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� ! ��. C<D� ����'�  *	�E�

�����	 *� 	�5����
'� 71�� 
��E��� =�9!�6��5 * 4�!�5 * ,��  �4��3G� 
� 7� 100 �%��	 )50 4= � 5��(  	5

�� � ����� ���	
� *��@	��A ,B� 
$	�� 	
N�� �� ���6�O��� � ���6�$ P��1 C"�D�!9=� �.G�� *��@ *  =� 4�

4�!�5 �6�	 � Q�5 � ��� �;
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�  ����$ ���,*�  ���� &�

��!#	��' ��� )7-5�( �0�� ���	
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��5  �K��C�CBCT 

)Cone-Beam Computed Tomography Z�	 %� (

�" � ���L g\���  �<�
� �	���"��
/� ���" ��@�

�� ��!�!�
J�I#��  ��H" &* ����/� I!2��1 
���� &� ���"

�� ]���� �	 ,C* � F�� ,��" ��� )14-11( .CBCT  	�
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 �/!C�� ,'� �!�_@�CBCT  ����#
���	 &" ,-A�
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@� ��� ��	�� 

&�
#�� �c
2
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� ��� 	�@!"
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f)W� ����/� &����	 �	�G� &H�� �" �� �  	� �K��C�

�* f)W�c����� F�� 	� 	�I�� GALILEOS )Sirona, 

version 1.7 (�$���� ,�L  .����# �*	�" �e�
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�$���� ��!#  � 4�!������� ^/C�� �� t*
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 � F�u�� 
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���� ��� ��� �2
��5 �  � F��
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� �2��I�
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@� � ����� ���	
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�

.���� �*	�" ��!��[��� fK�W� 	� �-���� ������ 

�$���� 	�I"� %@� &" &Je�� �:
� ���!u�� ��!# � �� �

�J!� F�e �$���� ���  $� ���M�*� �" S�0\K� 4i* � �� ��!#

F��  �	��1 	�I��SPSS &CA�  �21 )version 21, SPSS 

Inc., Chicago, IL (��� 

�$1 � t-test  �Chi-

Square  ����# I!2��1)05/0  =α(.  
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Correlation Coefficient &" &L
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) ��� &-*��� .��p95/0  =ICC���� �!G��!� �(  ���

�$���� ������ t*
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1
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 �
��1: �� �� ��!���� �"#� � ����� �  ��$4 &5  
6 
��� )*+ �,) ����� ������ �. (���  

p value  -:4!�:�± ��:;� <��=!� (#��;
) @�A $)��*  ��(�� -��� * �
  

83/0 03/8 ± 29/2 
�� )50( >���   
�	
 ?���� �6 

 94/7 ± 29/2  B )50(  

 99/7 ± 28/2 C� )100( 

3/0  38/6 ± 91/0  
�� )50( >���   
�	
 �5 

 17/6 ± 09/1 )  B50( 

 27/6 ± 1 C� )100( 

71/0  91/7 ± 56/1 ) 
��50( >���   
�	
 �4 

 79/7 ± 76/1 )  B50( 

 85/7 ± 65/1  C� )100( 

57/0  08/6 ± 33/1 ) 
��50( >%)�5 D���-�  ?��E� D�
��5 �

�� 4�
�	 ���,�  
�	
 D��� 
 92/5 ± 35/1 )  B50(  

 6 ± 33/1 ) C�100(  

.29/0  48/11 ± 13/1 ) 
��50( CF��E� �	���� �
�G 

 23/11 ± 21/1 )  B50( 

 35/11 ± 17/1 ) C�100( 
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��2: �� �� �"#� ���!��1 
 ��2�, 345 �� �6#��� ���!��1 
 ��2�, 78.��2 � ����� �  ��$4 &5  
6  ��3 
���  :�� ����


��� )*+ �,) �"#� (���  

p value  -:4!�:�± ��:;� <��=!� @�A )#��;
(  B=� �# B�� *3 +):� $%	� C ! D� &�(�  

06/0  88/1 ± 61/0 
�� )50(  �� ?���G ������  
�	
6  

 3 ± 80/0 )  B50( 

 95/2 ± 72/0 ) C�100( 

29/0  97/1 ± 52/0 ) 
��50(   
�	
 �� ?
�#E�3 ������6 

 85/1 ± 59/0 )  B50( 

 92/1 ± 56/0 ) C�100( 

3/0  99/3 ± 29/0 ) 
��50(   
�	
 �� ?���G ������5 

 07/4 ± 47/0 )  B50( 

 03/4 ± 39/0 ) C�100( 

1/0  06/1 ± 19/0 ) 
��50(   
�	
 �� ?
�#E�3 ������5 

 39/1 ± 39/1 )  B50( 

 23/1 ± 1 ) C�100( 

44/0  87/3 ± 28/0 ) 
��50(   
�	
 �� ?���G ������4 

 93/3 ± 49/0 )  B50( 

 9/3 ± 40/0 ) C�100( 

23/0  96/0 ± 15/0 ) 
��50(   
�	
 �� ?
�#E�3 ������4 

 03/1 ± 34/0 )  B50( 

 1 ± 26/0 ) C�100( 

  

&H2�)� 	�  �Gada � Nagda )16 ���H� (300  ��
/�

 	� ,�\* I��� %� &" ����� &HL��� 
�	�@!" %!��	
��5

�$�" 	� ���� 	
��  &�
��c ����$ �2009  �-��*� ��2011 

 
�	�@!" &" kJH�� &� ���� 9�C���18  ��66  .�
" ��*

:,*� ��$ �	�
� ���� ��	� ���	�!H�  

 �'��<22 
� � ���2
��5 ��!��� 
���� ���� 
���� �2

 &" �	 �-���� ���	��" &� �/!C�� ����/� ��!��5 %� ���

 �" � ���" &���� ���� ,*����� � &�!A��� � ��� 
��� o
p�

 ���	��8�* ���$
i@�� �5
* � ����#
���	 ����)8 �'��<

����#
���	 .��!�
���1  ��!��� �" 
�	�@!" &" kJH�� ���

 S�H��p ��	�� ������� � &���!� ~��	 �tJ�C� %�c
2
��5

 .���� 7	�8 &H2�)� $� �-���� 	� ,�*
2
���	 �� %5�
���	

 ���� ���# �� &" %!��	
��5 ����/�150  � ���150  
$

 &� ���!*	 &u!�� ��� &" �*	�" $� 45 � ���� ]!AW�

f��� ) ���	
� ��!#	��' ��� ����63  ���2
��5 �!" (�e	�

 &� ��
"67/45 ��� &��K �� 
	�W� ���1 �e	� � ���47/20 

.W0 ��	�
� �e	� .������ 	��' F�� �2
��5 $� �� 

Chkoura  �El Wady )23&H2�)� 	� (  ���H� ��377 

 .)� %� &" ����� &HL��� 
�	�@!" %!��	
��5 ��
/�


���� ��* 	� ���I5  ���2008  ��2010  ��	�� &�

 �!" 
�	�@!" �* .����� �*	�" �	 ���
" ��	� ���	�!H�

2/18  ��9/63  ���� � ��*161  � ��� �M�216  .���
" 
$ �M�

600 �� ���	
� �	
� ���� ���� &� ��� ��292  ,@* �	
�

 � ,*�	310 f��� .�
" �l ,@* 	� �	
�  ��� ����

 �2
K 	
�� ������ 	� &H2�)� ��� 	� ����� ���	
� ��!#	��'

) 4�L �� �� 	� F�� �2
��56/65  � 
���� 	� �e	�6/60 



 

 "��!# $%	� &�'(!� $)��* +���,�, -��� * ��(�� $, ./0 123� &��4! $!�	�� &�  �'�#�5 6�'7� "���8/9 �  

����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 433 

) �
" �-���� ,@* �� �� � (
��$ 	� �e	�3/62  �e	�

 � ,*�	3/63  	� � (�l ,@* 	� �e	�30  �	�
� �e	�

 	� �!�_@� �&���# 	��' F�� � ��� �2
��5 �!"79  �e	�

.�
" 
	�W�� �	�
�  

&H2�)� 	�  �G�� ��von Arx ) 
�	��@� �24 &" (

 �*	�"142  ��
/� ��0CBCT  �3
* 	
�� 	� 
�	�@!"

 	� &� ����� Z	�I# � ���8���556  �!" ����	
� �	�
� �e	�

 	� � F�� � ��� �2
��57/35 � F�� �2
��5 ��$ 	� �	�
� �e	

.,*� &���# 	��' &"  ���	
� �!G��!� 	
K5/0 �J!�  $� ���

%��I�  �
K � q�M�	� �!G��!� .�	�� &Je�� 	��u� 
���� ����

 .!��� &" ���	
�3  �2/3 �J!� �� ��� &@� 	� .���"  ��	�
� �

 	� � &���� 6�" R�K &" ��!A� ������� �J5 	� ���	
�1/70 

�e	�  ����' �
2 ��	�� ����I#1 �J5 	� ����� ����� �	�
�

��  �!G��!� 	
K &" 
1 Z��A# &� ���"3/2 �J!� .,*� ���  

Santini  �Alayan )7 	� ���	
� ,!H'
� S��M� &� (

 ��� &" ����� &A��W� �	 ���5�	� � ���� ���!l ,!H@L &*

2
��5 ������ 	� ���	
� ���!l ,!H@L 	� &� ���!*	 &u!�� �

�2�< 	� �,*� &���# 	��' F��  � ���� ,!H@L 	� &�

.�	�� 	��' F�� � ��� �2
��5 �!" ���5�	�  

 &� ,*� ��� �*	�" ����� ���	
� I!� ����[� ���* 	�

:,*� ��$ o�� &" 
1 �����  

 
���� 	� :���W���1 ��[�89/14 �J!�  
��$ 	� � ���

21/14 �J!�  �-���� ������ 	��" $� ��6�" ��� � �	�� 	��'

 �!�_@�16/16 �J!�  � 
���� 	� ���66/15 �J!�  
��$ 	� ���

�!��5  t*
�� I��* .,*� &���# 	��' 	6
3
21 ��	 $� ��

 .!��� &" 
1 ���
� � ��J" 	
�� 	� ���	
�66/5  �97/3  	�

 
����99/4  �87/3 ) �
" 
��$ 	�25.(  

�5� ��$ 	� .JO� ����� ���	
� :���!��I��� ��[� �2
��5 4

 �G�� ,!H'
� .,��� 	��' F�� � ��� �2
��5 �!" � F��

 �2
� ��$ 	� � F�� � ��� �2
��5 �!" ���@� q
!� �" ���	
�

 �l � ,*�	 ,@* 	� 
	�W���� S	
e &" ���	
� .�
" ���

 � EJ8 R�K &" g��;�� �#�� $�" �!A� .,*� ��� � !" �

�� 6�" � �� ��!-!2 R�K &" S	�� &" � ���") ,*� ���I26 .(  

 	��' F�� �2
��5 �2
K 	
�� ��$ 	� ���	
� :��!l ��[�

) ,���6 .(  

�MJ8 
��*
5 �!M* &" ,-A� :
��*
5 ��!* 	�  	��' ��

) �
" ��� �2
� � F�� �2
��5 �!" � &���#27.(  

&Je�� :��5�c ��[�  &" �-���� ������ 	��" $� ���	
� �

 �!G��!� 	
K96/12 �J!� " .,*� ����$���� �����!  �W�� �

32/3  �25/3  �����!" � ,*�	 � �l ,@* 	� .!��� &"

�$����  ��
@0 �39/2  �38/2  .,*� ,*�	 � �l ,@* 	�

 �e�
� �" � F�� � ��� �2
��5 �!" ,*�	 ,@* 	� ����	
�

 ,@* 	� .�	�� 	��' F�� �2
��5 ��$ 	� �� � ���1 $� 
�A��

�� � ��� �2
��5 �!" .JO� I!� �l .,*� &���# 	��' F

 �H" �" � ��� � !" � ��� S	
e &" �	�
� �;�� 	� ���	
�

) �
" ��#	I" �W��25 .( 

 ����M�� S	
e &" �	�
� �;�� 	� ���	
� :�J!3��*� ��[�

 �!G��!� 	
K &" 
1 ��$�	� � ��� � !" �37/2 �J!�  ���

�� ) �
" F��� ��� �2
��5 �!" 
1 f��� ,!H'
� .���"28.(  

��[� �
"�-@�$ �� ��� � !" ���	
� :��  	� .JO� � ���"

 	� F�� � ��� �2
��5 �!" � ,*�	 ,@* 	� F�� �2
��5 ��$

) ,��� 	��' �l ,@*22.(  

&H2�)� 	� :���� ��[�  �Parnami ) 
�	��@� �29 (

 �2
��5 4�51 ������ 	� ����� ���	
� &� ,*� ��� Z	�I#

�2�< 	� ,*� &���# 	��' F�� � 	� &�&H2�)  �Gupta  �

) ,��� 	��' F�� �2
��5 ���I� 	� �	�
� ���!" 	� 
�	��@�30.(  

&H2�)� 	� ����"��"  ���	
� ��!#	��' ��� ��p�< �

��!* � ��!l ��[� �" &A��W� 	� ����� ����' ����� 
��*
5  ��

�� ) �
" ���5�	� � ���� ���5�c �����[� �" &"��� � ���"7 �

25 �27 .( 

� &J@L $�,�����  &" �*��*� F�0 �o�K ��� ���

 ��G�*� &" I�u� I���� ���* 
!�	1CBCT ��  .���"

�� �����!5 o�K &� �
�  ]u< �" &"��� ���W!W�� ���

&�
@�  	
�� ()* 	� EJ�C� �c
2
���	 I���� $� � ���!" �

.�
� F�u��  

  



 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 434 

 "��!# $%	� &�'(!� $)��* +���,�, -��� * ��(�� $, ./0 123� &��4! $!�	�� &�  "���8/9 � �'�#�5 6�'7�  

��	-�  23	4  

 ����# �`� 	� �" � �p�< ~��[5 ����� &" &L
� �"

,������  �&H2�)� ��� 	� ����� ���	
�
��Me� �!���*  	�

 F�� � ��� �2
��5 �!" �	�
� �;��&L	� 	� �  �!" �H" �

 ��� �2
� ���I� &��	 � F�� �2
��5 	��',���.  

 

 �	�@� ���W!W�� o�K �e�< &2�W� ��� *394510  � ��
"


���� ������� ���" o�K ��� :
W< &!J�  ��G���� ���I5

 ���I5 F
J0
��Me� .,*� �
M��  

 

References 

 
1. Bavitz JB, Harn SD, Hansen CA, Lang M. An anatomical study of mental neurovascular bundle-implant 

relationships. Int J Oral Maxillofac Implants 1993; 8(5): 563-7. 
2. Gray H. Gray's anatomy: the anatomical basis of clinical practice. 39th ed.  London, UK: Elsevier Churchill 

Livingstone; 2005. 
3. Moiseiwitsch JR. Position of the mental foramen in a North American, white population. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod 1998; 85(4): 457-60. 
4. Haghanifar S, Rokouei M. Radiographic evaluation of the mental foramen in a selected Iranian population. 

Indian J Dent Res 2009; 20(2): 150-2. 
5. Zivanović S. Some morphological characters of the East African mandible. Acta Anat (Basel) 1970; 77(1): 

109-19. 
6. Green RM. The position of the mental foramen: a comparison between the southern (Hong Kong) Chinese 

and other ethnic and racial groups. Oral Surg Oral Med Oral Pathol 1987; 63(3): 287-90. 
7. Santini A, Alayan I. A comparative anthropometric study of the position of the mental foramen in three 

populations. Br Dent J 2012; 212(4): E7. 
8. Sawyer DR, Kiely ML, Pyle MA. The frequency of accessory mental foramina in four ethnic groups. Arch 

Oral Biol 1998; 43(5): 417-20. 
9. Azaz B, Lustmann J. Anatomical configurations in dry mandibles. Br J Oral Maxillofac Surg 1973; 11(1): 1-

9. 
10. de Freitas V, Madeira MC, Toledo Filho JL, Chagas CF. Absence of the mental foramen in dry human 

mandibles. Acta Anat (Basel) 1979; 104(3): 353-5. 
11. Kau CH, Richmond S, Palomo JM, Hans MG. Three-dimensional cone beam computerized tomography in 

orthodontics. J Orthod 2005; 32(4): 282-93. 
12. Yamada C, Kitai N, Kakimoto N, Murakami S, Furukawa S, Takada K. Spatial relationships between the 

mandibular central incisor and associated alveolar bone in adults with mandibular prognathism. Angle 
Orthod 2007; 77(5): 766-72. 

13. Guerrero ME, Jacobs R, Loubele M, Schutyser F, Suetens P, van Steenberghe D. State-of-the-art on cone 
beam CT imaging for preoperative planning of implant placement. Clin Oral Investig 2006; 10(1): 1-7. 

14. Ziegler CM, Woertche R, Brief J, Hassfeld S. Clinical indications for digital volume tomography in oral and 
maxillofacial surgery. Dentomaxillofac Radiol 2002; 31(2): 126-30. 

15. Sankar DK, Bhanu SP, Susan PJ. Morphometrical and morphological study of mental foramen in dry 
dentulous mandibles of South Andhra population of India. Indian J Dent Res 2011; 22(4): 542-6. 

16. Gada SK, Nagda SJ. Assessment of position and bilateral symmetry of occurrence of mental foramen in 
dentate asian population. J Clin Diagn Res 2014; 8(2): 203-5. 

17. Ngeow WC, Yuzawati Y. The location of the mental foramen in a selected Malay population. J Oral Sci 
2003; 45(3): 171-5. 

18. Neo J. The position of the mental foramen in Singaporean Malays and Indians. Anesth Prog 1989; 36(6): 
276–278. 

19. Mwaniki DL, Hassanali J. The position of mandibular and mental foramina in Kenyan African mandibles. 
East Afr Med J 1992; 69(4): 210-3. 

20. al Jasser NM, Nwoku AL. Radiographic study of the mental foramen in a selected Saudi population. 
Dentomaxillofac Radiol 1998; 27(6): 341-3. 

21. Olasoji HO, Tahir A, Ekanem AU, Abubakar AA. Radiographic and anatomic locations of mental foramen in 
northern Nigerian adults. Niger Postgrad Med J 2004; 11(3): 230-3. 

22. Mbajiorgu EF, Mawera G, Asala SA, Zivanovic S. Position of the mental foramen in adult black 
Zimbabwean mandibles: a clinical anatomical study. Cent Afr J Med 1998; 44(2): 24-30. 



 

 "��!# $%	� &�'(!� $)��* +���,�, -��� * ��(�� $, ./0 123� &��4! $!�	�� &�  �'�#�5 6�'7� "���8/9 �  

����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 435 

23. Chkoura A, El Wady W. Position of the mental foramen in a Moroccan population: A radiographic study. 
Imaging Sci Dent 2013; 43(2): 71–5. 

24. von Arx T, Friedli M, Sendi P, Lozanoff S, Bornstein MM. Location and dimensions of the mental foramen: 
a radiographic analysis by using cone-beam computed tomography. J Endod 2013; 39(12): 1522-8. 

25. Oliveira Junior EM, Araújo A, da Silva CMF, Sousa-Rodrigues CF, Lima FJC. Morphological and 
morphometric study of the mental foramen on the M-CP-18 Jiachenjiang point. Int J Morphol 2009; 27(1): 
231-8. 

26. Fabian FM. Position, shape and direction of opening of the mental foramen in dry mandibles of Tanzanian 
adult black males. Ital J Anat Embryol 2007; 112(3): 169-77. 

27. Cutright B, Quillopa N, Schubert W. An anthropometric analysis of the key foramina for maxillofacial 
surgery. J Oral Maxillofac Surg 2003; 61(3): 354-7. 

28. Gershenson A, Nathan H, Luchansky E. Mental foramen and mental nerve: changes with age. Acta Anat 
(Basel) 1986; 126(1): 21-8. 

29. Parnami P, Gupta D, Arora V, Bhalla S, Kumar A, Malik R. Assessment of the Horizontal and Vertical 
Position of Mental Foramen in Indian Population in Terms of Age and Sex in Dentate Subjects by pano-
ramic radiographs: a retrospective study with review of literature. Open Dent J 2015; 9: 297–302. 

30. Gupta V, Pitti P, Sholapurkar A. Panoramic radiographic study of mental foramen in selected dravidians of 
south Indian population: A hospital based study. J Clin Exp Dent 2015; 7(4): e451-6. 



 

 

 ����� ���	��� 
��
 ���� ������� �����12 ����� �4 �����
� 1395 436 

 "��!# $%	� &�'(!� $)��* +���,�, -��� * ��(�� $, ./0 123� &��4! $!�	�� &�  "���8/9 � �'�#�5 6�'7�  

Evaluation of the distance between the root apices of mandibular first and 
second premolars and first molars and the mental foramen using cone-

beam computed tomography 
 

 Elham Shadmehr1 

 Pardis Doosti2 

 Ehsan Hekmatian3 

 Seyed Mohsen Hasheminia4 

 

 

Abstract 
  

Introduction: The mental foramen is a prominent anatomical landmark of the mandible. The 
mental nerve might be damaged in several procedures, such as periapical 
surgeries, extraction of impacted teeth, enucleation of cysts and tumors and 
endodontic surgeries, leading to paresthesia and anesthesia. The aim of the 
present study was to determine the position of the mental foramen using cone-
beam computed tomography (CBCT) images. 

Materials  

& Methods: 

In this cross-sectional descriptive/observational study, 100 CBCT images 
(belonging to 50 males and 50 females) in cross-sectional and tangential views 
were selected from the archives of the Department of Radiology, Isfahan Faculty 
of Dentistry, in order to determine the location of the mental foramen and 
determine its distance from the root apices of the first and second premolars and 
mesial root of first molar, and also from the lower boarder of the mandible. Data 
was analyzed with SPSS, using t-test and chi-squared test (α = 0.05). 

Results: In 59.6% of the cases the mental foramen was located between the first and 
second premolars, and in 38.4% of the cases it was located between the second 
premolar and the mesial root of the first molar. The mean distances between the 
mental foramen and root apices of the first and second premolars and the first 
molar were 7.85, 6.27 7.99 mm, respectively, with a mean distance of 11.35 mm 
from the inferior border of the mandible.  

Conclusion: The most common position for the mental foramen in this Iranian sample was 
between the first and second premolars, followed by between the second premolar 
and the first molar. 

Key words: Cone-beam commputed tomography, Mental foramen, Mental nerve. 
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