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����  ABSTRACT   ���� 

  

Soft laser applications continue to improve local bone mineral density which is 

considered the most important factor in dental implant success. 

This study aims to evaluate the Trabecular to Cortical bone ratio (TCr) index -as a 

simple easy measurement index- that expresses the bone mineral density. This is to be able 

to predict the success of dental implants. 

The study included 40 patients, who had a single implant in the lower molar region. 

The patients are divided into two groups: 20 patients had an implant with a soft laser 

application, i.e.  GaAlAs laser (wavelength 830 nm), and 20 patients had an implant 

without a soft laser application.   

Ordinary Analog periapical radiographs were used with calibration Stepwedge of 

pure aluminum, a medical Dijora program was used to measure radiographically local bone 

density in the periapical radiographs, and a panoramic Tomography was made to study TCr 

and two bone density indices (thickness ratio x density ratio) and (equivalent Aluminium 

thickness). All were measured during the period before implantation and 3, 6, and 9 

months after the implantation. 

The study found a strong linear correlation between the TCr and (thickness ratio x 

density ratio) 0.001<P, R
2
= 0.842  36 (r = 0.8. and equivalent Aluminium thickness)  

0.001< P, R
2
 = 0.656735, (r = 0.8).  

The study shows that TCr index expresses both radiographic indices which reflect 

the local bone density, which means that the TCr is associated with such density. 

Therefore, it can be used as an easy way to predict the quality of bone, and prognosticate 

the success of dental implants. 

 

Keywords: soft Laser, local bone mineral density, Trabecular bone to cortical bone ratio 

TCr, thickness of aluminum equivalent  

                                                           
*
Professor, Oral Medicine Department, Dental Collage, Damascus University, Syria. 

**Professor, Oral and Maxillofacial Surgery Department, Dental Collage, Damascus University, Syria. 
***Postgraduate Student, Oral Medicine Department, Dental Collage, Damascus University, Syria.  



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

81  

��!��: 
�'+
� "/���
� "�%3O (�(��:(�
@%
� ��'+4� �/ r��#�
�  ! �9!�(3O R�
,�
 2�� (#� P�%�� " ! �9%�([�+� �O  

�,
� �9#% (�(��� M"�$��#�
� :�914� ���) :(��� �% 5�	
�
� <
= "1.5%#
� N�9's 2�e
� �;�
�  
���	
� ��
���� 5�, ���*
� ����
� H%� ��9& M��'+4� a� 5�1%  !  >7 ��	
� ���	
� 2�([�+� "�'�*%=

 >��,
� r��,�
� ���
 2+� G�	/ R	�� �% �O "$@['%
� ";��
�(bio�stimulating laser)  !  "!�)*
� ��+,�
"�#$�%
� "�%&#
� "�'(#%
�  Local Bone Mineral Density   

 "!�)*
� F��

 "	9+� ",$�� R�� (1�� A y�,��'(#%
� " "�%&#
��#$�%
� z@
� 2&#
 "Local Bone 
Mineral Density (Local BMD)  M  �
�� -(#� 34� �#?%
��'�	
 2�'+
� ��/��
� 0�1'� I"M q�]O >���$
� �% 

��+� {�#?% �/ y,�
�  �#?%*��'�[)
� �%&#
� >�?

� 2&#
� <
=  1'@+A� 2&#
� "�+'� "Trabecular bone 
to Cortical bone ratio (TCr) `
� H% G�;e/ "+��(
 MBMDM  �#� 53�  "!�)*
� 673 �/ "
A( "�'(#%
�

"�%&#
�M �9/��� �*�%O�  0�1'� I�'�
� G'% H���+'
��/��
� �'+
� ."  
 �*�� �% ��+'s� 2&/ ��%% ��/�'� �% ����%�+%
� <	/ P�(�%�/� z
7� M2&#
:"  

 >�?; _�+'Cortical Bone.  
  1'@+= _�+'�Trabicular Bone .  

 ��5*  ! ��(1 � R��'%
� ���� �%9���%* �*
� M"�%&#
��@	�[� �%9/]1[.  
�= ) >�?

� 2&#
� <
=  1'@+A� 2&#
� "�+' �#?%TCr (Trabecular bone to Cortical bone ratio M

��+� �#?% �3  a�+� :��[4� "'�~�  ! G� 2�%�3A� (��A� MF��

� 59+ G'�*"@	*%� :��)* {����91� a	���   (;�
5* 6(%�/� �% Lekholm � Zarb �/�'
 �%9@�']�  ! 2&#
� "]2[ �%* .�'�*%= ")�(,
� ��+��(
� �$��!�#� " 8�

�'(#%
� "!�)*
� <	/ a���
� " "�%&#
�Bone Mineral Density BMD  �#?%
� �73 R��� �/]3[.  
 �%* H% "���7
� :��]
� �%([�+� :���#% �̂(% "!�$=Calibration Stepwedge  "�%&#
� "!�)*
� "+��(  !
"�/�#?
�M  �8(9
� H;�%
�  ! "�'(#%
� "�%&#
� "!�)*
� <	/ 5(�  �
� ]4�6[.  
  

:F$
�H@� ���	
 ���H@  

� 673 8(9�"+��( 2��
�
 >�?

� <
=  1'@+A� 2&#
� "�+' ��� ";e#
� TCr �%&#
� "�'(#%
� "!�)*
� H%" 

 	@+
� z@
�  ! "�#$�%
�  ��� ";e#
� (�1�=  
��
���*��/�'�  ['+
� 2&#
� "�%MG  -�	
� ���	
� ��%([�+%* �5%�# 
<	/ r�,% '(#%
� "!�)*
� ��+,�."�#$�%
� "�%&#
� "�  

  
 
CI
���	
 E G�
��� : 

 :��'�+% "
!��% H�;�� 2� �O (#� MR?%( "#%�1� ��'+4� a� "�	*  ! ��'+4� "/��� :(��/  ! 5%#
� ��1
(informed consent)  5�; �%40  P�$��%a� "�	*
 ��#1��%
� �����+
� <$�%
� �% �����[� "#%�1  ! ��'+4� 

� 5e[ z
7� MR?%((�%%
� :��@ �% :2\11\2010  <�,�7\6\2012 M) ��+'1
� e* �%24  � �*716 (<)'OM  (;�

 -�#
� 2�+
� 2����/�%1% <
= "': 



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

82 

:J	�D
 �"����	
 �/ :��	
� ���	
� R���� H% S�� "'20 ) "/��20  ���	
� R����� S��
� 2�� y�,� (r��%

� ��]
� 7[O (#� z
7� "�'%�
� :��@
� F@'  ! ��	
� a�*�� 2��� M8(9
� "
�'%	
 "�#�
%
� "�%���'��
� ��]
�� "���7

) "�'�)
� "�'%�
� :��@
�  !  '(#%
�  !�[
� ^��
�3  ����@
� 5e[ �A�,
� "�;��% 2��� M(S��
� (#� �9?O6 �9  �9?O
 ."�#�
%
� "�%���'��
� ��]	
 "!�$s�� "���7 ��] 7[�� z
7� S��
� (#�  

��#�%	
 �"����	
 )(K�H��	
 �"����	
:  -�/��	
� ���	
� ��( �% S�� "' ��3�& ��	
� ���	
� R���� ��* y�, P� 
 "#?O ��(Placebo :20 ) "/��20 2�� y�,� (r��% �'%�
� :��@	
 ��&�'A�� S��
�) "�'�)
� "3  (S��
� (#� �9?O

 ����@
�  ! "�;��%
� 2) M '(#%
�  !�[
� ^��
� a�*��
6 �9  �
� (#� �9?O "!�$s�� M"���7
� ��]
� 7[O 2��� fS�
:��*7%
� "�'%�
� ����@
� "!�*  ! "�#�
%
� "�%���'��
� ��]	
.  

 �'3 �%�  "�%#�
� "�(�,O "�d��?/ "+��(
� 673 �'�*One Blinded Randomized controlled Study  
:"'�#
� <$�% ����[� ���? �%� 

•  ��� �%#
�30  � "'+35 ."'+  
•  d�1 (�( (�1�   !
� "
�'%"�@	[
�  7'%  ���'�1
� (,O  !  	@+
� z@
� �%1  (�1� H% 5;4� <	/ "'+

 ['+
� 2&#	
 ���!�* r�/� S�@���]7[. 
• r��%4� �% r��%
� "%e+ "���91
�M ['�
� �O�%&#
� ���"M "�%&#
� ���/4� �OM �O  �?�
�"�	*�9
� ��3M   

.R���s� "%e+ H% "�����
� �O 
• .G�(
 "�'(#%
� "�%&#
� "!�)*
� <	/ �)I� (;  �e
�+� a���$� >�� P���]% r��%
� ��*� A �O  
• #
 H$[ (; r��%
� ��*� A ��R��+  ,��1 5%M  	@+
� z@
� �	%? ��+*
 �OM ."�/�#? "1
�#% >4 �O  
• .2&#
� <	/ ��)� �9
 ��*� (; "��(O "�O 5��'�� A 
•  /�#?
� ���]�
� N��1= N�')O Pe%�, "$��%
� ��*� A �O. 

 :���#% �̂(% H% "���7 ��] N��1= 2� � %
4� :(�% �% S�']% 
'
� 2��'M  '�%) �% ��*%� ��1�( ]5M8M9[ 
%
� "�'%�
� ����@
�  ! ��]
� ��,% ���)�
 r��%	
 "����% "$/ ���)� (#� (
@
� "
�'%
 >����
� "
����  2) "@	�[

"�'+
� ��/��
� N��1=   S�' �%SPI Contact®   ��

� ��74.5  5��
�� 2%11  ��91 �% ��	
� ���	
� R����� M2%
 ��	
� ���	
�Bio�Beam  5d�+� "!�* S���� 2� �O (#� R?%( "#%�1� ��'+4� a� "�	*  ! ���	
� :(��/  ! (�1�%
�


�#%
�� r��%
�� ��,%
�� R	#�� �%� ��%4� "*�? �% �3� M_CMS Dental  8�]'O �����
 �% �3� M"�*��%'(
�
) 5;��'
�Semi�conductor Laser 2��
�T
� �9! >���	
� G�+� �%O M(– ) (�'+�O _ 2��'%
OGaAlAs "1�%
� 5�� (
830nm :�(;� MmW 150M ";���  J 92.1M 20 ) "�
'9  M"���	3(
� "91
� �% ��
'9 M"�'�+	
� "91
� �% ��
' 

("�?,� :(,��� "�+'4� "91
� �% �'+
� �9& <	/ :(,�� ]10[ H$� 2� �%* ."#']%
� "*�?
� ��%�	#� a+, z
7� M
 ��*%
 �����1%
� ��'+
� ��� (#�
� <	/ &�@,	
  d�9'
� ^��
� a�*��� S��
� ��� "�'%�
� :��@
�  !  	��*= �;I% ��91

.S��
� 
  
  
  
  



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

83  

 �2� �#�
% "�%���'�� "�/�#? ��] N��1= (
@
� "
�'%
 " "�+' "+��(
� 2&#
� <
=  1'@+A� 2&#
� >�?

TCr.  
  

  
  

) -&�1       K
����	
 L
�� : (                            ) -&�2��
? K
�� : (K
����	
 L
�� .� �  

  
 ��%
� �3(#� ��1��'+
� ��/��
� R�! r��#�
�� "�; "+,a 5�(1
�� q$�%
�  '%�
� a����
� )1 (  
  

	
) -���1 3�#	 M�!$� �>��)�	
 ��'

�	
 �

�$ /*�� (�	
��	��  

"�'%�
� :��@
�  ��	
� ���	
� R���� "/�%1%  (��	
� ���	
� R���� ��() :(3�?
� "/�%1%
�  

 P:�?��% S��
� 5�;  + "�#�
% �%���'�� :��] "���7 ��]1  + "�#�
% �%���'�� :��] "���7 ��]1  

S��
�  ��	
� ���	
� R����  �  

3 S��
� (#� �9?O  
+ "�#�
% �%���'�� :��] "���7 ��]2  

 !�[
�  '(#%
� ^��
� H$� +  
+ "�#�
% �%���'�� :��] "���7 ��]2  

 !�[
�  '(#%
� ^��
� H$� +  
6 S��
� (#� �9?O  "���7 ��]3  "���7 ��]3  

9 S��
� (#� �9?O  + "�#�
% �%���'�� :��] "���7 ��]4  + "�#�
% �%���'�� :��] "���7 ��]4  

2� (;� (�#
� "���7
� "�/�#?
� ��]
� 5��,� "�Analog  <
= �9
�[(�ٕ� (:�?��% ��� "
���) "�%;� ��] <
=
";(
� "�
�/ "�%;� ���%�*� �3���]� R��� �/ a�+�,
� )10.3  S�' �% (5+*�� �T�%Sony  �/ �9�1
�#% �%� 2) M

 _%�'�� R���Adobe Photoshop Element 5.0 
 �(� �% ��] <
= �9	��,� �
! >(�%�
� ��	
� ��1
Grayscale  <�,���1�(
� _%�'�� "�+��� O�
\�  ��
� Digora   �#� >7
��/�#?
� "!�)*	
 "�%;� "%�; :��]	
 "

Radiographic Bone Density  "!�)*
�� �����  �
�� "�'(#%
� "�%&#
� "�#$�%
�Local BMD  ��#�  �
��
 2&#
� "�/�' �/ �3��(�]4 �5 ,11 �12[. 2� �%*  a�+,  ! �9'% :(�@�+e
 :���#%
� �̂(% ��1�( "!�)* a�+,

: ���/�#?
� ���#?%
�  
O  �  "�+'"'�[)
� X : "!�)*
� "�+'  

�#�  /�#? �#?% �3�� �
�
,
� "!�)*
� �/ 8e�[� ����/A� ��#� P�7[�  ['+
� 2&#	
 ""'�[)  ['+
� 2&#
� 
 '�+	
� >��	3(
��
��� M%�  
��; F*#� �O �*�'(#%
� "!�)*
� "%"�%&#
� " "�#$�%
� Local BMD ]13�15[.  

  



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

84 

a � : "d!�*%
� 2��'%
4� "!�)* 
�= %
4� "'�[)�#%
� "'�[)
�  3 "d!�*%
� 2��'
� "!�)*
� �/ :�['+
� 2&#
� "!�)* F*#�  
��
��� 2&#	
 "�/�#?  

$�% �3 �%* 2�%�3A� "
�'%  !(��?��� 5�; �% :(%�#%
� "�
��
� "
(�#%
�  ! q ]16[.  
  

 J	�D
 ��
�	
 �$�%&– 2)#�	
 �+�	
 �$�%&  =   J	�D
 ��
�	
 �#�)%– ) �I$�&�	
 ���#�	D
 �#�)%X(  
 J	�D
 ��
�	
 �$�%&– ��#�%	
 ��
�	
 �$�%&   J	�D
 ��
�	
 �#�)%– ��#�%	
 ��
�	
 �#�)%  

  
y�, �#� � 2��'%
4� "1�(
 "�/�#?
� "!�)*
� �/ <
�4� "1�(
� "!�)** 5;4�(
@
� ��*%  ! 2�%�3A� "
�'% �% "!�).  
� �#� (
@
� ��*%  ! 2�%�3A� "
�'% �% "!�)* �)*4� 2��'%
4� "1�(
 "�/�#?
� "!�)*
� �/ "�'�)
� "1�(
� "!�)* �  
� �#� �"'�[)  �/ <
�4� "1�(
�"'�[) (
@
� ��*%  ! 2�%�3A� "
�'% �% "!�)* 5;4� 2��'%
4� "1�(.  
� �#� �"'�[) 1�(
� �/ "�'�)
� ""'�[) (
@
� ��*%  ! 2�%�3A� "
�'% �% "!�)* �)*4� 2��'%
4� "1�(.  

2� �%* 
%
� ��]
� 5�[(=�#�q+�% R��� �/ a�+�,
� <
= "   d�$Scanner%� 2) M 673 "1
�#% �
 _%�'��� ��]
�Sopro Imaging  F��

��'�[) 2�� "/��
� 5�� 5%�* <	/  1'@+A�� >�?

� 2&#
� ,
� a�+

�%&#
� (�#�4� F��
� 5* "1 "/��
� 5�� �% 2%  "/�%1% �%$) y
�)
��  '�)
� ��#�
%
� �% -5* 2�+
� 2� y�,
 <
= ("1��'
� H��4� "�#�
%
� ��]
�11  >�?

� 2&#
� "'�[)) "��%&#
� ��'�[)
� a�+, 2�� M"/��
� 5�� <	/ P�%+;

 2&#
� "'�[) M 1'@+A� 2&#
� "'�[) M>��	3(
� 679
  ��+,
� �+��%
� 7[O 2) M���+% 5*  ! ( '�+	
� >�?

�
 `
� �����+%
�  ! ��'�[)
�11  ��#�
%	
  ��+,
� �+��%
� a�+, 2� 2) MH�
% 5*  ! "�%&#
� ��'�[)
� <	/ "
A(	


	3(
� >�?

� 2&#
� "'�[) = >�?

� 2&#
� "'�[) �O ����/�� Ma�	�%
� ��T�%
� <	/ 5�],	
 ��
��+
� "'�[) + >��
. '�+	
� >�?

� 2&#
����*�
� "�+' a�+, (#�)  �3���]� 2� ��

� "%�	#% "�'(#% :�* H% "'��
%
�� �9��+, 2�  �
�
8(9
� "
�'%
� H% P�%d�((.   
) 5*?
�  ! �%*3:(  

  

  
) �'
 -&�3�"
,	
 ��&� ���+�	
 ����D
 P��' ���� : (  

  
  
  



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

85  

2) �%
� a�+,��

� 679
  ��+,
� �+� ��+�3(#�� :��'�

� R���� ��*  
"�+' 2&#
�  >�?

� <
=  1'@+A�TCr   1'@+A� 2&#
� =\ ( '�+	
� + >��	3(
�) >�?

� 2&#
�  

��+��; 7[O 2�   "%�
* ��+��

� 673 �+��% (�%�/�� ���% ye) "
�, 5*
 "@	�[%
� ����T�%
� �% ��T�% 5*
�����A� 5%�#% "%�; a�+, 2�� "
�,
� 679
  ��+���r  "�+') H���
� ��T�%
� ��� 2&#
� >�?

� <
=  1'@+A�TCr (

 "�+') ��	
�+%
� ����T�%
� �% 5* H%"'�[)
� X 
4� "!�)* � "!�)*
� "�+'("d!�*%
� 2��'%  � ��T�%
 P�
! ���	
� R����
��	
� "	%�* y,�
� "'�/  !�  �
 P�
!�"@	�[%
� F��

� ����! ��T�%M �-(/� �#% "%�; ��+��� �����A� 5%r  "
A( ��7
 ('/P < 0.05.  

  
QI��#	
 ��'�#�	
�: 

• :QI��#	
 
"+��(
� "'�/ �@
�� �% 40 "$��%� P�$��%  ��� 23��%/O �,����30 �35  P�%�/+��%� M �%/ �32.3±2 

) "'+60%  ��*7 P� +��%� �%/ �32.5±2.3  �40% )�'= P� +��%� �%/ �31.5±2.1 ( <
= ��%�+
% ��'�*�
% "
���
 P�
!� ������+�% ���')� ���/�%1���	
�� "1
�#%
�  y,�
� "'�/ <$�% S��� ��* (;� �  ��+,
� �+��%
�

F'1
�� "+��(%
� "/�%1%	
 P�
!� (���'+
��) 23��%/4 5�(1
�   ! �%* )2(.  
  

 -���	
2:  (�
�#�	��) ���	
 �#�" J*
� 
��"D 2����	
 C����	
 �R",�� ��"�����	 M�!$� P#�� ���
��	
 S�
�	
  

"+��(%
� "/�%1%
� r��%
� F'1 
 ((/
<$�%
� 

 "�+'
�
"��d%
� 

 (,
�
<'(4� 

 (,
�
<	/4� 

 �+��%
�
 ��+,
� 

 8��,'A�
>���#%
� 

 "/�%1%���	
�� "1
�#%
�  

�*7 13 65.0 31 34 32.7 1.0 

<)'O 7 35.0 31 33 31.6 0.8 

S�%1%
� 20 100 31 34 32.3 1.1 

/�%1%
�:(3�?
� " 

�*7 11 55.0 30 34 32.3 1.6 

<)'O 9 45.0 30 34 32.1 1.5 

S�%1%
� 20 100 30 34 32.2 1.5 

  
 "�+' 2�; S��� ��*� >�?

� <
=  1'@+A� 2&#
�TCr  �(%
� "/�%1%	
 P�
!�  ! �%* "+��(
� :��!� "+�

5�(1
�)3.(  
  
  
  
  
  



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

86 

 -���	
3 T	
 ��' :TCr  B��

� ���
��	
 �"����	���	
 �#�" 2$ ���
��	
 ��#�,	
 K
�>	  

"+��(
� "/�%1%  TCr "1
�#%
� 5�;  TCr   (#�3 �9?O  TCr   (#�9 �9?O  

 "1
�#%
� "/�%1%
�
��	
� ���	
��  

1.25 1.274 0.994 
1.13 1.174 1.025 
2.27 2.338 1.698 
1.34 1.42 1.249 
2.14 2.303 2.017 
1.17 1.217 1.418 
2.53 2.579 1.562 
2.64 2.778 2.512 
1.33 1.359 1.562 
2.52 2.599 2.274 
1.22 1.241 1.674 
2.27 2.331 2.208 
1.66 1.686 1.613 
2.61 2.59 2.636 
1.36 1.393 1.701 
2.58 2.676 2.365 
1.17 1.203 1.54 
2.66 2.758 2.587 
1.20 1.229 1.544 
1.01 1.037 1.437 


�:(3�?
� "/�%1%  

1.20 1.178 1.273 
1.24 1.215 1.292 
2.29 2.261 1.831 
1.73 1.699 1.308 
1.78 1.734 1.484 
1.23 1.204 1.319 
2.30 2.39 2.332 
2.14 2.045 1.973 
1.71 1.666 1.628 
1.86 1.749 1.624 
1.85 1.795 1.704 



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

87  

1.98 1.816 1.7 
1.61 1.61 1.766 
1.91 1.873 1.796 
1.36 1.313 1.506 
1.93 1.872 1.763 
1.89 1.797 1.754 
2.01 1.899 1.789 
1.14 1.13 1.455 
1.02 1.043 1.286 

  

 ��� ";e#
� "+��( >�?

� <
=  1'@+A� 2&#
� "�+'TCr  M "!�)*
� "�+'" �X  y,�
� "'�/  ! ""'�[)
� "�+'

 �(%
� "/�%1%	
 P�
!�"+�M "+��(%
� "�'%�
� :��@
��M  ��+��� �����A� 5%�#% a�+, 2�r  M � _d��'
� <	/ �'	],
 5�(1
�� ",$�%
�)4(  ��[%
��)1(.  

  
 -���4 ����C ��

�	 C���
X
 �(���� ��' ���� Y 2�#>�X
 �+�	
 ���# ��� �'(�	
 �+�	
 J	 Z
�!	
TCr    
�" �$�%&	
 ���#X �#�)%	
 ���#"  M�!$����	
 �#�" 2$ ���
��	
 ��#�,	
 K
�>	
� ���
��	
 �"�����	  

 '�)
� ��T�%
�  "�'%�
� :��@
�  "+��(%
� "/�%1%
�  

 = 5�4� ��T�%
�TCr  

������ ";e/ (�1�  
 "91
";e#
�  

 :(?
";e#
�  

 "%�;
 5%�#%
�����A� 

R2 
 ((/
�A�,
� 

 "%�;
 ���+%
"
A(
� 

 "!�)*
� "�+'
X  

"'�[)
� "�+' 

S��
� 5�; 
 "/�%1%���	
�� "1
�#%
�  �0.936 0.876 20 0.000 ������ ";e/ (1�� "�+*/ "%�� G�? 

:(3�?
� "/�%1%
� �0.780 0.608 20 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 
"	%�* y,�
� "'�/  �0.844 0.713 40 0.000 ������ ";e/ (1�� "�+*/   P�(1 "��;  

 (#�3 �9?O 
%���	
�� "1
�#%
� "/�%1  �0.936 0.877 20 0.000 ������ ";e/ (1�� "�+*/ "%�� G�? 

:(3�?
� "/�%1%
� �0.746 0.557 20 0.000 ������ ";e/ (1�� "�+*/ "��; 
"	%�* y,�
� "'�/  �0.814 0.662 40 0.000 ������ ";e/ (1�� "�+*/   P�(1 "��;  

 (#�9 �9?O 
�� "1
�#%
� "/�%1%���	
  �0.723 0.523 20 0.000 ������ ";e/ (1�� "�+*/ "��; 
:(3�?
� "/�%1%
� �0.703 0.495 20 0.001 ������ ";e/ (1�� "�+*/ "��;  
"	%�* y,�
� "'�/  �0.676 0.456 40 0.000 ������ ";e/ (1�� "�+*/  "��;  

 H�%1  !
����@
� 

���	
�� "1
�#%
� "/�%1% �0.869 0.755 60 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 
:(3�?
� "/�%1%
� �0.733 0.537 60 0.000 ������ ";e/ (1�� "�+*/ "��; 
"	%�* y,�
� "'�/  �0.776 0.603 120 0.000 ������ ";e/ (1�� "�+*/   P�(1 "��;  

  

  
  
  



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

88 

�O &,e' "%�; P  >0.05  �'�* �%9%� "+��(%
� "/�%1%
� �'�* �%9% ('/ G'O >O M"+��(%
� "�'%�
� :��@
�
 "
)
� ���+%95 `
� ��� "��[ ������ ";e/ (1�� %TCr   "!�)*
� "�+'"�X y,�
� "'�/  ! ""'�[)
� "�+'  �O �%��

 �%�� M"�+*/ �'�* "
!��%
� ��;e#
� �% Pe* �O _�'�+' "�
�+ :��*7%
� "��+,%
� �����A� �e%�#%
 "���1
� :��?s�
� �O "/�%1%
 "
!��%
� �����A� �e%�#% �% 5*
 "
	�%
� 2�

���	
�� "1
�#%
�  (#�� S��
� 5�;3  H�%1  !� �9?O

 "%�

� �% "���; �'�* "�'%�
� ����@
�0.9  �%�� M:(?
� y�, �% "%�� G�? �'�* "
!��%
� ��;e#
� �% Pe* �O _�'�+'
�'�* �����A� �e%�#%  ;��
 "
	�%
� 2�

� �O  "%�

� �% "���;0.7  "
!��%
� ��;e#
� �% Pe* �O _�'�+' �)*O �O

�/  ! "��; �'�*'   .y,�
� "  
  
  
  
  
  
  
  
  
  

  CC)�)1(  �$�%&	
 ���#" ��' 
���#
 -%�� × ��!	 M�!$� "�#�)%	
 ���#TCr  

  

 � ��� ";e#
� "+��( >�?

� <
=  1'@+A� 2&#
� "�+'TCr d!�*%
� 2��'%
4� "'�[)"� P�
!� y,�
� "'�/  ! ""

"+��(%
� "�'%�
� :��@
�� "+��(%
� "/�%1%	
  ��+��� �����A� 5%�#% a�+, 2�r  �� _d��'
� <	/ �'	], ",$�%

5�(1
�� 5  ��[%
��2.   
  

 -���5  ��� �'(�	
 ����C ��

�	 C���
X
 �(���� ��' ����Z
�!	
 J	Y 2�#>�X
 �+�	
 ���# TCr   
�#�	D
 �#�)%����	
 �#�" 2$ ���
��	
 ��#�,	
 K
�>	
� ���
��	
 �"�����	 M�!$� ���	
 �#�" 2$ �I$�&�	
 ��  

 ��T�%
�
 '�)
�  

"�'%�
� :��@
�  "+��(%
� "/�%1%
�  
 = 5�4� ��T�%
�TCr  

������ ";e/ (�1�  
 "91
";e#
�  

 :(?
";e#
�  

 5%�#% "%�;
�����A� 

R2 
 ((/
�A�,
� 

 ���+% "%�;
"
A(
� 

 "'�[)
 2��'%
4�
"d!�*%
� 

S��
� 5�; 
���	
�� "1
�#%
� "/�%1% �0.932 0.869 20 0.000 ������ ";e/ (1�� "�+*/ "%�� G�? 

:(3�?
� "/�%1%
� �0.867 0.751 20 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 
"	%�* y,�
� "'�/  �0.872 0.761 40 0.000 ������ ";e/ (1�� /"�+*   P�(1 "��; 

 (#�3 �9?O 
���	
�� "1
�#%
� "/�%1% �0.941 0.886 20 0.000 ������ ";e/ (1�� "�+*/ "%�� G�? 
:(3�?
� "/�%1%
� �0.836 0.700 20 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 
"	%�* y,�
� "'�/  �0.861 0.741 40 0.000 ������ ";e/ (1�� "�+*/  (1 "��; P� 

 (#�9 �9?O 
 "/�%1%���	
�� "1
�#%
�  �0.738 0.544 20 0.000 ������ ";e/ (1�� "�+*/ "��; 

:(3�?
� "/�%1%
� �0.707 0.499 20 0.000 ������ ";e/ (1�� "�+*/ "��;  

TCr  �$�%&	
 ���# ��' 
���#
 × ��!	 M�!$� �#�)%	
 ���#

y = -0.236x + 1.4882

R2 = 0.6028

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

0.80 1.30 1.80 2.30 2.80 3.30

TCr قيم

ة 
اف
كث
 ال
بة
س
م ن
قي

 ×
نة
خا
الث
ة 
سب
ن



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

89  

"	%�* y,�
� "'�/  �0.685 0.469 40 0.000 ������ ";e/ (1�� "�+*/  "��;  

 H�%1  !
����@
� 

/�%1%���	
�� "1
�#%
� "  �0.874 0.764 60 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 

:(3�?
� "/�%1%
� �0.806 0.650 60 0.000 ������ ";e/ (1�� "�+*/  P�(1 "��; 

"	%�* y,�
� "'�/  �0.810 0.657 120 0.000 ������ ";e/ (1�� "�+*/   P�(1 "��; 

  
 �O &,e'P > 0.05 '�* �%9% ('/ G'O >O M"+��(%
� "�'%�
� :��@
� �'�* �%9%� "+��(%
� "/�%1%
� �

 "
)
� ���+%95 �O �%�� My,�
� "'�/  ! ""d!�*%
� 2��'%
4� "'�[)"� "�%&#
� "!�)*
� ��� "��[ ������ ";e/ (1�� %
#
� �% Pe* �O _�'�+' "�
�+ :��*7%
� "��+,%
� �����A� �e%�#%
 "���1
� :��?s� �%�� M"�+*/ �'�* "
!��%
� ��;e

 (#�� "+��(%
� "/�%1%
� �'�* �%9% S��
� 5�; "
!��%
� �����A� �e%�#% �% 5*
 "
	�%
� 2�

� �O3   ! �9?O
 "/�%1%���	
�� "1
�#%
�  "%�

� �% "���; �'�*0.9  y�, �% "%�� G�? �'�* "
!��%
� ��;e#
� �% Pe* �O _�'�+'

 �O �%�� M:(?
� "%�

� �% "���; �'�* �����A� �e%�#%  ;��
 "
	�%
� 2�

�0.7  �O0.8  ��;e#
� �% Pe* �O _�'�+'
.y,�
� "'�/  ! P�(1 "��; �'�* "
!��%
�  

  
  
  
  
  
  
  
  
  
  
  

  CC)�)2(  
���#
 -%�� ��' ��!	 M�!$� "�I$�&�	
 ���#�	D
 �#�)%"TCr  

  
 (#� 2&#
� "�+' ��� ";e#
� "+��(1'@+A�=   2&#
� <
 >�?

�TCr   "!�)*
� "�+'"�X   ! ""*�%+
� "�+'
y,�
� "'�/M "+��(%
� "/�%1%	
 P�
!�M "+��(%
� "�'%�
� :��@
��M �O &,e' P  >0.05   "/�%1%
� �'�* �%9%

 ��@
� �'�* �%9%� "+��(%
� (1�� G'O >O M"+��(%
� "�'%�
� : `
� ��� "��[ ������ ";e/TCr  
� "�+'"� "!�)*X  "�+'
 "/�%1%
 "
!��%
� �����A� �e%�#% �% 5*
 "
	�%
� 2�

� �O �%�� y,�
� "'�/  ! ""*�%+
����	
�� "1
�#%
�  5�;

 S��
�  
 (#��3 �9?OM "�'%�
� ����@
� H�%1  !�M  "%�

� �% "���; �'�*0.9  G�? �'�* "
!��%
� ��;e#
� �% Pe* �O _�'�+'

 ! :(?
� y�, �% "%�� .y,�
� "'��/  
 `
�  �% 5* ��� �����A� �e%�#%
 "
	�%
� 2�

� ��� "'��
%
���TCr   "!�)*
� "�+'"�X  ""*�%+
� "�+'  

 `
� ����TCr ""d!�*%
� 2��'%
4� "'�[)"�M  ";e/ �O _�'�+' `
�TCr % ��;O �'�*"d!�*%
� 2��'%
4� "'�[) �#?% H.  

TCr  ��!	 M�!$� �I$�&�	
 ���#�	D
 �#�)% ��' 
���#


y = -2.0704x + 11.676

R2 = 0.6567

0

2

4

6

8

10

12

0.80 1.30 1.80 2.30 2.80 3.30

TCr قيم

ــة
افئ
مك
 ال
وم
نيـ
لم
ا�
ة 
انـ
خ
م ث
قيـ



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

90 

  
• :��'�#�	
 

 �� "�	%/ >O 0�1' (%�#� "1
�#%
� "�[ H$�� M2�	+
� ��[?�
� �% P�N(� :((#�% 5%��/ <	/  '+ S
]
�%* 2&#
� �d�][ <
= PA�]� M",�, P�/�'� P�]8[ y�, M2�%�3A� �*�� ���
 5)% ���	
� 2�([�+� <	/  ���
2��	3� ) ���'nm632.8r@['% ���	`
�� "����+
� 5�%/4� 2&#% �o! 2��4� 673  ! �%O MR��+
�  ! (  ";��
�

 2([�+�5;��'
� 8�]'O �����
 �9�!  2��
�� ���
 5)%� 2��'%
O�  <	/ 5%#� >7
� (�'+�O830nm   �O635nm   
 "1�% 5����*]11[. 2&#
� "�/�' ��+,�  ! 6��(� M:���*
� "�1e#
� G����)�� a�+�  P�%�3 ���( a#	�  �
�� 5�]�
�  !

 <
=0�1' �'+
� "/��
� (%4� 5��� "]17 �18[. y�,�4� ((/ (��(�� H%� 1�  �
�^e#
� "�[ �����
 �9 (
! M
"#;�� "
�
, 0�1'
�� I�'�
� q�]OH1��%
� �,�]O� M �'�
� q	�]%� �[7�  '+
� S��
�� "
	#�%
� y�,�4�� IPredict 

 ��7's� 2��
� ��[O {:���#� �O 0�1'
� H;�� >OEvaluation of prognosis y,�
� O(� �'3 �%� M
� �/  �
� R��
�'�
�  ! �'(/�+�673 5�
�+%� I 5$!O �% ��*� M"/��
� >O 5�; "%([�+%
� 5d�+�
�  ��]
�  3  ,��1 5%/

���,%
� H��
%
� "]�[ M"�/�#?
� >��,%
�  
��
� ���]�
�  ! "]19 �21[.  
�
� ���]�
� ��* �O (#��  
�a+�,%
� �#1�%
� "
���
� �3 "Gold Standard  "!�)*
� 8?*
 "%([�+%
�

�%&#
� "]22�23[ �#� G'O (1\� f r:���* {��/�1
 r��%
� �'�+
� "#?4� �% �� �]�
� �%* M" �*��%
� <	/ 6�!���
� "
���*
�/ M[�+� 2� z
7
 f"�
�#
� "@	*�
� �/ �( �(% H% "���7
� ��]
� 2�("
��� (�,��
 :���#% ^  2&#
� "!�)* F��;

 y�, M>���#% {5*?�= �(%
� �73 ��( �% "���7
� :��]
� �:�*!  �#� �O H���+� A ^  ['+
� 2&#
� "'�[) �/]4[ M
 (%\�/� (;��/�#?
� "!�)*
� :(��� O(�% <	/ :��]
�  ! "���7
�
� (��(��� " �]%
� "�,�'	
 "�
�
,
� "!�)*#
�� :� F*
O Mq�,] �]%
� _�+'
� "!�)* F*#� "���7
� :��]
� �O > �]6 ,24�25[M  ��� H%��%;�
� ���'
�
�� 5d�+�
� � "

3 5�)%� ��*%s�� q�]O _%�'�� 5)% _%��� 2�([�+�� 2�;�4�� "!�)*
� 67DigoraTM   :(,� ���,% <	/ (%�#� >7
�
 `
� �O :��]
�Pixel  ��%�	#%
� �%]26�27[.  

�O �%* % (�(#
� z�'3�/�#?
� Rd���
� ��%* F��

 " ";(� 2&#
� "]28[ 5�)%� 51O �% ���'
� (1�� z
7*� M
�%* 2�;�O :��]� 2&#
� "]29[��/��� M�O ��  ��/�1	
 P�$�#� 5;O� "@	* 5;O :�91O a	���� 59+O 2&#
� "�%* F��;

�/�#?
� %���'��
� ���]�
�* "   #�
%
�]29 �30 �31[ �/ y,�
� ��*! M�%* ��� ";e#
��/�'� 2&#
� "A�� MG��+ :(�@
�%*
� ��+��

� "!�#% �%
�  ! 2&#	
 "�/�'� I�'�.G� 
'O y�,�4� ��?�
 >�?

� r�#
� ��+��; 2�([�+� �*%� G�%���'��
� ��]
� <	/  	@+
� z@	H% " 2�([�+� 
����+
� :���[
� ���#?%  	*�9
�  %&#
� R;��
� ��[?� 51O �% "]32[ M(*O (;� Stoppie  2�/ 6Ne%��2006 

@+A� 2&#
� "*�%+ ��� ";e/ (�1� (	�@+'��3 ��(,� 2�;�  1'HU   
��
� ���]�
�  !a+�,%
�    r = 0.95 
  1'@+A� 2&#
� ^7�%' ��� "@�#$ ";e#
� �'�* �%'�� M ['+
� 2&#	
 "�*�'�*�%
� �d�][
�� I�'�
�  ! "%([�+%
��

 H% >�?

��HU r = 0.57  ]33[ .  
��?O (

 Naitoh e%�� I 6]34[  <
=�O � "�+'" �#?% ">�?

� 2&#
� <
=  1'@+A� 2&#
TCr  �O �*%�

."�%&#
� "!�)*
� 2��
�
 2([�+�  � ��[O "+��(  !(; ��* �� �Naitoh  2�/ 6Ie%��2004 ]3[ �O �#?%  2&#
� "�+'"
 ">�?

� 2&#
� <
=  1'@+A�5*?� ����%  2�
� ���* ��(,�� (	�@+'��3HU  #�
%
� ���]�
�  ! a+�,%
�  

 CT�scan.  



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

91  

 �  !�'�+��(  � "��; ";e#
� �'�*�9'= 5�

� �*%� "%�� G�?M  �'*
�9  ��� "�+*/  1'@+A� 2&#
� "�+'  
<
=  >�?

� 2&#
�TCr  � ���/�#?
� ���#?%
� !  "%�; (��(�� �O >O :(3�?
� "/�%1%
�  !� ���	
�� "1
�#%
� "/�%1%
 `
�TCr  "%�;  ! P�]
' ¢!�*����#?%
� ��73 .  

 y�,�= � �#?%'%
4� "'�[)" ""d!�*%
� 2�� ��#��#%
� "'�[)
� �/�/�#?
� "!�)*
� �/ :�  
��
��� M2&#	
 "
2�%�3A� "
�'%  !  ['+
� 2&#
� "!�)* F*#�� �%* M �#?% ";e/ �O �'�+��(  ! ���H% ""d!�*%
� 2��'%
4� "'�[)"  

  `
�TCr  `
� ";e/ �% ��;OTCr    /�#?
� �#?%
� H% "!�)*
� "�+'"X  �#?% �o!  
��
���  ""*�%+
� "�+' "'�[)"
 `
� �/ ���#�
�  ! R(O ""d!�*%
� 2��'%
4�TCr  �#?% �% "'�[)
� "�+'"X .""!�)*
� "�+' )O (;� ��Naitoh  2�/

2004 +��(  !�/�#?
� "!�)*
� ��� �����A� "+
�� >�	#
� ��*@	
 "%
�  
��
� ���]�
� 2�([�+��  	@ ^7�%'� >��,
�O  1'@+A� 2&#
�   'T� ""d!�*%
� 2��'%
4� "'�[)" �#?% 2�([�+�� :���#%
� �̂(% 2�([�+�� >��,%
�  
��
� ���]�
�

�/ '  ]
�
 "�1�+'
� "+��(
��/� 2&#
� "]34[ .  
 �?��%
� ��� �'(�%�/� �=� O?% 2�([�+�� > �3 �[� �#>�?

� 2&#
� <
=  1'@+A� 2&#
� "'�[)  

 TCr �  "�+'" � ""d!�*%
� 2��'%
4� "'�[)" >�#?% <	/"'�[)
� X ""!�)*
� "�+' )
� ���)O ��7
�� <	/ �%9��(; ��+��(
 "!�)*
� �/ ���#�
� "�'(#%
�"�%&#
� "�#$�%
�(M 
� "�+���� ��d� "��+�
� "�(�	
�
� "�/�#?
� R	*%
� ���� ",��%
� "@

 �2) �%  _d��' <	/ �'
�],:(/��M   �
� "%(�

� :��[
�� "�%&#
� "!�)*
�� "�I�'�
� G��(; � �#?%
� �73 "�%3O F*#�
 R��'% 8	�[%
� "@	�[%
� ��%/£
 P�
!� �#?%
� �79
 "�#1�% 2�; H$�
 "	%�? "+��(  3 �9� q]'' 2&#
�['+
� .  

  
�����#��X
 ������	
�: 

:�����#��X
 
� �#�   >�?

� 2&#
� <
=  1'@+A� 2&#
� "'�[) �#?%TCr  �/ "
A( "!�)*
� "�'(#%
��#$�%
� "�%&#
� "

 	@+
� z@
�  !M . '+
� S��
� R��+  ! "!�)*
� 679� I�'�
�  ! G'% :(�@�+A� �*%�  
��
���  
:������	
 

1. �#?% ";e/ 2��
�
 "9��?% "+��( N��1= #
� <
=  1'@+A� 2&#
� "'�[) >�?

� 2&TCr  H%
. ['+
� 2&#	
 "�1�+'
� ��(�1�%
�  

2 �  2�([�+� 0��
' �#?% >�?

� 2&#
� <
=  1'@+A� 2&#
� "'�[)TCr  "�$��#�
� "1
�#%
� R��+  !
"�'+
� ��/��
��. 

  
  
  
  
  
  
  
  



2��
�
 "�/�#? "+��(  "�'+
� ��/��
� 5�, "�%&#
� ��'�[)
�� "�#$�%
� "�%&#
� "�'(#%
� "!�)*
� ��� ";e#
�    �/ Mp�!�, Mq	?%��(
�  

92 

.�

�	
: 
1. ARUN,K.G. Bone biology, Harvesting, and grafting for dental implants: rationale and 

clinical applications. Quintessence Publishing Co, Inc. 2, 2004. 

2. LEKHOLM,U.ZG. Patient selection and preparation in Branemark P-1, Zarb GA, 

Albrektsson T, eds: Tissue integrated prostheses:  osseointegration in clinical dentistry. 

Quintessence, Chicago, III, 1985, 199-209. 

3. NAITOH,M.KA; MITSUYA,S; KAMEMOTO,H; ARIJI,E. Measurement of mandibles 

with microfocus x-ray computerized tomography and compact computerized tomography 

for dental use. Int J Oral Maxillofac Implants, Vol 19, N 2, 2004, 239-46. 

4. JONASSON,GK.BG; KILIARIDIS,S. Estimation of skeletal bone mineral density by 

means of the trabecular pattern of the alveolar bone, its interdental thickness, and the 

bone mass of the mandible. Oral Surg Oral Med Oral Pathol Oral Radiol Endod,Vol 92, 

2001, 346-52. 

5. NACKAERTS,O.DH; JACOBS,R; HORNER,K; ZHAO,F; LINDH,C; 

KARAYIANNI,K; VAN DER STELT,P; PAVITT,S. Bone density measurements in 

intra-oral radiographs. Clin Oral Investig, Vol 11, 2007, 225-29. 

6. DEVLIN,H.HK. Diagnosis of osteoporosis in oral health care. Journal of Oral 

Rehabilitation, Vol 35, N 2, 2008, 152-57. 

7. TALLGREN,A. The continuing reduction of the residual alveolar ridges in comlete 

denture wearers, A mixed londitudinal study covering 25 years. J Prosthet Dent, Vol 27, 

1972, 120-32. 

8. DEVLIN,H.HK. Measurement of mandibular bone mineral content using the dental 

panoramic tomogram. J Dent, Vol 19, N 2, 1991, 116-20. 

9.    TROUERBACH, WT; ZWAMBORN, AW; SCHOUTEN, HJ. A study of the radiographic 

aluminum equivalent values of the mandible. Oral Surg Oral Med Oral Pathol,  Vol  58, 

N 5, 1984, 610-6. 

10.  GARCIA-MORALES,JM; TORTAMANO-NETO,P; FERNANDO TODESCAN,F; 

MAROTTI,J; ZWZELL,DM. Stability of dental implants after irradiation with an 830-

nm low-level laser: a bouble-blind randomized clinical study.Lasers Med Sci, 2011, doi 

10.1007/s10103-011-0948-4. 

11. SHROUT,MK; WEAVER,J.PB; HILDEBOLT,CF. Spatial resolution and angular 

alignment tolerance in radiometric analysis of alveolar bone change. J. Periodontol, Vol 

67, 1996, 41-45. 

12. HILDEBOLT,C.F; HENTE,N.L; GRAVIER,M.J; WALKUP,R.K; SHROUT,M.K;  

VANNIER,M.W. Bitewing-based alveolar bone densitometry: digital imaging 

resolution requirements. Dentomaxillofacial Radiology, Vol 23, N 3, 1994, 129-34. 

13. AlHAFFAR,I; NEFUSSI,R; KOLTA,S; FOUCART,JM; LAUGIER,P. Experimental 

evaluation of bone quality measuring speed of sound in cadaver mandibles. Oral Surg 

Oral Med Oral Pathol Oral Radiol Endod, Vol 102, N 6, 2006 Dec, Epub 2006 Jul 27, 

782-91. 

14. ElSAWAF,A.MM; El-BADRY,T; ZAKI,M. Assessment of mandibular alveolar bone 

density in osteoporotic sample of adult Egyptians. The Egyptian Medical Journal, Vol 4, 

2005, 40-45. 

15. AlHAFFAR,I; LAUGIER,P; NEFUSSI,R; KOLTA,S; FOUCART,JM. Experimental 

evaluation of bone quality using speed of sound measerement in cadaver mandibles. 

Acoustical Society of America Journal, Vol 116, N 4, 2004, 2477-78. 

16. RICHARD,E. Evaluation of Radiographic bone density.INT J ORAL MAXILLOFAC 

IMPLANTS, Vol 11, 1953, 41-45. 

17. TURKYLIMAZ,I.ME. Influence of bone density on implant stability parameters and 

implant success: a retrospective clinical study. J BMC Oral health, Vol 8, 2008, 32. 



���?� "#%�1 "	1%�  2�	#
�) (	1%
� "�,]
�35((#
� ( )4 (2013Tishreen University Journal. Health Sciences Series   

93  

18. VERDONCK,HWD. MG; LAURIN,T. Implant stability during osseointegration in 

irradiated and nonirradiated minipig alveolar bone: an experimental study. Clin Oral 

Impl Res, Vol 19, 2008, 201-06. 

19. WATZEK, G. Implants in qualitatively compromised bone. Quintessence, 2004, 1-5. 

20. SHAPUIAN,T.DP; REISER,GM; GRIFFIN,TJ; RAND,WM. Quantitive evaluation of 

bone density using the Hounsfield index. Int Oral Maxillofac Implant, Vol 21, N 2, 2006, 

290-97. 

21. TERAKADO, M.HK; ARAI,Y; HONDA,M; SEKIWA,T; SATO,H. Diagnostic imaging 

with newly developed orthocubic super-high resolution computed tomography (ortho-

CT). Oral Med Oral Pathol Oral Radiol Endod, Vol 89, 2000, 509-18. 

22. MONSOUR,PA.DR. Implant radiography and radiology. Australian Dental Journal, Vol 

53, N 1, 2008, 11-25. 

23. BERGKVIST, G; SAHLHOLM, S; KLINTSTROM, E; LINDH, C. Bone density at 

implant sites and its relationship to assessment of bone quality and treatment outcome. 

Int J Oral Maxillofac Implants, Vol  25, N 2, 2010, 321-8. 

24.      GRETHE, J; LISA, J; STAVROS, K. Changes in the radiographic characteristics of 

the mandibular alveolar process in dentate women with varying bone mineral density: A 

5-year prospective study. Bone,  Vol 38, N 5, 2006, 714-721. 

25. KULLENDORFF,B.PK; ROHLIN,M. Direct digital radiography for the detection of 

periapical bone lesions: a clinical study. Endod Dent Traumatol, Vol 13, 1997, 183-89.  

26. TURKYLIMAZ,I.TT; TUMER,C. Bone Density Assessments of Oral Implant Site Using 

Computerized Tomography. J Oral Rehabil, Vol 34, 2007, 267-72. 

27. BARONE,A.CU; CORNELINI,R; GHERLONE,E. Radiographic bone density around 

immediately loaded oral implants: A case series. Clin Oral Impl Res, Vol 14, N 5, 2007, 

610-15. 

28. QUIRYNEN,M.LY; DEKETSER,C; PEENE,P; BONTE,J; BEART,A. The CT scan 

standard reconstruction technique for reliable Jaw bone, volume determination. Int J 

Oral Maxillofac Implants, Vol 5, 1990, 384-89. 

29. JACOBS,R.VSD. Radiographic Planning and assessment of endosseous oral implants. 

1st edn. Berlin: Springer – Verlag, 1998. 

30. FREDERIKSEN,N. Diagnostic imaging in dental implantology. Oral Surg Oral Med 

Oral Pathol Oral Radiol Endod, Vol 80, N 5, 1995, 540-54. 

31. LINDH,C.PA; KLINGE,B. Visualization of the mandibular canal by different 

radiographic techniques. Clinical Oral Implants Research, Vol 3, 1992, 90-97. 

32. KARAYIANNI,K.DH; HORNER,K; MITSEA,A; BERKAS,L; MASTORIS,M; 

JACOBS, R; LINDH,C; HARRISON,E; ADAMS,JE; PAVITT,S. Accuracy in 

osteoporosis diagnosis of a combination of mandibular cortical width measurement on 

dental panoramic radiographs and a clinical risk index (OSIRIS): the OSTEODENT 

project. Bone, Vol 40, 2007, 223-29. 

33. STOPPIE,N.PV; WEVERS,M; VANDER SLOTEN,J; IGNACE,N. Structural and 

radiological parameters for the characterization of jawbone. Clin Oral Implants Res, 

Vol 17, N 2, 2006, 124-33. 

34. NAITOH,M.FT; OKUMURA,S; ARIJI,E. ASSESSMENT OF MANDIBULAR 

CANCELLOUS BONE USING LINEAR CROSS-SEC-TIONAL TOMOGRAMS: 

COMPARISON WITH COMPUTED TOMOGRAPHY. Aichi-Gakuin Dent Sci, Vol 17, 

2004, 33-37. 

 


