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Statement of Problem: Various methods have already been suggested to measure the working length in root 
canal therapy among which the use of paper point, tactile sense, radiography and electronic apex finder 
instruments can be named. Investigations on EAL (Electronic Apex Locator) indicate that these instruments 
can reduce the number of required radiography to a great extent. Moreover, in special cases such as patients 
with high risk reflex, pregnant women, the mental disabled and handicapped and also in cases with special 
anatomical structures these instruments are proper substitutes for radiography.
Purpose: The aim of this study was to compare the accuracy of an Iranian made apex finder instrument with 
Neosono Ultima EZ and radiography.
Materials and Methods: This study was conducted on 51 mandibular molars, devoid of calcification, internal 
and external resorption, severe root curve or fracture, which were extracted due to periodontal disease or 
severe caries. All the specimens were washed in 2.5% hypochlorite sodium and washing with water, kept in 
10% formalin solution, under room temperature.
Results: The accuracy of the Iranian instrument was measured (81.8%) similar to that of radiography 
(81.2%). But the accuracy of Neosono Wtima EZ was (92.9%) which was higher than the two other methods.
Conclusion: No statistically significant difference was found between Neosono Ultima EZ instrument and 
two other groups, using SPSS 10 statistical soft ware.

Key words: Apex locator; Working length determination; EALS; Ultima EZ

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 16; No.4; 2004)

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

*+, �+-�'�$+. !�%/�0$�� ' �1������ 2��� 3�45 2!67�� 8'�9� � ���:$���� ���& ;�� .=�>� ?�#.�@� A����& , ��"���
 !�%/�0$��EAL (Electronic Apex Locator)�� �1������ ��#) ���)�C5D� E"�F �5 �) � ���� 
���� !�" =�G !�/ !

HIJ 
���-" 2����" 
��� 2���& K�%) *+�1� !�� 
���-" �(��� L�M N��& �� ��0$�� O� O-(P�/ Q�/� R/�� �� ' �(/S �����
L�M �+-��)��� !�%���$M�� ��	' ���� �� T-� ' 
�)�� ,�� �1������ !�" ����(� O�T0��	�&�" .

#	$:*+, ��0$�� K�� U� �F� �4��I� V�/ �" �W�5 �#.�@�  �" EM� �M�� =�� E4� ;��Neosono Ultima EZ

(Amadent, USA)�& =�>� �1������ '  .
��%�� &'%:��" �%����� ����" K�� � �� �#.�@� O� �� ,XYO-��, U1 �.�� 
���  !�%-��-��, �� ��$�����, !���-" E�G� �" �� 

Archive of SID

www.SID.ir



�*+���,�'-� .��'/ � ��,0� 1�*2 ���3�� ��,043�'3�  ,�3��
�          "��-6 )                
��89 , 
�#,: , ;�	<=>?(

�Z

���& , =�G N��& �	' ' ����" ��& ��-��)
� �0$4+& �� ���� ���& ���-�M 2�	��M ' ��M� E-� ) 2
�-��+-:-4�� ��	' =�J (
����" ,���& ;�9$� .������]-/ ��� � �� �%���� ^���X/� % �� ;� �" ��$4& � *, ' ���& ��� ��$4& O-.���1 ��� �Ya % �� '

���& !��%0� b�) ?��5 .
���(�$: ���� ��0$�� �F� )c/cY (% �1������ ���#�)�/cY ( % ��0$�� �F� �� Q�& Ed�5Neosono Ultima EZ) e/e� (% '� �

��" �)G�" �0�� f'� .
�)��*��+:��� A"�@) 
���� � ���:$� �" ���	 '� g���) �" �/ !�(#� VD$M ��0$�� O-" !��Neosono Ultima EZ �'�� '� �" 

 �&�� ��	' �0��)aX/aP> .(

,-�'	�.�:*+, Q������ ��� O--#) Q;��EALs QUlima EZ

���,�'-� .��'/ � ��,0� 1�*2 ���3�� ��,043�'3� �*+ , "��-6 �3��
�) 
��89 , 
�#,: , ;�	8AB? (

 ��	/�
��� h.�, � �i�:5 =�>� 
��� ' �(-� 2j�J N��) 


����-� . E��J k�#� �� 
��� h.�, �$�J �/ �" ��
��-� ��F T����-" ' l� � , �� �"�%$. !�%9��, � �:-�

�� ��>� h.�,���� .h.�, !�%����-" =��) m�(� , O-�/
�� �"�%$. !�%9��, O� f�$4� ?��d �� �� �(&�"

� ����� � j��M �" �%9��,��� ,!�, �-5�� !�%����-" ��+-,
�� ��>���& .

���� !�%����� =��) �� �-.' V�/ ��� ��� �" , !��J
�$�� � ���� ����� O$M��
n �) �� 
� �� ��	�� !�/

!�, j�4� !�����" ' ^-��) 
�+� ^$4-� N��) ��+-,
��� ^/�1 �(��.
�$�� O�
n-����'�+-� K�� � �()���J �/^4�/ , !���I"

O-o)'�, 2�.� ���E+& �--p) !�/!�$��" �$1�� �%�� =��� ' �/
)�2Y.(

�$�� V65 !�"
n���� ����� ^$4-� �� ��	�� !�/ ,

���� E5�� q- d =�>� ,�� !�'�W . E5�� O�
E+& ' !��4��, � �()���J ' ���� ����� ^$4-� E��� �/�

" 
� E��� 
���� =�� ' �%� *]� 2H��(� ������, U� �
r-/ �� !� � �" !�#" �� ' S�:� E"�F�-7 2^+ � ����

 �&�" �$&�� ��	' �$��)Z .(

!��4��, E5�� =�>� !�" , ����� A-F� ��� �� =�G
���� s9�� .
���� ^$M �@I� q- d O--#) , � �+�

�� ;�4 � ���� 
���� E5�� O��$�%� 
T-� �� ' ����
 �4+& ' �-I1����� ���� RI� 
� .����� �" ����� !���

�#F' ��� � �)�(�" �� �$/�)�� ��� , ���/ �" � �)D+��
�&� �/�M .��� T-�) ����� =��) ��)�� ��� �� �� ' ��&
�(�" ��� , �" ��((��, ��� 
�& �� ' ��+-, �0() H��9) �"


�9$� EM� ,�& ^-/�M �	�� .
 ���)��� �" �	�) �" �-5�� ' ���� *+, !n�.�$4-/ '

!�,��+-, ,��� E ����� 
���� ^$M �� ,t() �@I� O��)
 �" ��+-, �0() �@"� �%() �� Q��" �/�M �.�+-, �0() �� �����
 �" ��4� T-� O���1 !�-���F E � �+�" �� �-p$� O���1

 �� �-p$� *+,)u( �" �1������ *+, �� �>-$� �� Q
�(J��-� ��F ���:$� ���� s-9�) ��-#� 
 , �J�� gF' ��

!�, !�%$1�" �" !v�#) �� �$1�� ?��d ��+-,)X .(

�II � � !��-4" , ��d ��+-, O���1 V� � ��'�1

 ����" � U-��)��� *+, �) O���1 
�-� ��d�1 N��$� '
����� Q��Kuttler��M ����" �� T-�  , b��@� =�J O� '

 w�$9� !�%/'�� �� � U-��)��� *+, �) O���1 ��d�1
 ��� ���� � ' �� 
��� �"�9" �(�)�.(

*+, �) O���1 ��d�1 ' b��@� =�J O$1�� �C� �� �" ,

Archive of SID

www.SID.ir



������ �	
�� ���	� ��� ��Neosono Ultima EZ���� ���	� �� � ���������
 � �� �������               ..."�
��#$ � "�%���& '#(� ��)�

�u

�� O--#) ����� ��� ' 
���� ^$M E ����� . !�%&'�
��& ��� w�$9� ,�� � ����� ��� O-�9) !�" '� �" 
�)
�� ^-4I) �$���:

YyE��& ����F !�%&'�  :!67�� O� f'� , 3�45
�1������ ' ���

�yE��& ���	 !�%&'�  : �+-�'�$+. !�%/�0$��
O--#) *+, �-#F�� ��((�(EALs) ,Radiovisiography 2

Xeroradiography ' Digital Image Proccessing

���&�") u( ' �1������ � ���:$� �W�5 ��5 �� QEALs

j'���� !�$�-"  .���� ���"�� !���� ?�#.�@� ��� !�-�
�� ��& =�>� 
������ !�%&'� �" ����� .

���� �W�5 �#.�@� �� ��0$�� U� ��-�' �" !�-�
*+, =�� E4� � ���	 ;��)Frequency type ( z�-M ��

�� ��& �$M�� ' �5�� ���� EM� �� , 
T-� ' �& =�>�
0$�� �" 
� �F� ��Neosono Ultima EZ �� �1������ ' 

 �/�0������ N��&(In-vitro)����� �4��I�  .

��%�� &'%
��" �%����� ����" K�� � �� �#.�@� O� �� ,����!�%

 �� ��$�����, !���-" E�G� �" �� O-��, U1 �.��
���& !�%-��-��, , =�G N��& �	' ' ����" ��& ��-��

):-4�� ��	' =�J ���-�M 2�	��M ' ��M� E-� ) 2
�-��+-

� �0$4+& �� ���� ���& (����" ,���& ;�9$� . �� �%����

������]-/ ��� � ^���X/� % � *, ' ���& ��� ��$4&
 O-.���1 ��� � �� ;� �" ��$4&Ya % b�) ?��5 �� '

���& !��%0� .
�$&6� ?�#.�@� {��$� �" �	�) �" ' , ����� ^>5YX�

�� ��#) 3�� O� �" ' �& ���� � ���YXu ���:$� �" ����� 
 �XY ��F ����" ���� �#.�@� O� �� O-��, U1 �� 
��� 

 �1��)c2|.(
^-��) �� ���-��, =��) �$" ' �& �$&��" j�) ���F !�/

 U� ��>� !�" O�W �� Q����� �-%) ���$�� ��:5 *]�
 2��+) E"�F ' �"�} ����� g	�� N��) �%���� ����� q@�

 lG N��) ����� �/ !�" 
� � *, ' ����� q@4� U4��
��DJ �"�} sM�& U� OM���& !�6� .

 ?��d �" �$" �� R����� N- �Sol A"�@� �� ��" 
 !��%(�-, ����1Nahmias ' Aurielo ��� ����1 �" ' 

 �& �-%))e:(
Y  %H-��) �" ?�:41 O-.���1 ��� � ' ��� ��� :

Nacl :e=�� NaHPO4.7H2O :uZ/Y=�� 
KH2PO4 :Yc/a=�� H2O :Y�$-. 

��, !�%1�i �� b�1 H-��) O$9�� �" ��F ' O��$�
 ?�� �" EF�5 ��P9� �� 
����J��  , ?��d �" N- �

 V�i �� !'� �%���� ���� �" �M��� *]� Q��� �� �n
 N- � �� �C� ���� !�%���� ' ����� ��>� Q���& ��� ��F

 �) �%���� �� !� � �"CEJ '�1 N- � 
'�� �($1� .
*+, ��0$�� ���� ��I� ���� � ���, �" ���� ;��
�� ��� *��]� �5�� ��1 �$4��-� ���& N��) ' �(�

 ��0��� �+&T]���� ��+��� ��-$M �� ' �������
=��J�� �$1�� ��F 
�%) �+&T, .

���" !�"��0$�� O� �F� 
T-� � , �%����
����& ' ���& ��� ��F N- � �� �"�� �" *]� ' !�6�

Probe Holder ����� ���� �" H��($� E��1 �" ��0$�� 
 ' �& E~$�Lipclip ��4F 
'�� �� ����� �" ��0$�� 

��" ��& ���" '�1 V�i ���%$� , E��1 *]� Q����� Ed'
 �" E~$�Probe Holder
'��  V�� �" ' �1�� ��F ����� 

 Q�/� 
��� � *+, ��0$�� �� ����� �) �& ���/ *+,�
 *]�Rubber Stop A"�@) g	�� �@I� �) E��1 �" 8�"�� 

R� NM U�� �" ���%� �� Q�& ��� , ��������
��������� ��} ' !�-� .

 ��0$�� �F� 
T-� ����" !�"
Neosono Ultima EZ (Amadent, USA) ��C(� �" '

Archive of SID

www.SID.ir



�*+���,�'-� .��'/ � ��,0� 1�*2 ���3�� ��,043�'3�  ,�3��
�          "��-6 )                
��89 , 
�#,: , ;�	<=>?(

�X

��M�� E��J V65�� , �-�� ' ��& ��� �--p) �%���� ����&
����& E���) E5�� �-I" Q����� ��} ' �&���� �.'�	 �� �/

����=�>� ���� ��0$�� �(���/ !�-��&  .
�1������ U�� �" ������ ��� O--#) !�" , � *,

�%���� ����& ��>� �--p) ,���� 
'�� E��1� ' �& ��� ��F �/
����� �-%) �1������ .='T. ?��d �� ,���� ��� �--p) �/

���� 
���� s~9$� U� N��) ���%� �� �) �& , 
'�"
���F ���� ���" !�%.�� � KD� , f'� �"Ingle ��� 

���� *]� Q��& �-�m) �%.���� T-� ��5�� O� � Ed�5 !�/
���& ��} .

' ��� O--#) !�" 
��� �/ �#F) g	�� �@I� ��d�1
���� !�%$� ���� �) �	�)( , �@F �" H��($� E��1 U� �$"

 ��� � �)�(�" �.�� �" ��-�' *]� ' ;�9$� ���� �����
 �.�5 O� �� Q�& ��� ��F ����� 
'�� ���� ����� �#F'

�� ���J ��+-, ���� � E��1 �� �$5� �" ��-�' l�� ' ���
�� ����� ���� ��& .

*+, �-5�� �� E��1 ��'� � *, , �" ����� EM� E��1
�� ��-�� 
'�-" ���� ��� �" ��-�' �� �� ���	 �) Q�&

�� ��F l�� �" l�� ?��d �" ��+-, ���� �" A-F��1�� .
��S U�� �" ' ��� ��� �� b��@� O� �-�m) O-" *]� Q�&

Stop �@I� !'� �" E��1 �" 8�"��  A�@(� ����� �/ g	��
���� �" ����� �#F' ��� H-)�) O� �" ' ����� E��1 !�-�

 ���� � *]� Q�&X/a �4� ��� � �$�-�-�  ��� ' �&
��� ���" ������ .
g�	 f'����� ' ��/��� �� � ?�JD� !�'� !�-�

��" .����� ��/ ��� �$"*+, ��0$�� N��) �/ ' ���� ;��
) *]� ��0$�� N��Neosono Ultima EZ����  !�-�

 �I-I5 ��� ���%� �� ' �1������ ��� =�� ��5�� �� Q�&
��S ��� ^-I$4� ��/��� �� � �%�������� O-" ��} ' !�-�

�& .��M�� E��J V65 !�"��5�� �/ �� �� , �%���� ����&
�& ��� �--p) .���� �F� ���� ����) �� !�-� �5 ��Y/a
��" �$�-�-�.

��d�5 ?�JD� ,�F� O--#) � *, , 
���� � ���:$� �"
���	'� g���) ����� E-� ) !

���(�$
*+, ��0$�� �F� 
T-� ����"EM� �M�� ;�� ,

 A-F� b��@� �0�����Y ����� )�/Ze (% �" Q��" *+, �"
 !�@M f��6,X/a±�$�-�-�  , ���F E"�F ���� ��#)Y��

 �����)c/cY  (% ���F E"�F�-7 ���� '�c ����� )Y/Yc (%
��" .

 ��0$�� �F� 
T-� ����"Neosono Ultima EZ

 A-F� b��@� �0����XX ����� )|/ZX (% �" Q��" *+, �"
 !�@M f��6,X/a± ���F E"�F ���� ��#) �$�-�-� YuZ

 �����)e/e� (%F�-7 ���� ' ���F E"�YY ����� )Y/| (%��" .
 b��@� �0���� �1������ �F� 
T-� ����"Xe ����� 

)Z/Zc (% !�@M f��6, �" Q��" �#F' ���� �"X/a± �$�-�-� 
 �" ���F E"�F ���� ��#)Y�X ����� )�/cY (% ���� '

 ���F E"�F�-7�e ����� )c/Yc (% ��") �'�	Y ' � .(

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

X/�+ �+ X/Y+ Y+  X/a+ a X/ay Yy  X/Yy �y  X/�y �� %&'(�)*+�',�-� 
Y a � Y� Xu Xe Y� u � a a �.�/ )*+�� �0����/��

a a � c |Z XX YX Y a a a UltimaEZ���.�/ )*+

a a Z Z u� �Y �Z Yu Z u Y EAL�$�������.�/ )*+

Archive of SID

www.SID.ir



������ �	
�� ���	� ��� ��Neosono Ultima EZ���� ���	� �� � ���������
 � �� �������               ..."�
��#$ � "�%���& '#(� ��)�

��

 ���	1�����$� ������� �.�/ )*+ �� �� ! "#�� 2��

X/�+ �+ X/Y+ Y+ X/a+ a X/ay Yy X/Yy �y X/�y �� %&'(�)*+�',�-� 
�u/a a ce/Z Zc/Ya a�/ZX ZY/Zc |e/| Xe/� �e/Y a a �.�/ )*+�� �0����/��

a a �e/Y Ye/X u/u| |Y/ZX |u/e �u/a a a a UltimaEZ��*+�.�/ )

a a eu/Y eu/Y �|/�| �Y/Ze eZ/Yu ae/e eu/Y Xe/� �u/a EAL�$�������.�/ )*+

�0�� ' 1�� *��+
���� 
���� �� E��4� O��$�%� � �+� , 
��" �'� �

 ���� ����� ^$4-� 
'�� !��1 �" 
���� E5�� ����)
�� O--#) �F� �" ���" 
���� ^$M E � ��C(� O��" Q�&�"

�) ��&E+& ' !��4��, O�W  �" ���� ����� ����) �/�
!�, j�4���+-, ,���d���� ��' ! . w�$9� !�%&'�

!67�� O� � �()���J ����� ��� O--#) , 2��� 3�45
O--#) �+-�'�$+. !�%/�0$�� 2�1������ ' *+, ��((�

���	 !�%&'� �(��� �)RVG ' Xeroradiography .
 ��" O-.'Sunada��  ��� Ye�� !��o) 3�� �" 

Suzuki V�-. �+��$+. ��'�I� 
��" 
�4+� �" �(�� 
 ��$�����,���� U� w�$9� ��1 ��, O-.' �M�� �" =�F 
��0$�� K�� !�/EAL ���� ) K�� �� �' E4�Resistance( Q

 O� {��$� !'� �" h.�, N��& ' ����� EM� �"��� �-}m) ��
�%/�0$�� ,� ��+& U��� ;�4  E4� E-.� O-�/ �" Q�&

 !�/�i ��'�I� �� *��]� !�(�� �" �%/�0$�� O� ='�
 �& �$M�� ' �5�� )K��Impedance( . � E4� O� ��

E��1A��J !�/!�(" O� E+�� �� Q�& ���:$� ��&
��� E-.� O-�/ �" �� �� E��1 ���� �@F �%/�0$�� �� 
�)

����� ��/�:$� �%�� � �/ � *, �� O� O�W Q��� ��
�� H-�� A��J 
�-�T-���$� �" � *+, �-#F�� ' �(-"

�� 
��� �@M �/�)Ya .(
 !�%/�0$�� �� =�� E4� ?D+�� O� �" ���7 !�"

K��Frequency O-" *��]� VD$M 3�� �" �� 
�� E�J *����1 U� �� �/�'�$+.�((� , �-.�) ' �5��

���& .

" !�" fD) �%/�0$�� O� �F� ' ����� ' ���%
 �%/�0$�� O� !n�.�(+) �� !��	' �" ' ��� ��� 
�(P�/

��� ���	 !�%����� �� T-� 
�(� ^/ �%/�0$�� O� ' �&�"
�� ��F !���� 
�~~9$� ���:$� ���� �������-� , ��

 �%	 �� fD) ' �%/�0$�� O� �F� ����" !�" ?�#.�@�
' ����� ���%"����� �1�#� ' �%�� �F�  
�(P�/ ���	 !�/

 ��� ���)YZ2Y�2YY( K�� U� �F� �W�5 �#.�@� �� QEAL

EM� �M�� =�� E4� , N��& ��In-vitro ����" ���� 
 U� �" 
� {��$� ' �1�� ��FEAL �����$� 

(Neosono Ultima EZ) �1������ ' =�� E4� � 
�& �4��I� .
 ��'��EALs�� ��  !�" �1������ � ���:$� �� !��

�&�" ��&� *+, �-#F�� O--#) , �-C� Q��� !���� ��"���
 2���� 3�F E�� *+, �'�>� U-��)��� !�%���$M�� ���5
 O� � ���:$� O-(P�/ QG�" U1 3�(-� ' �	��M E��� NM
 K�%) *+�1� !�� 
���-" ' !����" 
��� �� �%/�0$��

���-" ' ���&HIJ 
�(/S ����� , ����� �1������ �" ��4�
��� !�)G�" ��-4" .


�II � � !��-4" , ' �1������ � Ed�5 !�%.��
EALs �� �� ���-�� �>-$� O� �" ' ����� �4��I� ^/ �" � 

���� �$�-" ,�(#� VD$M ���� ��	' f'� '� O� O-" !��
)YX2Yu (@� O� ��d V�/ gF' �� ' �1�#� �� �#� �#.�

�}�� �/�0$�� ,�� �$�� �(�T/ ' G�" ����� �"�&�" . �$&6�
��0$�� O� ��-�' �" ����� ��� O--#) � ,�� ���� �� 
�)

���� ���:$� �%�� � ��� :
y �-#F�� O--#) Perforation w� �� ���� �.��$5 

Archive of SID

www.SID.ir



�*+���,�'-� .��'/ � ��,0� 1�*2 ���3�� ��,043�'3�  ,�3��
�          "��-6 )                
��89 , 
�#,: , ;�	<=>?(

�|

 h.�, b�)
y����� ��	' ����"  �1�W !�/)Y�.(
y-#)  ���� �I1 �0$4+& NM �-#F�� O-)Y|.(
y �� ���%���� �� ���%$� �-:-4�� �� �-#F�� O--#) 

 
���� � )Apexification �$1�� ��F  ��)Y|.(
y ���� !�%$� !T�1 ������, O$1�� ��F E � O--#) 

 �&�" ��-� ��+-, �5�	 � *, ��>� 
���� �" �� !���� ��
)Y| .(

 �W�5 �#.�@�� �" �4��I� � ?�#.�@�Nahmias ' 
Aurelio 2Fouad ' Keith 2Fouad ' Rivera 2Russel ' 
Czrew ' Pratten) �Y2�a2Ye2Yc2e ( �F� U� �/ ��

 !�%/�0$��EAL ����" �"��� z�$�4� f'� �" � 
������ 
������ ,�$M�� ��0$�� U� !'� �" ����" ���� EM� ��&

���� ^>5 �" ��" O-.' !�" '� =�>� b�1 
�II � � �$�-" !
����� Ed�5 {��$� 
��/ ' �&.

 !'� �" 
������ E��J �} �� � ���"�� !���� ?�I-I )
 ��& =�>� ;�� *+, �+-�'�$+. !�%/�0$�� K�� �F�

E4� �� ' �� �-}m) � 
�+� �5 �) ��& �#� ���	 !�/
 O� Q��& �$��� ��0$�� �F� !'� �" w�$9� E��J E��J

� �()���J : ��	' 2����� �� ���� ?GD$M ' ?�#��� ���5
����� ' �J�1 !�/PerforationsE4� �5�� �� �$�. Q !�/
���	�) ,�� ���" E��J O� ?�} V65 �" �#� . �#.�@� ��
�W�5 , ��0$�� ��� �>-$� �" ��" O+�� �� � ���/�-p$� =��)

�(&�" �}�� ,�-:-4�� �-C�
��" 2*+, 
��"��" 2����� 
 ' ���� ���& ���-�M ... ����" ��� Q������� V65

���� �#.�@� O� V�/ 'T	 E��J O� �-}m) �0��0� .
 
��� �%/�0$�� O� � ���:$� �� �>��$� �" �	�) �"

���/� ,��� ���� �+-�'�$+. !�%/�0$�� �� ��� �J� 
�)
O--#)*+, �-#F�� ��((� ,���) �1������ O�T0��	 �(�
���& ,�� �� ��0$�� U� ��	' �� ���� 
�JS 
�)EAL �" 

 �) �� �-:� ��-4" ���� 
���� �� �+�� ��-�' U� 
�(J
�1������ ��#) R/�� O�W �F� ' �J�� R�T1 ' �/

��� , 
��� �� �(/S ����� HIJ 
���-" �-C� L�M ���� ��
1� �� !��1 �� ' ����" �� �� ' ���� !���& K�%) *+�
!'� E-.� �" �� !������'�~) ����$1 ^/ , �-4:) 
�+�
���� ��	' �1������ ,��" ��%" 
� � .�$1�� �#.�@� !�/

�W�5 ,�� EM� �M�� ��0$�� � �� �� 
��� �� 
�)
 T-� �(�T/ �C� � �� 
� O�W Q���� ���:$� ���� !�%�����

�1�d�� ���	&�� .
 �5 �� 
�(P�/ b�1 ��0$�� �� �&� �	�) ���" �$�.

�� R����� �M�" =�>� ' �F� R�T1 �" �� �-� ' �&�"
=�G ?�5Dd , �� 
� O�W Q�/� ��� � !�$%" {��$�

��� ?�#.�@� �� ��� �J� 
�)In-vitro ?�#.�@� �" 
In-vivo%(�-, E-.� O-�/ �" Q��� A"�@) E��� ��� �"  ��

�� N��& �� ���	 ��0$�� O� ��&In-vivo ���� T-� 
��-� ��F �"���� ' ����".

2���� :
1- Walton RE, Torabinejad M. Principles and Practice of Endodontics. 3rd ed. USA: Saunders; 2002. 

2- MC Donald NJ. The electronic determination of working length. Dent Clin North Am 1992 Apr; 36(2): 293-307.

3- Schilder H. Filling Root canals in three dimensions. Dent Clin North Am 1967 Nov; 723.

4- Griffoths BM. Comparison of three thechniqus for assessing endodontic working length. Int Endod J 1992 Nov; 25
(6): 279.

Xy�W�F ��5 2!���) ��(/� ��$�(�� � 2
�-"�W Q . �� ��+-, O���1 �-#F�� ����"�O-��, ' G�" U1 ���F 
���  .
���, ? ����& ����Xc . ��+���
=��J �+&T]���� 
�%) �+&T,YZ�|.

6- Kuttler Y. Microscopic investigation of root apexes. J Am Dent Assoc 1955 May; 50(5): 544-52.

|yO-45 �� � 2�1�+� ) ��(/� ��$�(����-� 2�F��d Q .���� �F� �� E��1 *(	 �-}m) ����"O--#) �+-�'�$+. ��0$�� K�� '� !�-� �� *+, �-#F�� ��((�

Archive of SID

www.SID.ir



������ �	
�� ���	� ��� ��Neosono Ultima EZ���� ���	� �� � ���������
 � �� �������               ..."�
��#$ � "�%���& '#(� ��)�

�c

 N��&In-vitro .
���, ����Z|Xc .�+&T]���� ��+��� .=��J ��0��� ��� 
�%) �+&T,YZ||.

cy2�1�+� O-45 �� � ) ��(/� ��$�(f���%� 2��&�/ ��-CJ Q .O--#) �+-�'�$+. ��0$�� K�� U� �F� ����" N��& �� =�� E4� � *+, �-#F�� ��((�
In-vivo .
���, ����Ze�� .=��J ��0��� �+&T]���� ��+��� 
�%) �+&T,YZca.

9- Nahmias Y, Aurelio YA. An invitro model for evaluation of electronic root canal measurment. J Endod 1987; 5: 209-
14.

10- Keller ME, Brown CE. Aclinical evaluation of the endocator an electronic apex locator. J Endod 1991 June; 17 (6): 
271-74.

11- Elayoute A, Weiger R. The ability of root ZX apex locator to reduce the frequency of overestimated radiographic 
working lengths. J Endod 2002 Feb; 28(2); 116-9  

12- Pommer O, Stamn O. Influence of the canal contents an the electrical assisted determination of the length of root 
canals. J Endod 2002 Feb; 28 (2): 83-5. 

13- Kauf man AY, Keila S. Accuracy of a new apex locator an in-vitro study. Int Endod 2002 Feb; 35(2 ): 186-92.

14- Pratlen DH, McDonald NJ. Comparision of radiographic and electronic working length. J Endod 1996 Apr; 22 (4): 
173-76.

15- Mayda DL, Stamn O. In-vivo measurement accuracy in vital and necrotic canal with Endex Apex Locator. J Endod 
1993 Nov; 19 (11): 545-49. 

16- Cash PW. Electronic measurment of rootcanals. Dent Survey 1972 Dec; 19-25.

Y|yO-45 �� � 2�1�+� Q��5 2!��� �W�F  . !�%/�0$�� ����"O--#) �+-�'�$+.
� ����� '� �+-(-�� �"���� ' *+, �-#F�� ��((� .
���, ? ����& ����
Y|c .=��J ��0��� �+&T]���� ��+��� ��� 
�%) �+&T,|Zy|� .

18- Fouad AF, Keith V. An in-vitro comparison of five root canal length measuring devices. J Endod 1989 Dec; 15(12): 
573-77.

19- Fouad AF, Rivera EM. Accuracy of the index variation in canal irrigants and foramen size. J Endod 1990 Feb; 19
(2): 63-67.

20- Russell Y, Czrew C. An in-vitro test of a simplified model to demonstrate the operation of electronic root canal 
measuring devices. J Endod 1994 Dec; 20 ( 12): 605-6. 

21- Pratten DH, Mcdonald NJ. Comparision of radiographic and electronic working length. J Endod 1996 Apr; 22 (4): 
173-76.

Archive of SID

www.SID.ir


