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Title: Evaluation of root canal morphology of human mandibular incisors in Yazd 
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Statement of Problem: The main objective of endodontic therapy is chemomechanical cleansing of 
entire pulp cavity and its complete obturation with an inert material. During this procedure, the failure of 
detection and inadequate cleaning of a canal will result in failed endodontic therapy. Therefore, the 
dentist must have enough knowledge of root canal morphology to treat a tooth successfully. 
Aim: The aim of this study was to determine the number and type of root canals of mandibular incisor 
teeth. 
Materials and Methods: In order to do this in-vitro, descriptive study, 68 non-carious mandibular 
incisor teeth, collected from different clinics in Yazd, were immersed in indian ink, decalcified and 
cleared. 
Results: It was found that 55.9% of the teeth had two separate canals that in 5.5% of them, the canals 
merged before apical foramen. In 4.4% of these samples, two separate canals existed along the whole 
root. 
Conclusion: Considering high percentage of two canals in lower mandibular incisors, during access 
preparation, more attempts in detection of the second canal, is emphasized. 

Key words: Root canal morphology- Mandibular incisors- Type of root canals 

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 16; No.1; 2003)

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

�� ,�
�����- .�� /����� "*�+��� ��   0���� �� ���'� ��(� /1��� 2�� �3 ����) �4��� ����� 5+') 	� �
�� 6 2�� ����� 
� ,�
�� 578 ���� �)9:�����5(;$�� ����� ��)�� 	<)�� /��� �4�-� ����� 	
�� 0���� "=���$��� *� 9(�� .

��  : 	���>� 2�� ?�4 ��   ����& �@���A��0���� 9(+��� "�7����� 	
�� "�4 �) ,�
�� 2(��� �$ �.
!"#	� $%#:�B(C�& 	���>� 2�� ,�
�� 578 D��4�
�  E � 	� 	� "�In-vitro �5$�- ,�
��  ����&�F9(+��� �����   �

 G��@��) ��(
��H%8 �9� �7) I>@ "�74�J����� *� ����- "� � .�) 	(B+K�� �L�� �� 2<$�- ���M *� N� �7������� *� ���   
?�B)��<$�- ���M �@��� ���� "*�@ .

Archive of SID

www.SID.ir



�()��%���
� *	��+ � �,��� -�(. !	/���
 �,��0����
  ,��
��	          '��
$ )                         !��
34 , !�	5�3 , �	�6789(

�O

������ : �� �7�����P/��% �� 	� ����� �9
� 0����  � "���� ����� �/�S%������0����  /TM �4   ��(@� G4 	� 2���$ 0�'(�� *�
�) /��T& 0���� �� 	� �� U;$   ����� �V/V %	��%� 2������� �9
� 	
�� 0�3 /� �� 0����  � ��4 .

�&��'�	�(: �� , � 0���� 2<$�� "��� �<
(� "�
<+8 ,�
�� ��7����� 2�� ���� 	�����  � 0�%<1� "W�� �C�� 	� 	8�& ��
@�<@� ��B1 	(7& ,�J�4 �(�X& ���� ���)���.

�)���*�% � :	
�� 0���� "=���$���D9(+���  �� �$ ��2(D0���� A�� 	
�� "�4

��%���
� *	��+ � �,��� -�(. !	/���
 �,��0����
 �() , '��
$ ��	��
) !��
34 , !�	5�3 , �	�3;<9 (

���+�
 ���%& "*�+��� ��(<�� ��� ����� ,�
�� *� �KC� ?�4

0����4�� �7�� /��� ���%� ��   	
�� "� 2(� 2�� ��   �)��
9(%& �� ���'� ��(�0���� �� �$���� "*�@� 5+') 	� �
�� 

�4��� ������) .
 ��� 	�Ingle 5+') �KC� /(�� ���'(�� 5
� 

 �(<�� ��� "�7�����5@�.�� YM�� �-��� ��8  ��   	
��
�� 0���� ����
��(�� 5
� ��
�� ��%Z /���Z ��<+4 ���'

)S .("���2<$�� ���%& 0���� 5(;$�� ,�
��   	
�� "�4 9(��
������0���� "=���$��� *� ���� �)9:����� 	
�� "�4 �����

�)�� ��-� ���]�.
 ���� �� "���<� ^�;(;_& 	<)`- "�7��@ �3 ��

"�7����� 	K%8 *� �%a�� "�7����� "=���$���9(+���  �$ �
 ,�
�� 2(�����)	�  ���� "�7) �   ���� ^ �B& 	� 	8�& �� 

5@� 	<)�� �� �� �BK<]� b��<� ���B<@�)V�c�d( .
 "�7) � 2��<
������B<@� ���� "=���$��� �@��� "��� 

0�����@ /��) �4� ����� ��((Grinding)    �@���
?�B)   �$��-�����"*�@(Clearing)�� �)��)� ( �� 	�

?�B) E � 2(� 2��"*�@	� 	@ "�%� �� e��%� 5KZ 
 E*�� *� ����� �8��� I>@ 	� 5T+� !��� ��B1 *� "���

"�<
(�5@� �������� .0���� �KC� /') fB1 ��'��   �4
2�� "���9� �J�� *� �7�� 2(� ^�3�T&�� ��4�
� E � 

�� g�+_� ���-)O����( .
 	���>� 2�� ?�4 ��0���� "=���$��� �@��� ����� "�4

9(+��� $ � ������ 5(�%8 �� �� 2(��� ��) ,�
��.
$%#!"#	� 

 	���>��h�1�B(C�& A�� *� D��4�
� E �   "�
H%8	��%� "� �� �4		��%� ^��C �� ���%<1� �(i "�(-

 ��� j�<@� �� �� 	� ����&�F9(+��� ����� ��Z   ��(
� �
�) � "� � H%8 �9� �7) ������ 9���� *� 2(��� �$����-   

�* �&" �1 ?�k �� 	���>� A �) ���) "���7J� 2� �@.
��� �-�(@�� � ��   G��@ �J%4 	���>� ���� "�7�������   

l(4,�������� 	<$�J� ���M 	
�� 	
���� 5_&.
 ��) ��m E � 	� 	8�& �� ������<@� �@�<@� ��B1 ��<��

 U@�&Weine	(7& ����� �4 "��� ����-)F .("��� ,�
�� 
2��� ���� 	(� � m�B� �n�� ��
($ *�$ �� 2(���& U@�& ��<� 	

0��J�(� I>@ "9��� 5%+M *� ����� /��� "W�� �� �
�) ,�
�� ,���J�(@ . ��_� 578 �� *�$ �o�Z 	� � �  *� N�

� �& " �
(�   ��B1 	(7&   5$�- ���M ����� ���3& �M�
5$�� 	���� !��� �� 6 ���%) �� � *�$ �%� 	� 5��7�V   

���B1 o��� 	� /��� 5%@ *� �&���1 �� /J��� p;@ & �M�
� ����J�(� �J<+8��   !��� 	�) 	<)���� /��� ��3 .	�

qr��� ��B1 	� ����- Er& �@�<@� ��B1 	(7& ,�J�4 	�
���� E�<+- 0��J�(� 5%@ �, � 0���� ��8  ^��C �� �&

Archive of SID

www.SID.ir



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


�F

� �� /���	��) *�� ��B1 /���. �@�<@� ��B1 	(7& *� N�
   	
�� I>@ " � ��8�� ��� "�7<$�� ��) /1 ����� 	�

0���� /��� ^�� 	� �7����� ��4S� �(+���� 0�K_� �� * � 
 �= ��(4c�% ��<$�- ���M  . �4 	KC�$ 2�� ��dV�� 5Z�@ 

 ��� 2�9J��8 �*�& 0�K_����� �%��M �= ��(4 �(+�� �& �)
��(-���M ����� � �
� �� 0��$ ���� ����%4 .��� *� N� �7��

�� *� ��� � � �(��= ��(4 �(+����) �
� �� ^�� 	�   �
 /��� �� * ���s���<$�- ���M 2(n   *� N� � g���* �� * � 

�) 	<+)�� ��(@�'(B(+K�� ����� 	�   � �(@� �� * � 
 ���<(��%���) 	<)�`-  . �4 ^�� 2�� ��dV�� 5Z�@ ��� �

2�9J��8 �*�& 0�K_���M ���<(� �(@� �� �%�) . 	K1�� ��
 "�7��K_� U@�& ���Ot �& P�% s(&�& 	� 	� /'��  �7�� *�

�� ���B<@��)�g� /%Z  "�(-(Dehydration) ,�
�� 
5$�-.	��%� ���� ���M �� 	K1�� 2���� �� /(<� 0�K_� �� �4

 ^r(+(��@PF% ^�� 	� Sd �& dV?�B) /%Z 5Z�@ "*�@
(Clearing)5$��`� ^��C .) *� N�?�B"*�@�0����  "�4

L��   ����& u�_� *� ��)A��	;T3 j�@� ��  "���Weine

 ��* v�) 	��) 5Tw 	KC�1 b��<�   ��<$�- ���M �@��� ����
)���x& "�4S   d :(

 A��S:� *� 	� �1�  0���� �� & 	���� N'�� �& !��� �M�
����.

 A��d :   ��) ��8 !��� �M�&� *� 	� 	��-��8 0����  �
����(� �� G4 	� N'�� 	� ��(@���.

 A��c:����  �  	�   ��) ��8 !��� �M�&� *� 	� �9
� 0
2����$ 0�'(���� G<� 	��-��8 "�4���).

 A��V : ��   ��) ��8 !��� �M�&� *� 	� 0���� ��
 0����  � /('
&   ��) 	��)  � 	
�� 0�3 *� �<%+M

�4� �� 	��-��8.

������ 

�@��� b��<�A��0���� 	;T3 j�@� �� �4 "���Weine

 *� 	� ��� ��
��F	���>� ���� ����� �ct ��Z)S/VV% ( *�
 A��S�c� ��Z )�/�S% ( A�� *�d   �c ��Z )V/V% ( A�� *�c�
����� .

 ������ l(4 	���>� 2�� �� A�� *�V��
� ��4�
�  6
 *� 2��������F �����  �� A�%
�cF  ��Z )P/��% ( "����  �

 �� U;$ 	� ����� 0����c���� ) V/V% (2�� /� �� 0����  �
��� �9
� 	
�� 0�3�� 	��-��8 2���$ 0�'(��  � z��3 *�   

	��� ��(� ��� � �(������ .0���� ����� 	(;� �� *� /TM �4
�'�   	<@�(� G4 	� 2���$ 0�'(�� 	� ��(@������).

,-�
 0�@ *�SFOt����� ^W�;� �����& � �')9: 	 ^��C

�� ��@��� " � �� �C�� 	8�& "�0���� "=���$��� "�4
	<)�� ?�>�� 	
����� .2�� *� ?�4 �� ^�Zr3� e��9$� ���

���� 2��    5(B(� ��T7� "��� �<7� "�74�� 2<$�� 2(�{%4 
5@� ���� 5(;$�� e��9$�   �(<�� ��� "�7�����6 2��� 

@��� "��� �BK<]� "�7) � *� �����0���� "=���$��� � �4
5@� ��) ���B<@�)P�& SO(.

 ������-�	
��� 
���� � ������ �	��� �� ��� ���� �
 �����  ���

Archive of SID

www.SID.ir



�()��%���
� *	��+ � �,��� -�(. !	/���
 �,��0����
  ,��
��	          '��
$ )                         !��
34 , !�	5�3 , �	�6789(

�P

 �����!-�	
��� 
���� ���	��� �� ��� ���� � �����
 �����  ��!

?�B) E � ���B<@� ���� 9(� 	���>� 2�� �� 	� "*�@
�� �� � rZ �5$�- ���M	@ "�%� �� ��
0���� *� "��� 	� �4

�@  ���� ���  	� *�(� ,�Z 5KZ�� �C�� /	 �	
�� /���
	
�� �KC� ,�$  �4�� fB1 �� �7�� 2(� U�� ����%� . E �

?�B)��)�   �(�(K� "�� E*��� �� "*�@�� �� ����

���
0���� /')�� �(B� 9(� �4�)��) O��.(

^����>� 	<)`- "�7��@ �3 �� 	�(�* �� "���<� 
 !��� "=���$�����) ,�
��5@� 6 	���>� �� �h�1 A�() 

 �� , � 0����P/��%	��%�  �44�
� 	� �) ���� 	+��;� ��
"�7(@��� U@�& ��) ,�
�� Kartal    Yanikoglu) Vc% (

)V (  Benjamin   Dowson) V/VS%) (Sd( ��9(� *�
�� �������� "�<
(� A�()x� 2�� �� 6�)�� |� 2��<%�

A�() U@�& ���� 5@��Madiera     Hetem) c/SS%(
5@� ��) E��9-)SV.( �� 5��7@ ����� 	� 	+��;� ,�
�� �

� pK<]� ^����>� b��<� 	 	Cr� ^��C 0 �8 ��S 	a��� �
5@� ��).����  ��) ��m b��<� ?r<�� 	� 5)�� 	8�&

���)�� �@��� ���� "�7<(�%8 ^ �B& 5KZ 	� ����&) SF.(
+� 2(� �X	� 	
���� A �) *� /TM �)9:����� �� 	� "�

��(J� ��� �� ���� 	
������&��� 	� 	8�& 5@� ����� . *� e(�

���� �@�<@� ��B1 	(7&������  *� 5@� �<7� 	� ����� �$��-
	(7& 	� �* ��n� ��)�� ��) 	) �@��� 5M�� ^��C ��   �
����� ��4�
������� �� ���7-�� �-�)�(+� ��) 0�����

 ���M 	8�& ���� /_� �� �� 0���� ��) 	��)  � ��'��
��(- .

��s+�  ^�Zr3� ,*W*�    �$��-����� ��4�
� z��3
����� �K��� ���&��� ���%<1� ^�T(��& *� �4�-�� �)9:����� 

���� �)�� ���MA��0���� ��� Y]
� �� ����� "�4 .
H%8 �) *� /TM ^�Zr3� 2�� "� ����� A 	� �� "��� �����

�� /(7+& "���* ���;��*�@ . 5+') �KC� /KZ *� �'�
9(+��� "�7����� �� 	
�� "�7����� 2(��� �$ � ,�Z �

�@��)��9(%& ���   ���%��)�� �� , � 0���� ����. ������
� ��(� qW�%�� 	��%��)�� �B]� �)9:����� ��� *�   �����

5@� ����J�(� 0���� . 	� ��>��%4 �� 	���>� 9(�   �h�1 �J��
��) ,�
�� "�7(@�����5@� ��) E��9-�� �<
(� 2�� ����� 

 �� 0����  �
3
1�� �'�   	<@�(� G4 	� 	
�� ���'(�����)6

�� 	� ��� e(� ��x& 2�� 5@� 2'%� 2������� *� �'� ����
0����(�� ���%� ,��   �7� 5KZ 	� �4�$�� 2���$ 0�'

���� �� ���T� 5;(;1 �� ��  �)�� 	� 5T+� 0���� �� ����
��%� /C�1 ���(%3� ����� 5(;$��6 �:��� 5$�� ���* 

 * �'� �� , � 0���� �� ����%(M��5@� ��    �� * �'� 5��7�
����)0���� z��3 *� �%@ ���� "*�@��*� }Z��    "�4

� �T��8 �� �Z�$	 0�<������ /����� 5���J(����- .

 ���"�#�	��� �� ���	
��� ��$����� ��� �% ��� &�'�� (�)	)*� 

��+
��,-.�/�012�34  ��5+��% ���4 0��6� ���1�0-�� �7��02������ ��.

SPSOHess����'%4   Corrosion preparationSc��/cO
SP��GreenSectioningdttdt
SP��Rankin, Henry, WilsonRadiographySSS�/Vt
SPOcGreenSectioning�ttdS

Archive of SID

www.SID.ir



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


�t

SPOVBenjamin, DowsonRadiographyc�VV/VS
SPPtBardelli, Bruno, RossiRadiographyOPdP
SPPSPerrini����'%4   SectioningSVVS/c�
SPPdKartal, YanikogluClearingSttVc
SPPOSekizawa����'%4   ClearingStF�S�

�J�� ?�3 *�2�� 	� 	8�& �� qW�%�� ��8�� 0����  � 	�
 	KC�$ ��S �& d�� G4 	� N'�� "�<%(K(� �����(���-� 

�)�� 0�x&� /_� 2�� *� �<4�&�� 0���� �-������ 0���� �(+� 
 *�� , ���G(;<+� ��3 	�   ����z��3 *�  	� 2���$ 0�'(��

� 0�'(�� "�� "�7<$�� �������� . �� ��) ��m ����� �� � rZ
 "�7<�� H>M *� N� �(<�� ��� �1��8 ,�
�� 	� *�(� ^��C

�� �M�� �9
� 2���$  � 	
�� " � ���K>��� �w� 	� ����

5)�� �4��� ����� 	
(<�.
	<$�� 	� 	8�& �� "W�� A�()   ��) ,�
�� ^����>� "�4

2(��� �$ ����M "�7����� ���� 	�����  �� *� ���� �)9:�����
 	<)�� /��� �4�-� 0�%<1� 2�� �)�� ��B1 	(7& ,�J�4  

�<
(� E�<+- �� �@�<@�0��J�(� 5%@ 	� ��B1)SP (  
�, � 0���� " � �� ��8�� �8�Z �J<+8�� 2<)���� *� N�
���%� ?�C ����J�(� 0���� 2<$�� "��� "�<
(� ���*   5M�.

.��/�:
1- Ingle JI, Bakland LK. Endodontics. 7th ed. Philadelphia: Lea &Fibiger;1994
2- Pineda F, Kuttler Y. Mesiodistal and buccolingual roentgenographic investigation of 7,275 root canals. Oral Surg 
Oral Med Oral Pathol 1972 Jan; 33(1): 101-10. 
3- Green D. Double canals in single roots. Oral Surg 1973; 35: 689-96.
4- Kartal N, Yanikoglu FC. Root canal morphology of mandibular incisors. J Endod 1992; 18: 562-65.
5- Weine FS, Pasiewicz RA, Ted Rice R. Canal configuration of the mandibular second molar. J Endod 1988;14:207. 
6- Kasahara E,Yamamoto A, Anzai M. Root canal system of the maxillary cental incisor. J Endod 1992;18: 505-8  
7- Robertson D, Leeb J, Mckee M, Brewer E. A clearing technique for the study of root canal system. J Endod 1980; 6: 
621-24.
8- Weine FS. Endodontic Therapy. 5th ed. St Louis: Mosby;1996. 
9- Skidmore AE, Bjordal AM. Root canal morphology of the human manibular first molar. Oral Surg Oral Med Oral 
Pathol 1971; 32: 778-84.
10- Vertucci FJ. Root canal morphology of mandibular premolars. J Am Dent Assoc 1978; 97:47.
11- Rankine-Wilson RW, Henry P. The bifurcated root canal in lower anterior teeth. J Am Dent Assoc 1965; 70: 1162. 
12- Benjamin KA, Dowson J. Incidence of two root canals in human mandibular incisor teeth. Oral Surg Oral Med Oral 
Pathol 1974; 38: 122.
13- Vertucci FJ. Root canal anatomy of human permanent teeth. Oral Surg Oral Med Oral Pathol 1984; 58: 589-99.
14- Mediera MC, Hetem S. Incidence of bifurcation in mandibular incisors. Oral Surg Oral Med Oral Pathol 1973; 36: 
589.
15- Perrini N, Francini E, Perrini U. Morphological analysis of lower Permanent.incisor roots. G Itol Endod 1991; 5: 
32-5  
16- Bardelli M, Bruno E. Rossi G. Anatomy of lower incisor root canals.G Ital Endod 1990;4 : 34-7. 
17- Miyashita M, Kasahara E, Yasuda E, Yamamoto A, Sekizawa T. Root canal system of the mandibular incisors. 
J Endod 1997; 23: 479-84.
18- Kaliskan MK, Pehlivan Y, Spetcioglu FM, Jance SS. Root canal morphology of human permanent teeth in Turkish 
population. J Endod 1995; 21:200.
19- Laturno SA. Straight line access to anterior teeth. Oral Surg Oral Med Oral Pathol 1985; 59: 418.

Archive of SID

www.SID.ir


