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Background and Aim: Determining correct working length in root canal therapy is of great importance in 
successful treatment. The purpose of this study was to compare the accuracy of two electronic apex locators of 
fourth generation, Raypex4 and Apit7, in determining working length in vivo. 
Materials and Methods: In this test evaluation study performed at Dental School of Tehran University, a
total of 32 single canal vital teeth planned for extraction because of orthodontic and prosthetic reasons were 
selected. Working length determination by each of the two electronic apex locators was performed by two 
different dentists. These measurements were compared with direct visual measurement after tooth extraction. 
The dentists working with devices and the endodontist who determined the working length of the extracted 
teeth as well as the statistician, all were blind regarding the results. The data were compared using binominal 
distribution test with P<0.05 as the limit of significance.
Results: The accuracy of actual length determination of Raypex4 was 68.8% in the limit of ± 0.5 and 83.3%
in the limit of ±1. From the actual length measurements, 75.1% were within the tolerance of +0.5 to-1. The 
accuracy of the working length determination by Raypex4 was 68.8% within the tolerance of 
± 0.5 and 84.3% within the tolerance of ± 1. Taking the tolerance of + 0.5 to -1 mm into account, the 
accuracy of the instrument was about 78.8%. The accuracy of actual length determination of Apit7 was 65.7%
in the limit of ±0.5 and 78.3% in the limit of ±1. Compared to the visual length determination, 78.8% of the 
actual length measurements were within the tolerance of +0.5 to-1. The accuracy of the working length 
determination was 62.6% within the tolerance of ±0.5 and 81.3% within the tolerance of ±1. Taking the 
tolerance of + 0.5 to -1 mm into account, the accuracy of the instrument was about 75.1%. 
Conclusion: Raypex4 and Apit7 had similar accuracy in determining the actual length. However , they still 
can not replace the routine methods of actual length determination.
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همكارانو                              دكتر علويه وحيد(In-vivo)ارزيابي دقت دو دستگاه يابنده الكتريكي اپكس از نسل چهارم در تعيين طول كانال 
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 4��# 3b9�E� . ��� E� 0�^/(+ ��f� �+7*�*� اين ���+9� 
f/h^ %,��� ,-� 
?*� ��1 36 ,b��.

 ���+9� ,-�Apit7 ��� E� 0� ^/( ± ��1 !� �+7*�*�
 ����/ 
L-��h/&^% ��� E� 0� �f ± �� H �+7*�*�Y/hd%

 4��# 3b9�E�3�  ��� E� 0�^/( + ��f� �+7*�*� d/hd %
,��� ,-� 
?*� ��1 36 ,b��.

 ���+9� ,-�Raypex4 ��� E� 0� ^/( ± !� �+7*�*�
1 ��/0�/ ��d/&d %� .�M: V�4[� �6f ± �+7*�*�Y/d' %

 4��# 3b9�E�3�  .�M: V�4[� �6 ^/( +��f�B ,-� 
i/hf %��6.

 ���+9� ,-�Apit7 ��� E� 0� ^/( ± ��1 !� �+7*�*�
 ��/0�/&/&)% ��� E� 0� �f ± �+7*�*�Y/df % 3b9�E�

 4��#. ��� E� 0�^/( + ��f� �6��6 
+-� ���+9� $4�
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d/hd% 36 ,b���!� ��.�*#,��� 
?*� .6 0� $* �� ,-�  G
8 0� ���+9�*n/ ��� E� !� ��  �88 �0�� 0� �*n/  !� �� 

 ���0�� ]����14j+:� kL-�� � J"k?L� ]0�� � 8�
� ]0��
����4 ) (^/(P>( B) �� Tf(.

,���(��� � ���)
0�W-
� ����/ ��1 $**L� 0� 6 �A?�  ����38���/�+
�1 � � ���/ 0�/ ����� k�G� ��1 !���� 3A*+� 0� 3/ 


� 
-�6 ����/ 0� D�� !� .0� ;� ���/ 0�/ 36 �A?� �4 �  ���
 ����/ ��� E� !� U0�: �4 �� ?�6� 3
40 J��1� D�� 36 3/ ��

 3� G
�  �!)f&(l 
L-�� .��+�� ���7� �X
� $4��6�?6 
,9� 
7�� 0�*�6 
�*?*�/ J 8 ���*�� 3�?� � ����/)fh(.

 0� |�� 0�*�6 3M;� 39"�0�� ��T� �� �� N�� :
f�"R*�����" �4 R*<��#�4��0 N��(vertex)

)� ���*�� $��0�<)�+#0�6 �M- (
Y����*�� 3�?� )�+�@�/ �M-()f& (

���" $4�+7�� 3M;� $4�:" $*6 $4� 0�� ,9 .6 3M;� $4� 3

� $**L� 
���%+� ��1���# ?��� l���%+9� BN7� NH  !� 


<��#�4��0 B.[��/ ���X� � �8" N0 .ياب الكترونيكي���
 3L��M� �K�H$**L� ���+9� �� !� ���%+9� �6  � 
L9 � ??/

 �0��@ P�� !� ����/ ��1(ratio type)BP��/ ��1 

��/0�/ ��1 � �� �� 6 ��1 �6 � $**L� 3 !� � �" ,9�
� *
/ .���� �� �4 � �gold standard ��� 3�4�;�  ��

��*# 0��- 
90�6 �0�� ���+9� �� $4� P7� ,EG .AL

F0�b��  
T�� o�T0 3M;� 3�G�< !� ,9(reference)0 �� I �
 �� �� ���*��)fY(l
��H 0�  3/WL ���+9� Z9�� Apit7


� ���� ��
����. ���+9� 0� Raypex4 0� $*?>78 � 
6 ��1 $**L� 3 
L-�� ��1 � � �X
� !�  L6 
?*� 0�1

�� ��B^/(6 � 3+9�/ �" !� �+7*�*�  3 ���?�WL O��E� 
 4��# .

6 D4�+� !� 3 ���+9� �6 � �" ,9�Raypex4 B2*;E� $4� 0� 
^/Yh % !� �0���)f)����/ ( $*6 
?*� � 8�
� �6 3�4�;� 0�
(�^/(��6 ����/ 
L-�� ��1 !� �+8���/ �+7*�*� l �
��H 0�

 3/Y/Yf % !� �0���)f(����/  ((�^/(*�  !� �� ?�6 �+7*�
 ���6 |*;+�� � 8�
� .

 2*;E� 0�0� �! % Apit7 Bi/)fوسيله36 ���)h����/ (
 $*6(�^/(|*;+�� � 8�
� 36 ,b�� �+7*�*� ��1 !� �+8���/

 ���6 ����/ 
L-��l $*?>78 d/'Y % !� �0���)f'����/ ( $*6
(�^/( ���6 
?*� � 8�
� !� �� ?�6 �+7*�*� l$4��6�?6 �!5
� ,9 0��!� ��.�*# 3
*78 3�*9� $4� �6 ��1 ^/( �+7*�*� 

6 � � ���� ��1 !� �+8���/ 3���+9� 3�*9�B6  3 ��1 ���?�
��� 3+<�# �a� 0� ��/0�/l
�� ��9� �6 3*G��3��:0�/ 

 �������	
� �����
� ����� � ����) ���
� �� (� �� !�" #$%&� �'��( )*+
'�,%*+ ��  ��-Raypex4 � Apit7�.�/ '�-�0� �� 

Raypex4 ALRaypex4 WLApit7 ALApit7 WL

f�^/f �+7*�*��+8���/��f/Y%) q(f/Y) % q(

^/(�f �+7*�*��+8���/Y/&)% s(f/Y)% q('/i)% u(^/qs) % x(

(�^/( �+7*�*��+8���/^/Yh )% qs((/)^)% t(i/)f)%r(d/fd%) �(

(�^/( �+7*�*��� ?�6Y/Yf)% qw(d/'Y)% qx(d/'Y%) qx(d/'Y) % qx(

^/(�f �+7*�*��� ?�6Y/&)% s(^/f)%)x(f/Y% ) q(Y/&) % s(

f�^/f �+7*�*��� ?�6'/i)% u('/i%)u('/i)% u(f/Y) % q(

 !� �*6^/f �+7*�*��� ?�6'/i)% u(Y/&)% s('/i)% u(^/f))% x(
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همكارانو                              دكتر علويه وحيد(In-vivo)ارزيابي دقت دو دستگاه يابنده الكتريكي اپكس از نسل چهارم در تعيين طول كانال 
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B� �!�9!� ���%+9� 0�  4�6 Apit7 ,*L-�� 
+-� " N��
)R*�����" $��0�< (
� 3+<�# �a� 0� �%G���B ��/0�/ ��1 

 � �! C��� �6 �� �� 0�'/(±d/(� 
��%� .���� �� 0� � WL

&/(±h/(�� 4� ��1 ��� 3+<�# �a� 0� �".
 3L��M�Mayeda ��0��78 � ,-� .�0 �6Endex

��� ��
��!� �� 378 3/  !�� 0� ��4�*#d&/(� �� ^/( + 0��-

� ��*#)fd(�K�H 2*;E� 0� l
?L4 ��� E� $*78 0� 

f� �� ^/( + .��6Apit7���+9� ,-�d/hd %�.��6 
Raypex4���+9� ,-�Bf/h^ % 
?*� � 8�
� �6 3�4�;� 0�

��6 .
 o�7A� 0����+9� $4� �6 0�/ ���?8  ��6 �+�6  4�� �8

^/(6 � � 3��0� ��1 !� �+8���/ �+7*�*�  36 ���+9� 3�*9� 3
 ���?�WL��� 3+<�# �a� 0� .

Saito �Yamashita��� ��
� ��: 2*;E� 0� � 3/ 
P4�< �M- B� ?8��
+�� ����� � $��0�< �M- z ,-� �6 .�*{

���+9�Endex�0� �)fi.(
 
���%+� 0�*�6 P���� �6 ,9� $�7� 3
40 ����/ N�� ���

� ,E�z��*# 0��- �*{���� ���?� 36 l+�  $��0�< !� PG�H D4�
 3+�6 ���*��(closed)!�6 �6 (open apex) F��%+� �,9

))((l$*?>78 .�6� \7A��8
��!� ��  ���� �6 �0 .�*#

 4�7� 3T��� �����))f .(Ounsi �Haddad ���/ V0��# 
3/Endexm�b4�;� 
<��#�4��0 �6 
�6�
� D4�+� 3��0�


�   8�))).(
Fouad ��0��78 �0�;E� * .�0 �6 ��: 2D?� ���+9� 

EAL B+<�40� 0� 3/  ?^^�h^ % !� `*EG �9�� �0��� ��T�
�0��))Y (6 3/3 D4�+� �K�H 2*;E�,9� R4��� 0�*�6 .

 
90�6 26�M�Mayeda ��0��78 � .�0 �6Endex B
 3�G�H ��1 0��� H !� ��9��  ,9� ���*�� 3�?� .�0� �0���

 3L��M� �6 0�*�6 3/ �K�H�6�
��0�� ,l;;E� $4� � *;� 36��
 
+H$+<�4[� �6�!� �� ^/(±3/ ,�*� �X
� B �0�� �!� �� 

 .�0 � � ,<�40� �a�LCD ���*�� 3�?� !� �� ?�6 �4 �+8���/ 
 ��6) qt( .

6 ,4��� 0� 3
� �a� ���+9� �� !� PG�H D4�+�  90
EAL 0� ,-� �a� !� .��4! ,�6�
� �!� ��.�*# ����/ ��1 

4 �4 �6 �0�� ����T� $4� �6 l
� �a� 36 90���+9�  .�8
EAL !�3�7T���+9�2*;E� �0�� .�8B�K�H 3L��M� 0�

n*8 �+�6 Z4��� $4�+�6 0� �  ?+�*� ���� P6�- 
4��?� 36 ��#
6 ,9� 3 .�����0� 
1 
�7/ � 
b?T 3�*9� R4 ���?�

� ���� ��� 3+<�# �a� 0� N�*+� .
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