.3/1 �� ���� �7�� . dB%&� ��7� ��� ��

��� (��$N�4���� � (�%U����;� ��*�� �� -��. ����!  #K5& ��	
#N*� ��S� ��� . �*� �� -��. ��;�� ���%E�� "#���� ��� ��

��� (�%U����;�  #��)6 ���� ����'E��� #���9 ��	  
)2/11 � 2/29 �7�� ( �*� �� -��. ��;�� ���%)� �

��� (��$N�4����  #IID. ���� ����'E��� #���9 ��	  
)4/7 � 3/16 �7�� (�� ����.  

567  

��� �� ��� 
� -��. ����! ��$���� "�	�02 ����'E��� ��	 
 #��)6 ���� ��8/23  #IID. ���� �� �4/22 ��� �7�� . ���

-�%� �� �� �i�� !� ����� #� ��=NE�2 p7�� ��	  �%E�� "���
3�� .#� �� �� #4��;,� LB&��. "�%,�;� -��. ����!  � �N�

#� ��S=� �� ���� 3UE�  �	�� �� L�S> � ��, ��� "�ED�
#� �	� .$��$@ �� ����! �7�. ���� !�N	 ����! 
9��< ��=. #

���� -��.]9 .[ ����'E��� �� 3�� ��� CDE�
����� 3���!� "#T�;2 ����� "�	  ��IID%� � #��)6 ��T�;2

(�)*� ��+ �� ";.��2 #)�  �!���� �� ����! 
9��< �N���.2  �.5 
�NN� ��'�� �� �7��]10 [�A<B� 
��9 L��K. "
)6 �� �  ��� ��

����! �	��� ��'�� -��. � -�%� �� �� �i�� ��  ;.��2 p7�� ��	
�%� � 3��> ��	  ��7� "3�� ��� ��=NE�2 #T�;2 �����

����]3.[  

��� 
� -��. ����! ��$���� "���E� #E	�02 ��  ��	
 #��)6 ���� �� ����'E���7/19  #IID. ���� �� �7/15 

3�� ���� 3�� �� �7��]7 .[����! ��� "��$�� �	�02 �� �	  ��
 q�.�.6/19  �1/20 3�� ��� ���N6 �7��]6 .[ �� -��. ����!

���  ��$�� �	�02 #��)6 ���� ����'E��� ��	7/24  �� �
���  #IID. ���� ����'E��� ��	5/13 �!���� �7��  ���,
��]11 [ ��� "��� Y�'�� �N��! ��� �� �� ��$�� �	�02 �� �

����!  ���� ����'E��� ���� �	6#IID. � #��)�.�. �� " q
4/19  �1/22 ��� �7��]1.[  

��� (�%U����;� �*� �� -��. ���%E�� "�� �	�02 ��  ��	
 #��)6 ���� ����'E��� #���9)2/11 � 2/29 �7�� ( �

��� (��$N�4���� �*� �� -��. ���%)�  ����'E��� #���9 ��	
 #IID. ����)4/7 � 3/16 �7��( �� ���� . �� dB%&� ���

����! �	����� Q��. �  � #��)6 ���� ����'E��� #���9 ��	
����� �%E�� Y�'�� 356 �� 3�� �T)� "#IID.  ��	

�����  �'�%� �� � #IID. ����'E��� k��. #���9 ��	
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 �	�02 a��%� �� �� ���� �=�� �%E�� L��=�Weed  ;�� ��T)	 �
���� 3����]11.[  

� �U��� �� �� -��. ��;�� ���%E�� �� #=��E� �	�02 �
 (��$N�4���� �*�)10 � 8/19 �7�� ( �*� �� -��. ���%)� �

 (�%U����;�)8/3 � 1/14 �7�� (���]3[ Q��. -��. ����! "
���, ��� �%E�� �� #���� ���� ��	 . �	�02 �� ��� dB%&�

3�� �T)�  �� �� #���� ���� ���, �� Q��. Y�'�� 356 ��
��2 �� ����� Q��. �� 3SU� "��)�� ��	�  �	�02 �� ^�N�5�

Ayad ���� ����]3 .[ -��. ����! ��$���� "��$�� �	�02 ��
 (�%U����;� �*� ��3/22  (��$N�4���� �*� �� � �7��2/25  �7��

��� 3�� ��]9 .[����! ��$���� "�� �	�02 �� �	 
� Q��. �
���  (�%U����;� �*� �� #��)6 ���� ����'E��� ��	6/26  �� �

 (��$N�4���� �*�11/21 ��� 3�� �� �7�� .#� �A<B� ���  ��
 ��� "�%E�� (�%U����;� �*� �� �� �	�02 �� -��. ����! ��$����

3�� �%)� (��$N�4���� �*� �� .
����! "�� �	�02 �� �	��� -��. � #���9 ��	  ���, ��

�A<B� 
��9 dB%&� ��� ���� �� ��� "3��� ��  ��� #K5& ��	
��S� ��+ . ��<�� �� ^@�� Y�5$N�� ��7� � ��.�� (��$N�4 r��

 ����! ���;8� #*c�� 
���6 !� 3�� �T)� ��	� #���9
����]6 [ �� ���� #��)6 ����'E��� ���, �� �� ���� �%E�� �

� �� 3SU� �=�� �%)� ���'. 3563�� #IID. ����'E��.

L��K. ���, ��� "-��. ����! ���� �� �� #��	  H5%D� ��	
 kS.�� ;�� #��%�� � ��� �� 3�� �T)� ��� Q��;, #�����

���� . ��	� #K5& ��<�� �� 
TE� #��%�� � ��� ���� (�)%<�
����! ��$���� ���E. 356 �	 ��� ��  #K5& ��	 ���� . ��<�� ��

� #��%�� "�	�4�� -��. ����! ��'�� �� �>\� #5�& 
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Comparison of convergence angles achieved in teeth prepared 
by under and postgraduate students for full veneer crowns,  

in Isfahan dental school 

Mansour Rismanchian, Raheleh Karami, Maryam Jafari 

Abstract

Introduction: Different factors can affect the retention of full veneer crowns such as clinical length 
of crown, diameter of tooth, angle of convergence, type of restoration and the cement. The aim of 
this study was assessment of the convergence angles of tooth preparations for full coverage crown 
among dentistry students. 
Methods and materials: In this observational- cross sectional study, 210 dies from prepared 
anterior and posterior teeth by under graduate and postgraduate students were randomly selected. 
In the two groups, the mesiodistal and buccolingual angles of the dies were measured with 
stereomicroscope and moticam camera and compared with each other. The results were analyzed 
by t-test via SPSS- 11.5 software. 
Results: The total average convergence angle was 23.8 �  8.6 degrees for the preparations 
performed by undergraduate students and 22.4 �  9.0 for postgraduate group. The average 
convergence angle for anterior preparations was 24.4 �  8.1 degrees in undergraduate group and 
20.2 �  7.7 degrees in postgraduate group and for posterior preparations it was 23.6 �  8.8 degrees 
in under graduate group and 24.1 �  9.6 degrees in other group. Differences in convergence angles 
of anterior preparations between two groups were significant (p value = 0.02), but for posterior 
preparations and other preparation were not statistically significant.
Conclusion: The total average convergence angle of all preparations and posterior preparations in 
two groups were the same, But it was significantly greater in anterior preparations prepared by 
undergraduate students. In any case, the findings were similar to some of previous studies. 

Key words: Angle of convergence, Retention, full crown. 
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