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nC �/�I� �! �#�� �! �/�I�  ��/	�� &
� ����� �& �� �H�

%/&�( ����V� ?$E
& �
�3 . 1�K��& T/ �! �5� �/��I� ��p

 �
��8 � ��5�! ����#�� %�� �� O��� �
��8 � %�&�! 1%E ��W�

!�: ��5�! �� 6
�8t�"! M/
�!��! ?&�! $  M�! �/��I� =�5� �/�5�

1/1  ��2/1 &�! ��Q�� .  

���5� s����
 	
 %9!  �A���#�� $�93�� �b� 	
 1��( �� ��

 �9A�0� �& ��8� ��� �! ���
��S �� R��
 �! %�<��
( 1���

Giuntini �
��)5� �]20 [%�%E � /�7� �K/%)/ �! .  

1	
%�
 &��� ������
��S /&
� �& ���( �����A��� �
��A �8
�(�

	
 %�&�! ����2 %�<��
( 1��� $�93�� M��9� �
�!:  

1 - GF-FMN )Glenoid fossa- frontomaxillary nasal :(

���3�8 M�! ?�0C �
��8 ��
C � M/��  �07� M/��  

 ���
/%�� �07� 4!�7� ?%�<��
( 1��� ��
����
 ������ �&

)Condylion: CO(  1��� �07� �
��2 �! �� %�<��
(  

GF )Glenoid fossa( �� ��C��E &�E]20 ?17[ �� ?

�8� �
	�� ��^/"(�����)FMN(.  

2 - GF-S on FH )Glenoid fossa-sella on frankfort 

horizontal plan :( �07� M�! �
��8GF  ^� ��  

S )Sella(  ����)�
�8 M
S ���)FH(.  

3 - GF-PTM on FH )Glenoid fossa-

pterygomaxillary fissure :(�07� M�! �
��8GF  ���E ��

�
#� -  �)8)PTM ( ����)�
�8 M
S ���)FH( ) 4)E1(.  

1&
&  �& �yyyyyy�yyyyyy�=� �
"yyyyyy8
 SPSS  ��yyyyyy �16   

)version 16, SPSS Inc., Chicago, IL ( 	
 1&���yy�
 �yy!

���	.  � �8�B T/ w��/�
� "�A��. ���Duncan    � �y/"�� &��y�

$8�( �
�3 4�
V�.  

  

 
N: Nasion S: Sella PO: Porion Or: Orbital 

Ar : Articular Ba: Basion GO: Gonion Me: Menton 

B: B Point Gn: Gnathion A : A point CO: Condylion 

PNS: Posterior nasal spine FMN: Frontomaxillary nasal 

ANS: Anterior nasal spine FH: Frankfort horizontal plan 

GF: Glenoid fossa Ptm: Pterygomaxillary fissure 

 6��1 .�'8+$�9 ���1 :�%'0�* ;'/(+
 )''/< ;�0 ����%*� ��+
 !�=�%
����  
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)-��� �1  

 �8�B T/ w��/�
� "�A��. ���	.)One Way ANOVA(  �! �

 ���	. �. ����&Duncan M�K���� �� %�&
& ��H� ?  

GF-FMN ���� �& ��9� ��B �! 1���� ���  	
 ��H�! ��
&

���� �� 1%�H� ���  %E�!)048/0  =p value(  =
%� }�� ��


���� �! ��9� r^�C
 ����� ���  %��E
%� �
&  

)1/0  =p value( ) ��%#1 .( �
��8 M�K����FH on GF-s 

���� �& $�& �! ����� 	
 ��5� 1���� � 1%�H� ��� %�. ��
 ?

�. r^�C
 �8�B T/ w��/�
� "�A��. ���	. ��9� 
� ��  ��H� �
&

 &
%�)247/0  =p value( ) ��%#1 .( M�K����  

GF-PTM On FH  1���� ���� �&09/30 �
��  �& � ���

 ����� ����6/28 �
��  1%�H� ���� �& � ���28 �
��  ���

%�. $�& �! .��9� ����� ����. �b� 	
 ���� \�� �� �&  �
&

 %H� 1%��H�)204/0  =p value( ) ��%#1 .( �
��8 M�K����

 1��( �� �� �& %�<��
( 1���) ?1%�H� ���� ?1���� ����

����� ���� ( ���
��S �� �! $� �GF-FMN?   

GF-S on FH  �GF-PTM on FH  v���� �!  

78/4 ± 69/70 �
��  ?���73/2 ± 8/11 �
��  � ���  

25/3 ± 9/28 �
�� %�. $�& �! ���.  

  

 45�  

 [7� ��W! �&
& U�m�� ��b�� �! %�<��
( 1��� $�93�� M��9�

	��! �& ~"# M/
 �������� $�
 ��
����
 ���]1[ �� 
�p ?

 ���
�
 ��� �����IC ��� �! %�<��
( 1��� �� � $�93��

��
%�&- �� ��:;� ��
����
 &�
@(]4-2 .[Kantomaa]16 [ �!

 ��� �! �9A�0�37  M�! D����
 ����! �! =
�(�A��� �
��A

 � $C
&�S �� �
 �& %�<��
( 1��� 4)E � 4�/%�� ���A�8���

�����  �! %�<��
( 1��� 4)E ��:;� ��m�8 �
 d�7V� 	
 4���

&�� %�/;� 
� 4�/%�� %E� ��� .  

1&
& ��H� ��E@( �& ���(���( ��9A�0�  �! &
�8
 �& �� %�


 R^� ���
�
 ���II  �& �5�5# 1%2�3 �/�
	 �&�! ��(�"!

 �A�� /& $�93�� �! D����
TMJ $�
 �5�5# ���&]14-11 .[

��A��� �!�/	�
 �&�!�# T/��  &
�8
 �& %�<��
( 1��� ��
C �/�#

 R^�II �� ?4�/%�� ������ �!  	
 �H�! �
��2 �! %�
��

&�E s� V� ���E�8���
�� �����IC]20.[  

 ?T������. $�93�� �
��2 �! %�<��
( 1��� �A�� /& $�93��

 R^� ���
�
 ���II �� �/�KH�S 
�  	
 �Z9! �& 4� �& � %��

 R^� �
��5�!II �� ?���
�
 ���  ���(�
�3 �! D�!�� %�
��

 ?%E�! 4�/%�� ������ �. ����& �! � %�<��
( 1��� �A�� /&

����& ����& �! M��N5�  � 4�/%�� �&��. �
# %���� �/��

�b�^� 4!�3 �
���Q� 4/%�� %E� �)���)� T/�V�  �


��  %�<��
( 1��� ��
C 1�
�/& ����C�� �����IC �& %�
��

&�E &��/
. �� �
���Q� M/
  j^�
 �! �W#�� 4!�3 T5� %�
��

 R^� ���
�
 ���II  �!�/	�
 M/
�!��! ?%/�5� 4�/%�� ������ �!

�� %�<��
( 1��� $�93��  �%S���
 �����& r
%�
 �
�! %�
��

&��( �
�3 1&����
 &��� ����� ��
%�&]8-5.[  

  
:��0 1 .
>,�?
 )'@��'
 
���A GF-FMN� GF-S on FH � GF-PTM on FH �B C>1 ��'
 �%
 �� 
* ���9 D� �����'B �B :�
 

�E+�&� FG& II 
B ����= �E��<� 6.,�$
  

GF-S on FH GF-FMN  GF-PTM on FH  

�*�
  �6$���  (����  
 7�83���± 9��53� 

����� )!��� ���(  
�6$���  (����  

 7�83���± 9��53� 

����� )!��� ���(  
�6$���  (����  

 7�83���± 9��53� 

����� )!��� ���(  

���� 1����  19  9  1/2 ± 60/11  5/88  74  45/4 ± 6/72  39  27  00/3 ± 09/30  

���� �����  22  8  9/2 ± 70/12  0/87  65  80/4 ± 4/70  37  18  36/3 ± 60/28  

���� 1%�H�  21  6  2/3 ± 27/11  0/87  66  10/5 ± 0/69  40  24  40/3 ± 00/28  

GF-S on FH :<��
( 1��� D�7� �
��8����)�
�8 M
S ��� �! ^� �� %�  

GF-FMN :�
	�� ��^/"(�������8 �� %�<��
( 1��� �07� M�! �0C �
��8  

GF-PTM on FH : ����)�
�8 M
S ��� ��^/"(���K/��S ���E �� %�<��
( 1��� D�7� �
��8  
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���(
%# ��9A�0� �&  �� �
Basili �
��)5� �]18 [ �

Baccetti �
��)5� �]4 [& =���
 1��� �A���#�� $�93�� %�&


���
�
 ��� M�! �& %�<��
(  R^� e
��� ���I R^� ?II  �

 R^�III ��8�/ � ����!  ���
�
 ��� e
��� 1��( �� M�! ��

��8�/ �� %/&�( � /�7� �. ��9A�0� 	
 4��� ���  v���� �! ��

 ��� �! &
�8
 �& ^� � ��/	�� 	
 %�<��
( 1��� ��5� �
��8

� ���
�
 R^III ��
C $�93�� �  �! &
�8
 �& %�<��
( 1��� ��

 R^� ���
�
 ���II &
& ��H� 
�.  

 �� ���7�7V� �& M��N5�Giuntini �
��)5� �]20 [ �&

 %E o�H� ?%�&
& =���
 %�<��
( 1��� �A���#�� $�93�� &���

 R^� ���
�
 ��� �! &
�8
III  � /�7� �& 4�/%�� �������S �!

1��( &
�8
 �!  %��E) R^�I(��
%3 %�<��
( 1��� ?  �! &
�8
 � ��

 R^�II  %�<��
( 1��� ?4�/%�� ������ �! 1
�5� ���
�
 ���

�A�� /& %��E
& %��E 1��( �! $� � ��]17 .[  

��8�/  n��� "�� �W!�H� ���Droel  �Isaacson]3 [

�. �� ���B �! ?%E �/
�
 ��
C $�93�� "�� ��  1��� ��

& 
� %�<��
( R^� ���
�
 ��� �II  %��E 1��( �! $� �

) R^�I (%�&�� ]�
"(.  

����! �&  �A���#�� $�93�� M��9� ����	 �& �
�3 ���

���
�
 ��� �! &
�8
 �& %�<��
( 1���  e
��� �A���#�� ���

) R^�I R^� ?II  R^� �III(? ��
C  1��� M�8�( �
�3 ��

 R^� &
�8
 �& %�<��
(II �� ������ �! 1%E o�H� 4�/%

$�
]20 ?19 .[ &
�8
 �& %�<��
( 1��� �&�52 $�93�� &��� �&

$�
 1%E =���
 ��
��� ��7�7V� "�� ������ ����� \����
 �! .

 ]�
"( R��
 �! �� ���B �!Basili �
��)5� �]18 [ ������

 �! �5�5# 1��( �� ���� �& %�<��
( 1��� �&�52 $�93�� �&

�� � ����� ?1%�H� ���� r^C �! �� �A�� �& %H� $8�/ 1��

�.  ?��Baccetti �
��)5� �]4 [ %�<��
( 1��� �&�52 $�93��

 �! $� � 1���� ���� �! &
�8
 �& �5�5# w�! �! D����
 �& 
�

����V� ?%�
! � ����� ���� �! &
�8
 1&�� ]�
"( �� %�
 .

��8�/ �� 
� M�77V� M/
 ������ ���  �9A�0� ]�� 	
 �E�� �
��

�.  �� 
�p ?$ �
& ��Basili �
��)5� �]18 [ 	
 1&����
 �!

CBCT  ��� �! %�<��
( 1��� $�93�� ����! �!101  �5�5#

 �� �A�� �& %��C
&�S ��� �
 THCBaccetti �
��)5� �]4 [

 T/����A��� ��9A�0� R��
 �!180  %E� M� �& �� ���5�!

��8�/ M/
 �! %�&�! %�%��� ��.  

 �m�� �9A�0� �& %��E 1��( 	
 �
�3 1&����� ��9A�0� r^C �!

) R^�I (R^� �& %�<��
( 1��� $�93�� � %H� 1&����
  ���

��8�/ =�5� �)
! ?%/&�K� � /�7� ����
�
 ��� e
���  �! D�!�� ��

 R^� ���
�
 ��� �! �&
�8
II �� 4�/%�� ������ �!  �W�� �� %E�!

��E
& ����� �K/%)/ �! ���� \����
 �& �!�H� ��9A�0� M/
�!��! ?%

��8�/ � /�7� $W# $E
%� &�#� ��  .  

 M��9� $W# 1&����
 &��� ���
��S �� M�! �
�3 ��9A�0� �&

 �
��8 M�77V� ?%�<��
( 1��� �A���#�� $�93��GF-FMN  
�

R� � ���
��S  �
��8 �! $� � ���GF-S on FH  n��� ��

Wylie]24 [%�&�� �8�9� ?%E &�W�H�S]20 ?19 ?17 .[  

 ��B �� $�
 M/
 �B�C �! ���
��S M/
 �&�! R� �  

GF-FMN  M�! �/�
	 �! ������. � ��%�� $7!�0� �
�
&

$5 3  ��:;� $V� 6� � �5�5# w�! ��
C � ��
%3 ���

�� w�! ����
�� 6� � %�<��
( 1��� $�93�� %E�!]20 ?18 ?17  .[  

��8�/  &
& ��H� �m�� d�7V� 	
 1%�. $�& �! ��� ��

 4�
�8GF-S on FH  �GF-PTM on FH  1��( �� �� �&

��9� ����� %3�8 �9A�0� &���  �
��8 �� �A�� �& &�! ����. �
&

GF-FMN  �
"�� �! 1%�H� � 1���� ���� �! &
�8
 M�!  

6/3 �
�� ��9� ����. �b� 	
 �� $E
& ����� ��� &�! �
& . M/


��8�/ �� ��B M/
 
� �� �� &�5� �� �� �
�� ��8�/ �! �#�� �!  ���

����!  %�<��
( 1��� �&�52 $�93�� �& r^�C
 �� �
�3 ���

%�&�� ]�
"( 
� ������ ����� \����
 �! &
�8
 �&]4 [ �#�� �! �

M/
 �!  4!�7�� ��:;� �K/%)/ ��� �78
 � �&�52 %9! �& ��

1	
%�
 �& %��
& �
#� ���E � ^� �� %�<��
( 1��� �
��8 ���(- 

	
 �)8  1%E 1&����
 ����)�
�8 �^S ��� �! D�7� �/�I�

$�
 . M/
 �! %�<��
( 1��� �&�52 $�93�� ��:;� v���� M/%!

 �A���#�� $�93�� �W�� � %/&�( r@� �����
��S)��
%3- ��
C (

��9� ����� �� ?%E �!�/	�
 D�7� �. M�! ��
&  1��( �� �& ��

%H� 1%��H� ����� \����
 .  

�A�� �& �
�! ��  �
��8GF-FMN  M/
 M�! 6�7� � ��B

1	
%�
 �07� �& �� ��B M/
 �� %E ���(  \����
 ��:;� $V� %�
��

 �� ��B ��5� � &��K! �
�3 %�<��
( 1��� �&�52Baccetti  �

�
��)5�]4 [ ?1���� ���� \����
 �! &
�8
 �& %�&
& ��H�

����V� %�<��
( 1��� �&�52 $�93��  ��B wS ?$�
 1&�! ��
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�!  �07� �& M�! 1%�. $�&GF  �FMN  ���� �! &
�8
 �&

�� 1����  �& �� %E�! 1%�H� ���� �! &
�8
 	
 ��H�! $ /�!

 �
��8 "�� �m�� �9A�0�GF-FMN  1���� ���� �! &
�8
 �&

 
� r^�C
 M/
 O3
� �& %�. $�& �! %�
! ���� �! &
�8
 	
 ��H�!

�� �� �&�52 $�93�� �& ����� 	
 �E�� �
�� �& %�<��
( 1�

$ �
& ������ ����� \����
 �! &
�8
 .  

 4�
�8 M�K���� M��N5�GF-PTM on FH  �  

GF-S on FH  �GF-FMN  v���� �! �� �m�� �9A�0� �&

9/28 �
��  ?���8/11 �
��  � ���69/70 �
��  �! &�! ���

��8�/  �9A�0� ���Giuntini �
��)5� �]20 [ v���� �! ��

4/31 �
��  ?���5/12 �
��  � ���71 �
�� %�%E � /�7� &�! ��� .

 ����! �& �9A�0� &��� &
�8
Giuntini �
��)5� �]20 [ %����

 R^� ���
�
 ��� � %�&�! %E� M��� �& �K5� �m�� �9A�0�

II �A�� �& ?%��E
& ����� ���� \����
 � 4�/%�� ������ �!  ��

 ������ ����� \����
 �! &
�8
 �m�� �9A�0� �&%��E
& &�#� .

 �9A�0� �& �� �& ���
��S �� 4�
�8 M�K���� M�! �)/&"�

%E 1%��H� . �� &
& ��H� 6� �! 4�
�8 M/
 �&�! T/&"�

 4!�3 ���Q� �� �
��� ���� \����
 �& �����

�b�^�  $�93�� �! D�!�� ������
��S 4�
�8 M�K���� �& �


%/�5� &��/
 %�<��
( 1��� �A���#�� .��� �9A�0� �! �W!�H� L^

��8�/ � /�7� $W# �m�� d�7V�  �A; � M/
 �� %H� $8�/ ��

����! �! 	���  �
�! &�
%����
 ��/&�7� M��9� $W# ��H�! ���

 �& �78
 � �A�)���� %9! �& �& %�<��
( 1��� $�93�� ����!

 ��)E. 
� e
��� ���
)�
���& n!
�� � e
��� M��� �! &
�8


&�5� .���5� M�8�/ �/��  ��I�H� �� 1���� ���� \����
 �!

$/&�%V� �
5# 	
 %�E�! ��E
& 
� �9A�0� �! &���  �9A�0� ���

�m�� &�! �� $W# O8� M/
 $/&�%V� ����! �! ��� �9��# 

r%� ��(�"! &�W�H�S �� &�E.  
  

-2��3 '��
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Assessment of relationship between the facial height and sagittal 
position of the glenoid fossa in subjects with Class II malocclusion 

associated with mandibular retrusion 
 
 

Roshanak Ghafari, Soosan Sadeghian, Sabah Karimi, 
Ali Haji Jafari Anaraki * 

 
Abstract 
 
Introduction:  The relationship of the mandible to the cranial base influences both sagittal and 
vertical facial disharmonies. The aim of the present study was to analyze the relationship between 
facial height and sagittal position of the glenoid fossa in subjects with Class II malocclusion 
associated with mandibular retrusion. 
Materials and Methods: This descriptive-analytical study was carried out on 60 subjects  
(21 males and 39 females, aged 7‒12 years), with Class II malocclusion associated with 
mandibular retrusion, who had different facial heights (normal, short, long). The cephalometric 
measurements were carried out based on three parameters of GF-S on FH, GF-PTM on FH and 
GF-FMN. Data were analyzed by SPSS16 using one-way ANOVA and Duncan analysis (α = 0.05). 
Results: The means of GF-FMN distances in subjects with short, normal and long faces were 72.6 
mm, 70.4 mm and 69 mm, respectively. The means of GF-S distances on FH in the three groups were 
11.6 mm, 12.7 mm and 11.27 mm, respectively and the means of GF-PTM distances on FH were 
30.09 mm, 28.6 mm and 28 mm, respectively. There were no statistically significant differences in the 
sagittal position of glenoid fossa between the three groups (p values < 0.05). There were significant 
differences between long and short faces in the GF-FMN distance (p value = 0.048). 
Conclusion: Under the limitations of this study there was no significant relationship between facial 
height and the sagittal position of glenoid fossa in subjects with Class II malocclusion associated 
with mandibular retrusion. 
 
Key words: Face, Malocclusion, Mandible 
 
Received: 8 Apr, 2013   Accepted: 7 May, 2013 
 
Address: Postgraduate Student, Department Of Oral and Maxillofacial Radiology, School of 
Dentistry, Islamic Azad University, Khorasgan Branch, Isfahan, Iran 
Email:  Dr.haj.jafari56@gmail.com 
 
Citation:  Ghafari R, Sadeghian S, Karimi S, Haji Jafari Anaraki A. Assessment of relationship 
between the facial height and sagittal position of the glenoid fossa in subjects with Class II 
malocclusion associated with mandibular retrusion. J Isfahan Dent Sch 2013; 9(2): 169-77. 
 

www.SID.ir

