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       �� $1%� �%: ��	�k��%: '%89 >�%� �5�%" �� $-�

��Q"      #%�� $9	�%@� J	%� *���� $ �%� � J	%� >��� .

       >�%� '!%��� �%�8: ,��%" $9	�%@� J	%� >�� '!���

    � 	%4G� ���%�� >�%� '!��� *�� >��� _�	 � *>��	�k��:

0�"�� $� ,���� ,) >�� '!��� .$����    �%� '!%��� F��

    � C�%5 M�%9N�� �� $1�%�� '() J����� $�� �	� >����

�� >��? '��@� 0�!�� M�9N�� F�� i��� .  >�%� '!���

    J	%� >�%� '!%��� �9	�(� ��� �B >��? '��@� A�B

�� 0����Q9 *0�!�� $9	�@� :Uh $�!��	%4G� >�� '!���jh 

>���O >�� '!���Th ��0� �	 �P >�� '!���)U.(  

  $%���� *�� +��� ���� '() 0� �� $ 	?� 	? ,��	9

   �%���� � $��%./ 01� �� �� ����� >�� ,-��Problem 

list    M�%%9N�� ��7%%/���� J�!%%�? *��%%��� #�1%%3� ��

��0%% � $G�%%�!)� _N%%�� C0%%9 � $-%%"7k �0 �  �� ��-%%"7�

F��l�� � �����/ M���7L   ��0% � C��0%� ��:   �� $-%"7�

   %%�L � $%%��6 $4!%%�5 � ��� �	%%� *�O �� $%%"�  $�

$�    $��%���  � �N!%5� >��(���  ����� ��: �� 0� �	�

 0%��: ��(��)j .(        >�%� ,%) +�� �%���� �%� �%� '!%��� F%��

   ��%��� ��%� � ����� �� �� ����B 0� �	� $� >��K����

 m8!�� >�� �!"� �� #���� �� � ���� �	
� �� �B 
����

��0 � *$E"7� *0�!�� $� �	��� �8�L �� � $E"7�  >���

0����  .  

       C�%( � $��% �	� *�%� '!%��� F%�� >�%��7� �4�� ��

  �%� �0��� #KL �� A����!��� � ��� #KL >�� n���

  � >�%�? '��@� C�4�� �� M���7L F!/�? �o  �� �� I0�
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$� 0"��)U.(     '%89 J�	%�O �� ��	%� $� $?s�� F�� �� �B

$� �	��� ��0 � ���	(� �� �� ��B +��D!�� $E"7� . I0�

   �� >�%�? '��%@� A�B ��7/� C�  A� ��K� *�1G�H� F�� ��

      �%B #%�� $%� �	��� >�%� >��%(���  ����� � �����

$�   $%� �	��� '89 J�	�O *������� ����� #KL �� 0 �	�

��0 � ���	(� �� ��    +0% ��� ��	%�9 �� F��l�� � $E"7�

��D!�� ��	� ����������4� ���P + .  

 ��%%� ��UWXT Hynan  �Doblecki  $�!%%���

     $%)��� ��0% � t%G�� #�1%3� ����� �� 2�: #KL

     >��%%�O J�� �� '!%%��� F%%�� $%%)��� �� �%%: 0%% ��:

Bayesian  � +�	�  +��D!��UW #�N9    \	%��� q%��� �

0 ��� ���P $������ ��	� �� �O �� . �� J�� F��Xu   0%
��

  �!� ���%/� ���%�� �� ���	�   �� � +�	%� v%����� �%@ 

 #%�� $�N� ���0 �!�� 2� �� #��K   0%�!/��)T.(   ��%� ��

UWXw    �� ��%%� F�%%G�� >��%%�Medline  +x��Dental 

Informatics  0%" +��"� �O #���� �� � #/� ��: �� . ��

   ��0%% � >�%� F%%�( � 0%1� �%%� ��%� �O   >�0%%1!� $-%"7�

    �%-��� �%� 0 0%" �!%"� F�� ����O �� #���� �� ��!��	5 

ADA (American Dental Association)  ��� ��

UWWV  �� �: ��: ��	�9Dental Informatics    �%� 0%���

C�  2����:O �!"� 2� ��	�9 �	" +���)j.(  

 ��� ��UWXX Ralla SA   >��7%/� C�  ��� �� A�

��0 � >�� S �x��� ����� �	o�� ��  ��%: ��K� $-"7� .

��	%%4G� '!%%��� �� +��D!%%�� �%%� �%%�� �� F%%�� � '%%�N9 *$�!

#/���� �� ������� $8
� >�� #��-" �� � ��: $�  i���

 �� $-� �� �K OTy   0�%�� $%� �	5 $@���� C�/ .  >	%4G�

      >�%���� ,%z� 2%������� >�%� #�1%3� ,��" $@����

{�� *�x	8:�   1��%3 � {�%9 #����) *�!�-" >�� >�%� � 

1��3 ,z� C�  #/��>�� � �	� 2�!��� .  ��%: ��	�9 p]<�

� �� �: p/	� >	4GXX 0
�� #�� �!/�� #��)|.(  

 ��%%� ��UWW| Penny Grigg   �Chrios 

Stephens      ��	%%� �� $%%]�]<� �	!%%���� +�4%%� �� ��

�!��  C��� +0��� ����� ���  $"�	�O >��(Computer 

Assisted Learning) CAL  0%% ��� C�%%( � . F�0%%�

     �� �!%�� �� ��%�!5� �� �� $%"�	�O �!%�� A� �: M�	


��0 �   0% ��� ���%P ��-"7� .     �%: 0% �	� $ �%�: ��� �!%��

      C�� �!%�� � 0�!%"�� �% ���� �%� ��%: ��	� �� $/�: ���(�

    0�!%"�0  �% ���� �%� ��%: ��	� �� >���� $��?O �: $ ��: .

 +��D!�� ��� +��? *0 �	� $3�� +��? �� �� p�]<� �� S�
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0 ��: ��0�8P $Q���� .     �� �� �% ���� �%� ��%: 7%�  C�� +��?

   �O � 0�!%� �� ��%�O �%���7/� C�  F�� ��	�   $Q%���� +�� ��

����� =�<
 � ;��� C�( � >��� 0 ��: CN9� ��)y.(  

 �� F��!K� �� $E�   >��%��� �!%"� �� �%� ���   >�%�

$@���� A�B ��7/� C�  *����DART  (Diagnostic 

Aid Resource Tool)   }%�	� �: #��Rudin J  ��

 ���UWW| 0" $/�1� .     �%�� �� F%�� �� �	%L	� >�%� +���

 �� n�� ,��"wVV    � $%-���8: M�%9N�� +���� �� >�����

�� \	��� $/��?	����  0�%"�� $� �K O .   �%�� �� F%��  #%�8��P

   $%P��!/� ���%�� J�	�O �	o�� �� �0� 2� >��� ��Q"

0"�� $� ���� �� .       ��7%/� C�%  F%�� �� �%!/� ��%: �%� '!���

Image – base decision – tree  �%%�� �%%: #%%��

 �	" $� ~	�<� $�!��	4G� J�� �9	�(�)w.(  

 ��%%%� ��UWWy Duncon  2%%%� n ���%%%-�� �

    %%� �	� $%%� �%%: 0%% ��: �%%�K� >��7%%/� C�%%  '!%%��� #

$?0��	�  ����� ��� � 0�� ����� �� $ �0 � F�� >��

0�� ����� �� �O �� 
���� .  ��%� � ����� �� '!��� F��

�����   � 0%" ����]� ~�(� F�@@�!� �� +��? 2� >��

    +0%��: +0��%�� �%� +0��: +0���� 2� �� �: �	� F�� �(�! 

      �%� #Q%�  $ �0% � F�%� +0�%�	� �	H� � ��01� �� �4��

 C�  ����� ���� �	L� >���� IN!5� >��7/�)u.(  

 ��� ��jVVU  %�% %� $]�]<% }�	Nobugoshi 

Motohashi  ��0% � +0E� �� ��     #%KL 	%�B	� $E%"7�

0" C�( � ��7/� C�  $)��� .     ,%�  ;%P�� �� ��7%/� C�%  F��

 '!%%��� �� 0%%�0LCAD/CAM  7�G�%% O #%%KL �%%B �	%%�

#�B    ��%��� ��%� � $%@���� >��    A%����?	��� >�%�

 $)��� 0%���? .      �� �� >0%1� �%� M�%9N�� '!%��� F%��

#�B     ,%]!�� �% ���� �%� � �!/�? >�7�G FE�� A�B �� ��

0�� ����� ����B �� >01� �� >��	@� �� 0�B $�)X .(  

 ��� ��UTXV  '!��� $���  � F�0�� *$���!G��

$%%"�	�O $%%@���� 2%%�:computer interactive 

thinking assisting  0%% ��: $%%)��� �� .� �� �%%8)�

� �: '!��� $����: ��7�� $������ �   C�%( � $%��(� M�	


*0"wV 0 0" ����1� 	��� n�� �� +0��: �1L��� ����� . ��

����!�� �� 2� ~�!: �� �	L	� >�����1� pQ�  ;L�� >��

�� ��! �	��� ����� ��	� �� >���     �� �%: 0%�!/�? �%o 

� +0 ��� � ��	�9gold standard   #%��K  �� 0���? #Q�

    �%� >� �% ���� >�%� ����� ����]� ��gold standard 

 ��  � +0" �Q��<� '!��� $����: ��7��UVV 0
��  ���	�

 �����gold standard �	�)W.(  

 ��� ��UTX|  $@���� 2�: '!��� 2� >7�79

Decision Support system      ��%�� '%() $��% �	� �%�

��: $)��� �� M�9N�� .�� �   %� �%: �%1G�H� F� �  M�	%


 *0%%" C�%%( � $%%��(�wU  n%%�� �%%� +0%%��: �%%1L��� ��%%���

     �%@�!� }%�	� ��0% � � ��%�� >�� >����� �����

��0 � *�����      �%5O ��%� >	(%� �� � $�	%�9 A"7�

2� 0 0" ����1� � ���� ��0� ��� 2� � � ���� �� ��� .  �%(�! 

� 2� �� �  �%� �7(� �	�gold standard )   S%8�� 
%!:

�%%� >��%%��� (0%%" �%%���]� .�7%%�� }%%�	� �%% ���� $����%%: �

 ����� �@�!�UVV ��0 � *0
��  $�	�9 2"7�uj 

 �5O ��� >	(� �� � 0
��XU �	� 0
��)UV.(  

  

  

 ����� �	�  

   C�%  $%)��� >��� $8�8<� $D�
	� �1G�H� F�� ��

 �� +��D!�� �� $�!��	4G� J�� �� >��? '��@� A�B ��7/�

M��R	8/ $]H�� >0�� �]Q� J�� +��D!�� 0" .  

��%!%� �0%�%�� C�%?s%� $% � >�% $ �	�!�� � $ �0

>��(���   >�� iNBj �  iNBT  S �/� 
!B i�����

 F�	  $� �	���)UU( ����� � )Uj(  ��y  i��� �� �8)��

0 0" #Q� #�/��� � F��B� >0�� �]Q� . �� �� $?s�� F��

 �� 0" +0 �(�? ����� >��� $@���� +0 ��� A� 
G�P

 � �1G�H� >�� 
G�P �� +0�O #�� �� M�9N�� �B >�	�

?%/��%� $%� >�% �%B�	%� � S%D%G�% �� ��	� $� �� C��?	

,<� ��B ���� +0" F��1� >�� .	4G� Sk� >�� '!��

 �� #�	G�� 
���� �� �����T $��0P *$]/� $��./ F8� h 

$ �0 � �8)�� i����� � >�	�9 � $D85 ) *}8!�� *>��"

$���� (0���? $)��� . �0" ���� �� S�Problem 
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List   ����� �� +0�O #�� ��A�8B ��  #��P �� �� ���B

>��(��� *  $ �0 � F� �� �L	� �� �O >��� 
���� ,) +��

�	" $� ���� �<D
 �� ����� . ���B ���� �B �( O ��

 ��K� ��B � +0�l�� �� $�!��	4G� ��� �� ���  >�� >��(��� 

,E�� #��G ��  �� 
���� ����� ��� ����� #��K  �� �

 $"	� '�R ���  ���	� ���B ���� �� *���� $� ,E��

0" .!�B �� S� +0" $)��� >�� '!��	4G� 0���� � ��

$� �	��� S �/� 
!B i�����  gold standard   C� 

 >��? '��@� A�B '!��� ��	�9 #<� �O �� \	��� ��7/�

 >��7/� C�  ��� �� r��0(� � 0" �!"	  ��	�k��B ���� ��

 �8)�� �� �8)�� +0" $)��� >��	4G� �� +0" �!"	 

0 0" ��!�B .01� �� � 	�  '() >��� ���  ��	� ����� ��

 ��� �	��/ �� �L	� �� ��7/� C�  $�O��B $������wU  �� �D 

0�O #��        .� � ����/�� 	
��	�

� � � ����

�
�/�
���/��

�/��� � 61  

Ww/U  =z  #P� �� ������� 
��3Wy  0
��d =0
��  

p  =#Q�   
wU  >���� �����>��(���   >�� iNBj �   iN%B

T   }�	�T   0%�!/�? ���P ����1� ��	� $� �	��� �@�!�

 �� O >��� �Problem List   A� *
���� ����� ��� �

    �%�K� ��7%/� C�%  ��0� ��� A� � ��7/� C�  �� +��D!�� �� ���

0" .  +��D!%�� ��� �	��/ �� 7�  '!��� $�O��B $���� >���

0" .  

 DEE* �%�% G�HIJ K�L/ ��� 
�18� %��MJ��9�� 4�� 
� �%�N��� �� GOH�� P�1J ��,  

 %��MJ
�18� Q!  

                                              

  �� 
����  

Uh   � ���%�� �� >��? '��@� A�B ��7/� C�  A� ��K�

 >�� ,E�� �����>��(���    >�%�  iN%Bj �   iN%BT  

   '%%89 J�	%%�O � ����%%��� ��%%��� �	%%o�� �%%� $%%� �	���

    $E%"7� ��0% � ���	(%� �� �� $� �	���jh   $��%���� ��

   }%�	� +0%" ����� =�<
 >�� ����� *��7/� C�  $�O��B

   ��7%/� C�%  �� +��D!�� ��0� ��� �@�!�wU   ��	%�)UVV 

0
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Abstract 

Background and Objective: Diagnosis and treatment planning are the basic principles in 

orthodontics. Large volume of data for evaluation of patient's problem in three dimensional 

space, difficulty in preparation of problem list and dentist mental fatigue are factors which can 

bring obstacles for correct diagnosis in orthodontic malocclusions. Use of decision supporting 

system software can help early assessment and prevention of complications that need more 

expensive treatments. The aim of this study was preparation and evaluation of a decision 

support system with ability for processing information for diagnosis and treatment planning in 

orthodontic malocclusions؛. Such a system can also be used as an educational tool for dental 

students.  

Subject and Methods: In order to design this software, in this descriptive and analytic study, 

we used an algorithmic method which was based on flow chart system. Reference books were 

used for preparation of gold standards. The efficacy of the software was assessed by 3 

orthodontists. Descriptive statistics were used for determination of sample size and software 

efficiency.  

Results:  With the aid of the software, the first and second orthodontists came to correct 

diagnosis in 100% and the third in 98% of cases.  

Conclusions: Since most of errors in diagnosis are due to inadequate attention to details, 

decision support systems with large data storage capability and reminding details can be 

reliable tools to help user reach the correct diagnosis and treatment plan.  However, it is 

important that the efficiency of these systems have very close correlation with user's 

knowledge of orthodontics.  
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