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A lot of studies have discussed the reduction of mandibular movements range after orthognatic surgeries. 
The present study focuses on the conventional orthognatic surgery methods to determine the method with 
the least effects on mandibular movements. Sixty patients were investigated in a prospective study. They 
were divided, based on the surgical method, into three groups. In the first group (20 patients) sagital 
osteotomy, in the second group extra oral vertical osteotomy for mandibular retrusion, and in the third 
group simultanouse Bimax osteotomies of the upper and lower jaws, were performed. The surgical 
method applied for maxilla was Lefort 1 osteotmy to protrude the upper jaw and of the lower jaw was 
extraoral vertical osteotmy. The range of mouth opening, in centrals region, right and left lateral 
movements and protrusive movements, before and three months after surgery, were measured. Sagital 
osteotomy method (the first group) showed the most changes and reduction in movements, while the 
least changes were observed in extraoral vertical method (the second group). 
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 )*+� %�C&�D� �� (���
 ("<�� �"��
 -%��E � �&�$�� ' 4�� -!/ (��7 3� F�G �� ��H"�

�I
 �" ���'��� ��F�� -J�G 6$�� 9:� !�"�# �$ ����
�*0G�� �KL� (;
 3� 4# 6"�'<M� ��N"� �� <G�)O-P-�.(

�C&�D� !"� 3� Q<5!��C��F����KR� ������ ����������
��� �$ %���� ����� �'� �� S'�<*� T'� �/ ��.

+���" 9/�
 �'� �� -���N� �C&�D� !"��U ��;�� )>�-�3 ?=���  (

 ��/ �E�$ �� ��@O �� >� '� %<� �� -<�*V�� ���7 S�/ 
<V J�NG� �*C"�V �*�� ��*/��;�� �� S�/ . ���� ����;��

���� T'� W�/� �� �C&�D� ' <G<V X�0I� A'�� �/ �� �
 �� �5 A'��?U6$�� ���7 ��;�� .

 T'� �� �G�5� (Y�� �����Z*/� (��V -S'� A'��
Sagital Split Osteotomy (SSO) (��V -J'� A'�� -

�G�5� [��Y T'� �� �����Z*/�Extraoral Vertical 

Ramous Osteotomy (VRO) (��V -J�/ A'�� ' 
\�� �$ ���F;5 �����Z*/� �$ ����� T'� �� !�"�# ' 

 �����Z*/� \��Lefort 1 [��Y !�"�# �$ ����� T'� ' 
 ' �G�5�Vertical Ramous ��� (LF1/ VRO).

 ���/�0.�$ ' ��� ]�� A'�� �/ �5 �� ����;�� J�;� ����
 �.$ !��(IMF) %<� ���� �^O<V A��_*/� �*_5  . T'�

�.$ ���F;5 �������� �� \�� �$ ���/�0.�$ !

(Bimax) %��E �� Rigid Fixation��� .
 3� 4# A�� �/ F�G ' (;
 3� (�7 ����;�� �;5 ����

A3�<G� �"3 `�V �� !�"�# �$ �E� 6��� �/ ����� ����
<V 6�K ':

@^ S��*G�/ ���G�<G� ����G �� ��5� ���� 3�� ��F�� 
(MIO)Maximal Interincisal Opening

?^6/�� �� �$�8 6��� ��F�� bc ' 
>^ �"��H:�# 6��� ��F�� 

!#� �" ' 6"���'� ��F�� d�0*�� �� 6"��MIO �eG �� 
 ����� ���;�� ��� �H"� %���
 �� f<V �*$��?���  �*�

 ' 6"���'��U���  �*�MIO ��F�� -��� MIO �' g�ME 
�?��� !#� ����� �� ' <"��� ��e�� �*� 6"��?���  -��*�

 ��<I� !"�=O��� �<V ��/�M� �*.
 �I$� �E�$ W�/� �� bc ' 6/�� �$�8 %���� ��F��
 �$ �� <V ��/�M� �G��3 !�"�# ' \�� �$ h/' hY !��
 J�NG� �� �$�8 %���� ��G�<G� �i*+� W�;� �� !�"�#

��<5� . ��e�� ��/�M� �� F�G h/' hY Q��MG� �G�� �5
<V.

S���& gD/ !�� �E�$ W�/� �� F�G �"��H:�# 6���
��<G��� !�"�# ' \�� �$ S��*G�/<V�� . ��F��Projection

' 6�j� ��;�� ���� S��*G�/ ���G�<G�Reverse Ovevjet 

6/� A<V k�$ �_��.
3� ��� %���
 �C&�D� !"� �� ����;�� �'�' ��5���C�:

^����;�� ���� ���� 
^ ' ��;*0�/ %\B*Y� !*V�<G TMJ �� 3��G �� 

 ���������� �����<V�� �*V��.
^ %��E ' �$ ' ��5� ����� 9+� �� �C���� 

 �*C"�V �*�� ��*/��;��
 S'<� ��@ !�HG��� -����;�� (� ��<C� ����� %�
B8� -
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 %���� �� ���C� Q��MG� ' !�HG���MIO ' �"��H:�# -
�$�8 %���� ����� T'� �� bc ' 6/�� SSO �� 

 S'<�?6/� A<�� .
 S'� A'�� �� �C&�D� �N�*G) T'� �� �����Z*/�SSO (

 S'<� ��? %���� !�HG��� f6/� A<�� MIO ' PROT ' 
RLE ' LLE�� ��:G ���C� Q��MG� d�0*�� �� �� <5�.

 S'<�? �'<� 95�� @@���  �� �� �*�MIO ' (�7 
 A'�� �� (;
 3� <C�@�� ��:G  ���� �� !��m;5 f<5�

�e�B� (��7 95�� F�G �"��H:�# ' �$�8 %���� ��
<V A<5�:� (;
 3� (�7 �� 6�0G . !"�*:�� A'�� !"� ��

���� ���' !�"�# �$ %���� %����n� ' 95�� .
 J'� A'�� �� �C&�D� �N�*G) T'� �� �����Z*/�VRO (

 S'<� ��> ' !�HG��� ' 6/� A<V A��� ��:G  ���C� Q��MG�
 �� �� o�$ T'� �� ����� 3� <C� ' (�7 %���� ��F��

6/� A<V �0"�I� .�e�B� (��7 95�� T'� !"� �� �� ��
 T'� !"� p7�' �� ' <:G A<5�:� !�"�# �$ %����

6V�� A��;5 �� ����;�� �� �� �*��� %����n� !"�*;�.

 J�/ A'�� �� �C&�D� �N�*G) �$ ���F;5 �����Z*/�
 \��!�"�# ' ( S'<� ��= !�HG��� ' 6/� A<V A��� ��:G 

�� ��:G ���C� Q��MG� �� %���� A'�� !"� �� �� <5�
 �*;� S'� A'�� 3� �&' �*:�� J'� A'�� 3� %����n� ��F��

��<V��.
 !"�*:�� �H"<." �� A'�� �/ �0"�I� �� �� ��8 ��

 T'� �� %���� 95�� ' %����n�SSO�� A<5�:�  f��V
� 4# J�/ A'�� �� %'�_� ��<G� �� %���� !"� 95�� �� 3

�� ���:� 6"�'<M� ' %����n� !"�*;� J'� A'�� ' <V��
�� ��N"� ����;�� �� �� %����<"�;G .

 �"�i�@ ��F�� !�HG��� MIO ���� A'�� �/ �� �� 
�� ��:G �H"<." �� �C&�D�<5�.

 �7�C*� �$ %���� ����� 95�� F�G �H"� %�C&�D� ��
 !"� �� �� 6/� A<V T��F� �$ �����Z*/� ��������

<G��� �H�5�;5 �C&�D� .�� q�;N� �� ��;G �eG���r� ����
 ��e*G� !�"�# �$ %���� 95�� ��.�� �� ������ ��

�� ��;�� 6/�# �'� ��"F0G� �&R0� �� �8�V �� -�'�
�� -<�.G �&�.V� ��N"� <�G�� �G�5� [��Y �������� 3� ����

VRO*/� ��� A��_.
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 ���Q�RP �*�	8� ��G.	��MIO <0= �� �#" / <L;�#%	&� ���� �/�� �� ��
 2/��RP ?� �" ��� �L*. / +� ��G.	�� -?��	0�" <� ���#� 

�#%	&� �	�!/�� �� 
� �! ��

?� �L*. /���  ��)2	�( ?��	0�" ���#� +���� <0= T�.
@?/O @/?= ?U SSO
@@/t O/?> ?U VRO
@>/P O/?� ?U LF1/VRO
U4/:V 4/:V 45 W0�

SSO: Sagital Split Osteotomy
VRO: Extraoral Vertical Ramous Osteotomy
LF1: Lefort 1

 2/��:P XF$Y� �	��� �	�#� Z��[.� / ��G.	�� 
 �#%	&� 2/� �/�� ��

<0= �� �#" ?�C�� <0= �� <L; ?�C�� �	��� T�.
=/=±O/>= =/=±@/=� MIO

O/U±=/P t/U±t/O
 �� �$�8 %����

6/�� 6;/

t/U±>/P t/U±O/O
 �� �$�8 %����

bc 6;/
?/@±O/P ?/@±=/O �"��H:�# 6���

MIO: Maximal Interincisal Opening

\["
 ����� 3� 4# !�"�# �$ %���� ����� %����n�

$�� ���7 	M� ���� ���"3 %�C&�D� �� ���������� f6/� �*
 ' ����� �8 �� S�;"F�'�# �CD7 6�Cv' �� ���n� ��"3
 �� SB*Y� -� ��� ����Y X5 �� 6"��G �� ' �� 3� 4#

TMJ ���;
 ' �I$� 6�� �� !�"�# �$ %���� 95�� ' 
6/� A��� ���� ���� A��;5.

�� ����� ���V'� �F"�G�Y �5�� ' J�� ���� <G���
# !"� �� ��V �i_� ��w$ (Y�� �� 9:� 6
 �� A<"<

�G -���;
 �V���� (�&� �� %Bw
 x$ -%Bw
 �/���
 %�CD7 !*$�� ���7 g�ME J<
 ' ����� 6/���G ���.�
 !"�*;�� 3� �*$� ��� �� ���/�0.�$ q�G ' A<V �����Z*/�

�� d�0M� ("\� !"�<G�V.
 2/��UP XF$Y� �	��� �	�#� Z��[.� / ��G.	�� 

�#%	&� (/� �/�� ��

�C��<0= �� �#" ? <0= �� <L; ?�C�� �	��� T�.
@/=±O/>t >/=±�/=> MOI

O/U±?/O O/U±�/O
 �� �$�8 %����

6/�� 6;/

O/U±>/P t/U±P/O
 �� �$�8 %����

bc 6;/
t/U±=/P t/U±O/P �"��H:�# 6���

MIO: Maximal Interincisal Opening

 2/��VP�� �	�#� Z��[.� / ��G.	��  �/�� �� XF$Y� �	�
�#%	&� (��

<0= �� �#" ?�C�� <0= �� <L; ?�C�� �	��� T�.
U=/=±?/=U ?/=±?/== MOI

@/@±@/O U?/@±=/O
 �� �$�8 %����

6/�� 6;/

U=/@±t/P UO/@±P/O
 �� �$�8 %����

bc 6;/
P/U±@/P O/U±O/P �"��H:�# 6���

MIO: Maximal Interincisal Opening

 !�"�# �$ %���� 95��(Hypomobility) y\�;C� 
 %��E ��mm<40MIO�� 3'�� <�� . X&�/ ���$� �C&�D�

 �� 6/� A��� ��:GMIO !�� =� �� �����  ��n*� �*�
6/�.

 %�C&�D� ��Rotskoff ' ����.;5 ' Petersson

 S�"F0G� ���G�<G� ��& !�� �E�$ �j��<� ��F�� !�HG���
(MIO) (�7 �I
 3� !�"�# �$ ����=P���  �� A��� �*�

(;
 3� 4# �� ��F�� !"�=?���  6/� �*$�" 95�� �*�
)t/@U) (%t-P.(

%�C&�D� ��Stacy ' Boyd �� 6/� A<V A<5�:� F�G 
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�����Z*/� �� %��$�& ��5I �$ S�*���/ ����� �� A��;5 
 3� 9�� !�"�# �$ %���� ����� 95�� ��F�� -!�"�#

 ����� [��Y A�� 3� ���CE �Y�V �����Z*/� T'� ��
 6/� A��� �G�5�)@U->.(

 �v�� �C&�D� ��O ����� (;
 3� (�7 ��;�� MIO �*;� 
 3�=U���  �� (;
 3� 4# ��F�� !"� �� <G��� �*�>P

���6$�" 95�� �*�.

 95�� ���������� �������� 3� 4# �*$�" !"�*;��
MIO'� �� 95�� !"�*:�� �� ���  T(SSO) Sagital

<V A<5�:�. ���� �<C� %�C&�D� �� 6/� J3\ �� ���

 �K� �� S��*G�/ ���G�<G� �<V<�� S�;*�� -���� ���7 ����

IMF�� �� �� <V�� ��F�� �'� �� <G���MIO f���{H� �K� 
 ��V'� J�;� �� ��c �*�&�IMF �*V�� ���' %<� �" �� 
�� ��0." �;5 �� -6/�<V��.
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