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Abstract: Electromyographic (EMG) investigations about the activities of the muscles have been the 
focus of attention for many years. In the field of orthodontics, investigators, among other things, tried to 
evaluate correlation between EMG activity, occlusal relationships and craniofacial morphology to 
analyze the effect of muscular activity, as an etiological factor in malocclusion. The purpose of the 
present investigation is to analyze the effect of EMG activity of temporal and masseter muscles 
quantitatively in skeletal class III malocclusion. 26 patients (9 to 11 years old), with class III 
malocclusion were selected and their EMG activity of temporal and masseter muscles in rest position, 
centric occlusion, clenching, mastication and swallowing were compared with 20 normal children at the 
same age range. Then the statistical correlation between 13 cephalometric parameters and EMG activities
were analyzed and then the regression analysis was performed and the results were as follows:
1- The mean amplitude of masseter and temporal muscles activity in rest position, centric occlusion, 
mastication, and clenching in class III samples were greater than normal group (P<0.05).
2- The mean duration of masseter and temporal muscles activity in rest position and centric occlusion in 
class III samples were more than normal group (P<0.05). 
3- According to regression analysis, a linear correlation was observed between ANB angle and temporal 
muscle activity in rest and centric occlusion that was not observed in other cases.
The findings of this study showed that difference in temporal muscle activity in class III malocclusion, in 
comparison with the normal group, is correlated with skeletal morphology of the face, but according to 
other investigations it is not ture for the masseter muscle.
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� 	
B#�
 �
]�
u� m� 4n/n 3�/m2 SNA

�/u� m� 4u/n W4/mW SNB

� � �n/� m�/3 ANB

��W ��3 4n/m 33/�3� Saddle Angle

�W� �3W �3/m u�/��� Articular Angle

�n� �34 �3/� mu/�3� Gonial Angle

nu 3u �2/n 2�/nn GoGn-Sn

mW W� 3n/� u3/W2 PFH

��u 2u �n/� u4/��4 AFH

Wu �2 Wm/3 2u/W3 Jaraback Index

�4 4 4n/n �u/� Facial Convencity

�4� nu2 4m/n u�/n2� Sum Of Bjork

 7�$�D\����X ��� ���� :,�����W� ����f� �Z�V 

�g5�$K ;=�$K @���#���
� 	
B#�
 �
]�
�/u� m4 nm/� 3�/mW SNA

u� m� 2u/n 4m/mu SNB

4 �x 23/� un/�x ANB

�/�n� �/��3 m2/� W4/�33 Saddle Angle

�W4 �n4 32/m nm/��� Articular Angle

�n2 ��u 3W/� W4/�n4 Gonial Angle

�m 3W u3/� u4/nm GoGn-Sn

u3 �u mW/W �4/W2 PFH

�3� �4� 3�/W 2u/��3 AFH

m4 �3 3u/� mu/W4 Jaraback Index
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� ��x ��/� mm/nx Facial Convencity
�4u nuW un/� 3�/n2m Sum of Bjork

 '��-��� ���� � �!&���%!�7�� '�O���MS92a�1�� 
���1���Medelec % ��$ Time Division �+ Sweep 

Speed 	%� '�O��� �44�6��  �� !�� ����T
)msec/cm�444 ( %Volt Division �+ ����LM

 	%� '�O����44����� �� ��% %!7�� ��$ '
" d�I(� !�� .
 *�$ ����� '�O��� !�6� 34 �� /�!: 3 � �+�� �� /�!: �6�� 

������.
�� ���� ����M �� � �!&���%!�7��$ ����$ �� 
"� ��h

�� d���L�%� �� 	��
��A� ��-F �$ % �LA�$� 	% 	%�
 �6F�  ��n��$ '
" '��� ��!> 	!�� J�� '�O� � R>�% �� % �!

 !��� ����$���>�� ���9h�� ��!> � !& .�� ���� w�
 ���� .��) �� .G 	��� % '/+����  '��-���� �!&���%!�7��

��$ .�L7+ ����� ���� ��.
 ���� ��M�� �
�$� ���P �7+!�7�� ��%��� \:�� ��S

� ;7�� �$ !I��N )� Vf� % /���+�
: 	�: �7+!�7�� '
((�

" '��-��� . ?+ �� �6XC !: �� �-(� % �9i� 	�:�%!�7��

" '��� ��!> .�L7+ ;F��  �$ % �UA� ��M��E
 �!+) 
 �9T �� ���G .��� �6F�  % �:�%!�7�� 	!�&��!> ;�� 5D����

���� ���:� ���L$ ����� �(��� . 	!�&��!> ;�� ��S
 !$ �:�%!�7�� 	%��:�O��& }%� )� Hanspancherz �� 

Miralles$ ��1 ������ �h .���7�: % ���!$ ���J


" '��-���)2() !+�t��(.

����� ���� �� �:�4')�
��  ;��" � �!&���%!�7�� 	!�&
 % �(���*A+��+� 0XC �Yq�� % �:�O��& �b % ���� 

D�M ��J	/�!� .N�6�� J�M�!��� w�/$ R6$  ,.
+�S %� 
$ ����$ � % � !h %� ��FClenching')�
�� 
" 	!�& .

 !I� )� ?� �!&���%!�7�� �����  �� ��� !�` �$ �)D
Decrement % Interference �� ��% 
" ���!$ d: 

|�:����� )� ?+ �:Decrement 	�O�� % 
A� '
+� 
Interference��$ ���!� ��0XC �����  �$ �S�� �$ E�$ 

:� ��S *��
+�!& jeM 	���G ���!$ �� �C0h� *+ .
	���G �$�+)��'��-��� �$  ��/ � �!� )� SPSS ��I(� �$ %

 �$ �$����� !+) �����
" �����:
�x �� \+��)G ���� 0XC �����  *�O���� j0�1�

% ���!� '%!& %�[0� IIIg+!h )� .��)G Groups t

�P j
: R>�% �� % 
" ���!$� *+� �$ .�!$ �� ��$ <68
��� �$ 0�9� .�����$ *�$ �+G [0� .N�6��III ���!� ��! � % 

 D�M �� �:�O��& % �Yq�� 0XC �����  !I� )�
�(�� 	���G %�-� ���O�(Pa���� ��S% 	���

3x	����� �81 �O�L9�: <+!q *���� '%!& *�$ ��
���!�%[0�III��� �����  !I� )� .N�6�� j0�1� ��0XC

��(� 	!�����-� �C0h� �$ 
(�"�� 	����� � 
�$ �� %
 	���C % .���!&� /����G Vf� %G�81 .��) % .G .��$

*����	����� �$ ����C� �%
M�(�� �O�L9�: ����$ ���.
j
:����� )�*+�.��)G j0�1� d�$�+�� �� ��$ *+� 	���G

0XC �����  ���Yq�� % �:�O��&'%!& �����!�% [0� 
III��
� �$ �!��Y� )� ?+ 	���C % �� � 
�$ �� 	!�����-�

�� �81 �8$�� ?+ r�9��� *+� �+G % ��� @9�!�a
"�$
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 �,�h�i\ j�� �� �)���� �� '�
����= ;� Pancherz
��� ���]A� � �)�B/
� �

��$�%��
�� �6XC �����  *�O���� �$�+)���Yq%� ��  ���!� '%!& 

 % [0�III .N�6�� ��� �� ��� .�A�:
�x���M �� �Yq�� �6XC �����  �(��� *�O����	��

�M�!���, 	/�!� .N�6��  '%!& �� j!h %� R6$ % [0�
III���  R6$ D�M �� j0�1� *+� % ���!� )� !�A�$ .N�6��

%	/�!� .N�6�� �(�� 	���G !I� )� �b ��� �� ��$ ���
)4�/4P<.(

 �)D �$ ��� !�` �� ���� � �!&���%!�7�� �A+��)G
 ���� % �b j!h %� �� D�M ���� �� .�����$ 	�!$


" ����� ���&�
S.
�x ���M �� �Yq�� �6XC �����  �(��� *�O����

Clenching '%!& �� ����$ .
+�S %  [0�III )� !��� 
 % ��$ ���!� @�  ���M �� j0�1� *+�Clenching �� 

�(�� 	���G !I� )� �b �����$ ���) ��/�P<(.
�x *�O����*A+��+� ���� �� �Yq�� �6XC �����  

����� �� \+��)G ���� ���O�(P D�M 	�: [0�III \�$ 
 �� .
+�S % R6$ ���M �� j0�1� *+� % ��$ ���!� '%!& )�

�(�� j!h %� !:
" ���)��/�P< ()!+�t�	�:nJ3(.
�L+�����  �6XC �����  *�O���:�O��&�� %�  '%!& 

�� ��� .�A�:
�x *�O���� �(��� �6XC �����  �:�O��& �� j!h %� 

 % �M�!��� ���M	/�!� .N�6������� ��  	�: [0�III

�(�� 	���G !I� )� j0�1� *+� % ���!� )� \�$ ��$ ���) /S

���M ���6XC �� �M�!��� �b ���  ()��/�P<(.
3x ���M ��Clenching *�O���� .
+�S %  �(���

 �6XC ����� �:�O��& '%!& ��  [0�III ���!� )� !��� 
��$�(�� % ��9� ���.

nx *�O����*A+��+� �6XC �����  �:�O��& �� 
j!h %� !: �� D�M ���� [0� .�����$ �� III

���!� �$ �9L���$ �� �+ \+�/ � E �� j0�1� *+� ��� 
D�M�M�!��� 	/�!� .N�6�� J 	���G !I� )� R6$ % 

�(�� j!h %� !: �� ����$�) 4�/4P<()!+�t�	�:
�J�(.

	����� �O�L9�: <+!q 
�$ �6M!� �� '%!& *�$ ��
 % ���!� [0�III�� j0�1� �(
(�"�� 	���) 4�/4P<(J

�$��: ')�
�� 	!�����-� �C0h� 	����� �� % 
" 	!�&
�(�� �O�L9�: �� �����$J .��)G % .���!&� /����G 

�81 *+� 	�!$ ����C� �%
M *�(^�: % 
" ����� .G .��$

+�!& *���� @1 .

 �+%�) *�$ .���!&� /����G ��ANB �6XC �����  % 
�:�O��&���M �� �M�!���  
" '
:�A� �81 �8$�� 

)44�W/4=F (*�(^�: %*�$����� �6XC�:�O��& � �
���M	/�!� .N�6��  �+%�) �$ANB �81 �8$�� /�� 

 
" '
:�A�)44��/4=F.(
 �+%�) �� ��� !�` �$ �)DANB ��� �+�+�%) )� �7+ 

�� ��� �$ ��67�� �8$�� *���� �� �� g���� *+� �� % �%�
��� *���� ��S [0� .N�6��III 	�:/����G !$ '%0C 

��� �� !& ��!> '��-��� ���� �7�(�6�.

 &'"
� 0XC %�-�.N�6�� ��� �$ 0�9� .�����$ �[0� 

III �!  
�$ %� �� %�-� )� �"�� ���!� ��! � �$ �L+��� �� 
�� *A7��  % �7������G
"�$ .
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!  ���w�98�� 
(+ , \+�1 	��$ ��S '
�) ��S�� !:
 ���� �� w�  
�$ %� !: �� !��Y� .�7����� w�98�� ��9�� �� 

� �!  �� w�98�� )� �
S *A7��  ���L�E)!  %� *+� �!+� 
(+

!O+
7+ �$ �(��O(� ;$��� �� '����:��!>
����.*+��!��Y�
�O�L$�$�� !�	���($��6��: ,��� �$J �O��Ob % �XC� 

���� ��(A7��  ;���C �!76�C.

�,�h�D\�",�� 	
B#�
 �%�� �
���� � 7��# ����� �� kc � ���� �]A� �4�� 5C�III���
�=� Y%+ 

�,�h�l\ 	
B#�
 �",�� 	(,��,� �
���� �4�� � 7��# ����� �� kc� ���� �]A� C�5III�� Y%+ �
�=�
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�,�h�m\�",�� 	
B#�
 �%�� �4�� �
���� �)�B/
�� 7��# ����� �� kc � ���� C�5 III���
�=� Y%+ 

�,�h�n\�",�� 	
B#�
 	(,��,� �4�� �
���� �)�B/
�� 7��# ����� �� kc � ���� C�5  III

 �q�9��� �����  �� � �!&���%!�7�� )� ���!$ *+� ��
$ �� �6XC ��� �9T �7+!�7�� ����� ��F
(� J ��S


" '��-��� �6XC ����8� . )� � �!&���%!�7�� R>�% ��
�� *U� ��0XC ��9���
+�&�� ����� �� !��Y� %  
����

 �����  �� 	��� �$ �� 
"�$ �6���C �� !��Y� !$ ���
� �q�9���_�� !T
("�$E )�(: �h�9��� *+� )� 	��
�� ��� 

 ������ �$ )��� ����� )� 	���L$ �� % ��� '
A� ��1�("
���� ��S% 	!�A�$ . ��� ?+ �� �-& .���$ 
+�" R>�% ��

�C0h� � �!&���%!�7�� @�  �� ��� ��-�� 	�
��� 
 	N���(7� � !A�P �$ .��/�: % '
" ��1�(" ���G )� 	��
��
�+����"��L�: 	��"%� ;i� ������ !O+� 	��"%� % ,

?������G ,��(A7��  !O+� 	��"%� % 	��� � ,\��� )� �� 
��1 �$�� �$ *+� % 
" 
:��1 !�A�$ �6XC , � �+�� .���

XC ?+ ���� �� �� �� �C0h�$ ��M �6 � �6��%
���� 
:��1 !�A�$ � �!&���%!�7��.

$ �$ �6XC �$�+)�� �$ ��M!: � �6��%� �!&���%!�7��
��� .G )� '��-��� �$ @�  % ���� ��S% �+���+�%
�� .���

 % �6XC �P�7�%!��� % �P�7�%!7�� .���1�� �+ �! 
 .G ���7� ���>���1�(" ��% ��� d: )�(:  *+� )� .���

��/$�S ')�
�� �� '��-��� �6XC 	%!�� 	!�&�!�E �� �b!& 
 	%!�� % �6XC �q�9��� �����  *�$ ?+!��%/+� �q�9���

���� ��S% �81 �8$�� .GJ !O+� ����� �� r�9��� *+� ��� 
��� w��F
"�$.

��8� �%!�7�� )� ���!$ *+� �� *+� E
" '��-��� 
�%!�7����S0XC �����  �L+���  �+�+�/� ����509> ��


" '��"� ���G �$$ ��%  � �q���C ���+� .�7�� ;���.�b
����f: ,)
+�,G �L$%…% /�� .�����$ 	��7�: �
C )� 

	�:�%!�7����)��(Needle Electrode) �+ % Fine

Wire Electrod �� 	��� �+�� *+�!$�($ % 
A� '��-��� 
?+�� !I� ���� �6XC �����  )� �6� �C0h� 	!��$" E


$� ����M� '%0CSignal Contamination �%!�7�� �� 
L� *+� �� ��� !�A�$ ��8�B ����  o+��� ���!$ �� ��

� !& ��!> �S��.
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 ��1��!P !q�M ����8� % �69>����" % ��I(� �$ 	!�&�6S 
<68� �&
�^�P )� ,�� 0XC ����� �Yq % �:�O��& �� 

���&�
S ���O�(P D�M )� ?+ !:����  Z�$ �� ��!>�!�&.
�K����� ���K : !I� g9hCarlson �Yq�� �6XC

|�: ���!� ��! � �����M �� �tUA� �����  ���&�M�!��� 
 ���
�)�4( ����8� [��� !$ %Moyers H6�U� 	����L> 

 �6XC�:�O��&M�!��� ���>�� �� ���!� ��! � ��  ���  �
���)3(E����F ��  �� �6XC %� !: �� ����8� *+� �� ��


" '
:�A� � �!&���%!�7�� �����  �M�!��� �>%E �� ��� 
 �6XC�:�O��&��$ !�A�$ �����  *+� .

�� 0XC �����  �(��� *�O���� �L+��� ���Yq % 
�:�O��&���M �� �M�!���  ���!$ *+� )� ;F�M o+��� 

.�A�\+�/ � '
(:� 0XC �� � �!&���%!�7�� �����  
w�  ,.N�6�� ��� �$ 0�9� ��! � ��[0� III ���M �� 

�M�!��� �6XC ���� �� j0�1� *+� % ��$ �:�O��&
�(���� ���
"�$.�� �+ *+�  ����8� o+��� �$ �:Moss %

Miralles��� ��&)��) 2JmJW(. �����  �� !��Y� 5D���M�
���M �� 0XC *+�$ �M�!���  � ��S �� !��Y� �6C

��� �� 0XC *+� 	!�&��!>[0� .N�6��III �$ �9L� 
�� ���!� ��! �
"�$.

'L5� -8�45� �
�=� : �6XC �����  �$ �8$�� ��
�:�O��&���>�� �� 	/�!� .N�6��  ,Vitti .���7�: % 

�� �-+� �� �6F� \�� �6XC *+� �� 
�
����
(�)��( . o+���
)� ;F�M.�A� ���!$ *+�  �6XC �����  \+�/ � '
(:�
�:�O��&�� �$ �9L� �Yq �� ���>�� *+���  
+�" % 
"�$

 *+� /��$ � �6XC !�A�$ ���:� ;����:�O��& ���>�� �� 
w� 
"�$  . *�O���� �L+����(��� '%!& �� ��0XC �����  

 [0�III���  �����  �� ��� .G *�9� ���!� % .N�6��
 0XCO��&�:��� % �Yq����� ��  	�: [0�III

'��$ !�A�$��� �(�� 	���G !I� )� %�-� *+� %  ���

��
"�$ .����� ����8� ��(� @��� ���>�� *+� �� '
"
Moss���) mJW( ���� �� ���!$ *+� )� �6F�M o+��� %

o+��� �$ �Yq�� �6XC	% ��
� ����U�: E� )� ��M !: �$ 
.N�6�� ���M �� �� ���G �� �-61 	����
�� 	/�!� 

��� [0� .N�6��III % 
���� .N�6�� �� 	!�A�$ \�� 
 ��
�� \:�� J
���
� � �� ���
�� 	������ ���
> 	����
��

\(��� ���
�� 	�: !$ 	!���+) 	%!�� R+)�� <S�� 
����
��!& ��S�� 	����
�� 	%� . �$ 	���G o+��� �� %�-� 
+�"

�� ��
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