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تغييرات عمودي صورت به دنبال درمانهاي ارتدنسي 
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Title: Facial vertical changes among patients treated by Edgewise orthodontic technique along with tooth 
extraction
Authors: Heravi. F. Assistant Professor*, Sahafian. Sh. Dentist
Address: *Department of Orthodontics, Faculty of Dentistry, Mashhad University of Medical Sciences
Statement of Problem: Tooth extraction is a common technique in orthodontics and most of the specialists 
believe that this technique is able to change the facial appearance.
Purpose: The aim of this study was to investigate facial vertical changes in orthodontic patients following 
tooth extraction.
Materials and Methods: Thirty patients, after their growth spurt, with CLI malocclusion all treated by a 
specific orthodontist through Edgewise technique along with the extraction of four first premolars were 
chosen. Lateral cephalograms of patients, before and after treatment were compared and facial vertical 
changes and teeth were studied.
Results: Anterior and posterior facial heights were increased during treatment. Despite the limited use of 
intermaxillary elastics, teeth were extruded. The most increase in facial heights was observed in the lower 
third of face. Patients with longer faces before treatment showed more extrusion of mandibular molars as well 
as more increase of mandibular slope.
Conclusion: Tooth extraction in orthodontic treatments can not guarantee the decrease or even non-increase 
of facial height. Among patients with long faces, it is particularly suggested to refrain from the application of 
extrusive orthodontic forces.

Key Words: Facial height; Tooth extraction; Edgewise technique

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 17; No3; 2004)

�����
����� ���� :�� ����	 ��
�� 
� �� ����	 ��
�� �
����� ���
� � 	��	 �

�� ���� ������� �
��
��	 �	 ����	 ��
�� ��
� �� �� �

!"#�$% �
&'� �
(
� )�  .
 ��:�# +
,�� ����	 ��
�� -
.�	 �� ������� �
��
��	 �	 )� ! �	 (� )��

/� �0��� 1�� 
� �2
3 �45
6� .

"#$�� %�$:�78��� �45
6� 9:� �	  �4� � ;.< ��=>-
� 
� �
(
�  ?@� �A 7��I ����	 �
�B ��
�� 
� �� ��#� C�D E� FG 
H�� �� � -�� �5 ��GEdgewise��	 � ��# �
��	 �3�� ������� I���� J: K0 � ,���# M
���� . ���
(
� 9:� �.�
D +��% 5
N0

�-�O�� P5O�  :?�	Q R���� 9:E�S ���	 :����T���� �U#VG + 7� �
W���	 T�U#VX����	 ��U���	 T9N7�   ������� C��   :YZ[\Y[ZT>][[��
(�    :YZ^=>_=T>][[

Archive of SID

www.SID.ir



�)*��%(�
�� ���
+ � �,(-. /�)� ��0�	�� �,(-1	�
	�  ,�	����   ����� )                ����45 , ����(6 , ��74898(

57

"S�% ���< �45
6� 	� � 
��Q �
�����	 � )� ! �	 (� )��

/� � ���# ��:
�� `� 
� � �0��� ������� �
��	 E� FG � C
G.
�
	����:� �
��	 �a �	 b)� ! �N78 � ����< 	
4�� "S
: C:�VS .J
�0c� E� ;<��3 �	
N�0� 	 D� 
� 
�����	�US 9
� �
� , �
B	

	 � )� ! ����< "(�< ��
�d� + 0 J: �	 ��� ! 	
4�� �	 �

/� 9:���
� � ���# �A������ . )� ! �
��	 E� C
G �� ����
(
� �	
��
� �5 .:�e� 97G f
# C:�VS� � 9
:
G �
��5 � �A������ b�e�#�	 ����e7�	 � �.

�&�
'���(:�(� ������� �
��
��	 �	 ����	 ��
�� �	 g ��� R�#
� )� ! h
N��� C:�VS� +�� ��3 
: � C�
� 9�
2 ��� �
�e7� )� ! ����	 ���
(
� ,�� ����2  :E������ ���
� -
(�� E� ���		 8�#
�.

�)�� ��*���: H�� R����	 ��
�� R)� ! h
N��� Edgewise

�(-1	�
	� �)*�%(�
�� ���
+ � �,(-. /�)� ��0�	�� �, , ����� �	����) ����;< , ����(6 , ��7;6=6(

���+�
 iS� ���� 
jS 	
,:� �
�#�� E� �U: ����	 ��
��

Crowding V: ,� 	�� � ���
� �	 �� "0� ������� ���
(
� 
��	 # . �����	 �6��� k
d�� ����	 ��
�� �W:	 �
�	���
�

� C�
� � 
��5 ��� ":
���� C:�VS� 
: "D�� 9:� �	 R�e#
�
��G g �8�� ��
�� lc (4� -�� �
��5 � �� #)[.(

������� �
����� E� ��

�� ��
�� �� , ��
��
��G �
�����	�� -�� �5 � ":
���� C:�VS� �� ��@� ��� �

 
: � 	 # )� ! ����< h
N��� C�
� o�
� b����< �
�����	
�Q C:�VS� E� ;<��3 �e� ��
% 7D )[.(

�	 (� 	
,:� � 9
:
G � c
� JS �
���V
��� ��# ��
`
���� ��� !�� �� �� 	�(#�� ����	 ��
�� p:
�� E� �� �

)=b^( ;U# �	 �� ��(� )�
N� �
��d� E� �8�� �B�% R
 ���� ������� �
��	 
: ����	 ��
�� -
.�	 �� )� !

��S

� ����	 ��
�� ���)qb]bZ.(
 "
42� ��
�� f<
4�� �Q `�:� � ��: D "
N
� �

��(� �

/� ������� ���
(
� �	 ����	�(� �� ��
:)]( H��V% R
 �
&'� ":
���� C:�VS� 	 D� 
� ����	 ��
�� �� "0� ��#

 	���� ���
(
� )� ! h
N��� �� ��D � ;�
<)Yb_.(
 �	 )� ! �	 (� )��

/� �0��� 1�� 
� �2
3 �45
6�

����� �
��
��	�# +
,�� ����	 ��
�� -
.�	 �� ��.

"#$�� %�$

�78��� �45
6� 9:� �	 �4� � ;.< ��(Before-After)

=> �
(
�  )^q � ��8	 Z��G  ( �e0 9
W�

� 
�[Z � -
0 ^
 	 � �
�)[/^=SD ( ���
�� H�� 
� 	��S� 9:� R���# M
����

J
�0c� E� �	
N�0� ;<��3 
� � ��# �
��	 �US 9
� �
�
 ���	.

 C�D ��� � �e�#�	 �(t�	 �����	 `��
0 ���
(
� 9:�
 ����	 R��	 � �	�� �a ���
� �u� E� �� 	 8 ��#�

-
� ?@� �A 7��I J: K0 � �
��	 R��	 � 
��5 � 
 �
�U: H�� �� � I����Standard Edgewise +
,�� 

 H�� �� 
�
jS � ��#Frictionless R	 � ��# ���� 

� J
�0c� E� 9
ev(� �Q � g
8 	�� � �	 
�e� �US 9
� �

 E� ��(� `�=��G �
�����	 R	 � ��# �	
N�0� +���� �
�  �5 �
+��% 5
N0 R	 � ��# ��
�� V
� ���
(
� 9
:
G � c
� -�� �
�

 V��� J: K0 � �
��	 E� FG �7!
S@� � C
G -���5
	 � ��# +
,�� g
8 �A 5 :	��.

+��% 5
N0 �
��	 E� FG � C
G �
� $w
� E� �	
N�0� 
�
 xe
�:��(Canson Co.; France) �U�� ��� 	��� 
� � 

 xe:���]/> h � Hi-Polymer�# V
5
�Q .
 �	 J:��� 5
N0 �
��8
# 9

4� E� FGq> +��% 5
N0 

 P:�4� y.a P7��� �
:��EJacobson �# 9

4� )\ (
) �: ��[.(

 E� 	 (� ;U# �� )� ! ��
�d� � ��
< S h
N���Na � 
Me ;U# �� )� ! �N78 � ����< h
N��� � -
�c
G 97G �� 

Archive of SID

www.SID.ir



 ��� �� ��	
��� 
��	���� ���	� �� ���� 
���� �������Edgewise��
	� �
��� �� ����  
��  !"#�$ �%��&���$�'� ��#��( �%�� 

58

 �6�� z7!
SMe 
� N � S 
� Go�E���� �# ��
% . z.5 �7!
S
 97G 
� c
� �5 � -
�
� :V� {0
� � c
� -����
0 -�V
���
 97G 
� 9
:
G �5 � � 9
:
G -����
0 -�V
��� z.5 � -
�c
G

�:	�% ".& �5 .:�e�.

�Q �:	
�� �� ��@� �:	
�� � 
:��E )��

/� b�
5�� ��

  � �EQ E� �	
N�0� 
� �
��	 E� FG � C
G �	��Paired t � 
+�� ��
�Q ��VS�SPSS � 
0�%� R"S�% ���< �0��� 	� � 

 V
� �
��	 E� �4� � ;.< )�
N�� ;���� �
��
/�� �68
�# �0��� ��
%��D.

�
	����
�2
3 �45
6� �	 ,��
(
� �
��	 - a 9
W�

� �

^q/>±[=/^]	 � �
�  .
 �
��	 E� C
G ���
(
� "D��� 9
W�

�=Y/= E� �4� � 

 �
��	_]/^�e4� ��
�Q �u� E� 1@�8� 9:� R	 � ��(
7
�  ��	
 "0�)>=Z/> =P .(

 �
��	 E� C
G ":
���� 9
W�

�\\/[ �
��	 E� FG � ��(
7
� 
Z\/^"#�	 ��D � ;�
< 1@�8� �� 	 � ��(
7
�  . )��

/�

E�E���� �
:����
%�e4� ��
�Q �u� E� ��# 	 .� ��	) -��D[ (
 �	 ��D � ;�
< ��
�Q )��

/� ����	 �68 �:	
�� �(� �5�

 ��	 � ��# �
��	 �a) -��D^( �	 C:�VS� �W:	 )�
.� �� R
-����
0 -�V
��� z.5 z7!
S97G 
� 9
:
G � c
� �
� �
�

7!
S C:�VS� 9
ev(� b�5 .:�e� � -
�c
G -
�
� :V� {0
� �
97G 
� 9
:
G � c
� �
��5 � h
N��� C:�VS� � ��# ��| �
�

 )� ! �N78 h
N��� C:�VS� � ����< ��
< S � ��
�d�
 �� )� ! �N78 h
N��� C:�VS� ".�� �5� �# ���
��

 �Q ����< "(�<(S-Go/N-Me) 	 .� �D � ;�
< 
) �: ��^.(

��V
��� � 
��5 � �A������ 9
� 9:� �	 � 9
:
G �
�
 9
ev(� R	 � ���
� )� ! ��
�d� ����< h
N��� C:�VS�

�e4� }
.��� �A������ � �5 .:�e� 97G f
# )��

/� 9
� ���	
 �
��	 E� C
G ".�� 
� 9
:
G �
��5 �(N-PP/PP-Me)

 ���
(
� �	 ~ S ".�� �B �� �� f
��� 9:� �� R"#�	 	 D�
:	 )�
.� �� 
: 	 � ��(� �
��	 E� C
GJ: h
N��� �W + 0

	 � ���
� )� ! ��
�d� , C:�VS� � 
��5 � �A������ -
(�3�
�� ���
� ���
(
� 9:� �	 �5 .:�e� 97G f
#�#.

 �������	
��
 ���
 ������ ���
� �������

P-value  ���
�t
 ���	
 ������

)�!"��( ��$��%$ &�'���
  (��)
*'"+,-. �/0��1 23��1 ���	
 ������ 
&�'��� 4�
� ������

�����
]/Yq _> ]Y/= _\/_\ ;.<[[q/> q^/[T q>[/[ Z_=/>T Y\Y/> ]/Yq _= ][/> ^_/Y> �4� SNA

]/Y= Y/qY >q/= Z/_q ;.<[[[/> qZ/[T ]=/[ Z]_/>T YY_/> YZ q\ ^\/= Y]/_q �4� SNB

]/q ^T \[/[ [\/= ;.<=_=/> \>/>T ^\/[ ^[=/>T _]_/> >/_ >/> _Y/[ Z[/= �4� ANB

_/Z= ^] qq/Z Y]/=Z ;.<q=_/> Z_/>T q>/^ ^^_/> Y\>/> ]/Z^ Y/[Y q]/] q^/=Z �4� SN-ML

>/Z] ^_ \^/Z Y]/=^ ;.<_^=/> =q/>T [_/= ^>_/>T Y=_ ]/ZZ ^Z _Y/] >q/== �4� FMA

q/[q [ Y>/= ^q/Y ;.<]_\/> ]q/> _q/[ [Y>/> Y\^/> >/[Y Y/> _Y/= >Y/Y �4� PP-SN

=/^\ [[ Zq/= Z_/^> ;.<___/> ^\/> q^/^ [=_/>T _YY/> ^/^_ Y ^q/Z ==/^> �4� Occl-SN

]YY/> ]]/>T ^_/= =^_/>T qZ[/> ]/_Z q> _>/= \q/qq ;.< Yaxis-FH

Archive of SID

www.SID.ir



�)*��%(�
�� ���
+ � �,(-. /�)� ��0�	�� �,(-1	�
	�  ,�	����   ����� )                ����45 , ����(6 , ��74898(

59

>/_Z ]_ \\/= ^\/q_ �4�

Archive of SID

www.SID.ir



 ��� �� ��	
��� 
��	���� ���	� �� ���� 
���� �������Edgewise��
	� �
��� �� ����  
��  !"#�$ �%��&���$�'� ��#��( �%�� 

60

 ����5���6 �7 8�7�
 ���
� ���������� 9:��7 2;

P-value  ���
�t
 ���	
 ������

)�!"��(  ��$��%$ &�'���
  (��)
*'"+,-. �/0��1 23��1 ���	
 ������ &�'���
 4�
� ������

�����
>/q^ >/Z] qq/= ^^/]Z ;.<

*>[>/> _q/^T \__/[ \\_/>T YZ=/> >/q^ >/]Z ^q/= ^^/]] �4� N -PP

>/Y= >/q[ Z\/Z ]>/qY ;.<
*>>>/> \[/]T ^Y/= ]=/=T _q\/> >/Y_ ]/qZ >=/] >=/_^ �4� PP-Me

\=/> q=/> q[/> _\/> ;.<
*>>>/> Y]/Z >^Y/> >^]/> \[^/> \=/> ]_/> >q\/> _q/> �4� MePP

PPN
−
−

>/]= >/=_ ^q/= >=/Z= ;.<
*>>>/> qY/qT Z[/> _^>/[T \>=/> >/]= >/=\ >\/= _]/ZZ �4� LI⊥ML

>/=] >/^q =Y/^ q_/=> ;.<
*>>>/> [Y/=T \Z/[ [^_/[T _\_/> >/=\ >/^] ^>/= Y>/=[ �4� UI⊥PP

>/\^ >/qY ^Y/q Y_/__ ;.<
*>>>/> [_/]T ]_/= =q_/>T Y=^/> >/\_ ]/_[ \_/] ^=/Y[ �4� S-GO

>/[Z^ >/[[= ^]/q Y>/[^= ;.<
*>>>/> ^Y/]T _^/Z ]]>/ZT q\\/> >/[Zq >/[[\ Y\/] =]/[^Y �4� N-Me

_[/> ]q/> >Z/> q^Z/> ;.<
*^Z[/> ^>/[T >^/> >>Z/>T \>\/> _=/> ]q/> >Z/> q^Y/> �4� MeN

GOS
−
−

>/=^ >/^[ ==/^ Z=/^Z ;.<
*>>>/> =>/_T Y=/[ Z=_/^T q_=/> >/Z> ]/^= [_/^ Y_/^q �4� 6MB ⊥ PP

>/Z> >/^_ __/^ __/== ;.<
*>>>/> Z/[T ZY/^ Y[_/[T q_\/> >/Z> ]/^= =[/= ]\/=] �4� 6 M ⊥ML

1- SNA   2- SNB   3- ANB   4- FMA   5- SN-MP 
6- PP-SN   7- Occl-SN    8- Yaxis angle

 ����$�������� ����<
 � ����� �7 =>�+��$ �� ��� ?��@4���- ����$A� ���
 4���-�7 �� *B� *6��@����� &C���D-���E�: 
�	
��


 �
��	 E� �4� 
��Q "
4< � � ��0 
G } 68 
� �
��	 E� ;.< 
��8
# "
4< �

Archive of SID

www.SID.ir



�)*��%(�
�� ���
+ � �,(-. /�)� ��0�	�� �,(-1	�
	�  ,�	����   ����� )                ����45 , ����(6 , ��74898(

61

"0� ��# I��� 9
B K8 
�.

Archive of SID

www.SID.ir



 ��� �� ��	
��� 
��	���� ���	� �� ���� 
���� �������Edgewise��
	� �
��� �� ����  
��  !"#�$ �%��&���$�'� ��#��( �%�� 

62

�&�
' � ,�����(
-
� �W(� �� ���
�� ���
(
� �2
3 �45
6� �	 �A 7��

 ?@�I� K0 �� 90 
[q/[Z�e�#�	 -
0  , R���# M
����
 H�� �� �
��	 FX0Edgewise E� �	
N�0� ;<��3 
� � 

J
�0c��# +
,�� �US 9
� �
� . ;�
< )��

/� +��
 ���
(
� ��#� C�D +
(�� ;
5	 �� ��S� �
:��E �D �

	 � .97G )��

/� �D � ;�
< h (,� �	 V
� �	 (� �
�
��	 .�.

J:d� + 0 )� ! ��
�(Me-PP) ��D � ;�
< C:�VS� 
 �8�� � �� (� ��
� 1@8�� �� "#�	 �
��	 �a �	

 y
�d� �7(D E� )
�
�d�Russell 	 � )[ .(
 ".��N-PP/PP-Me �a �	 ��D � ;�
< C�
� V
� 

 )� ! h
N��� �B�% �� 
e4� 9:� �� R	�	 �
�� ������� �
��	
�� C:�VS�  �Q �	 (� �#� ���	� ;
5	 �� �
��	 �5� ��
:

 ��� 8 )� ! ��
�d� ".�� ���
� C:�VS� fD � �������
�#.

 ��

� �
��5 � � 
���V
��� �D � ;�
< �A������
���#
� )� ! ��
�d� h
N��� C:�VS� 9:�  ;�
� ��� � . 9:� 
�

 -
3Kocadereli �	 �� ��D � ;�
< )�
N� 	 8 H��V% �	 
 	�U� +@�� �e
�E 9:�)q.(

�� C�
� ��
�Q �u� E� ���
(
� �	 ":
���� C:�VS� � "D�
�� 
��5 � �A������ �� �D � 
� R	 � �D � ;�
< �� �
"���	 ":
���� C:�VS� 9:� ;�
� �� 
���V
��� �A������ . 9:�

�� �,
�� �B�% R�#
� �e
� C
G ;�
< ��� �Bravo � 
 �
��	 �a �	 ����	 ��
�� 
� �� ":
���� C�
� ���
U(�

����� ��	�� H��V% ��)_ .(
 �
��5 � ��
�� �� 	�	 �
�� ��W:	 y
�d�
 ��#�	 ���
(
� )� ! h
N��� �� �	
:E �
&'� ��� � �(� V
� -��

�(� 	
,:� ��D � ;�
< �

/� �US �#� �
�� �	 � �#
� �:
(�
)Y.(

 ".�� � 
0�%� V
5
�QN-PP/Me-PP z:��E � FH-MP

	 �
�� 
��5 � �A������ 9
ev(� � h
N��� �B �� �� 	�
J:�#
� ���
� �
��	 E� C
G ���
(
� ��
�d� + 0 , C:�VS�

 z:��E �	 ����
�FH-MP `
�� 8 
��5 � �A������ � 
"#�	 . �	 �� "0� �Q �W�

� �D � ;�
< �W��.(� 9:�

�� �A������ ��3�� �� 
�����	 b�e7� )� ! 
� ���
(
� � �e�
:
�� �S
2� )� ! h
N���	 # .:
# )@j� ? e� �	 � `� �

�:
(� 9

.� �� ��� 9:� ��� �� 	��S� 9:� �	 ��� D .
J
�0c� ;<��3 E� ���
(
� 9:� �	 �	
N�0� �US 9
� �
�

 �� 
��5 � �3 E� C
� �A������ �
u��� ;
5	 9
(� �� R�#
�e7� )� ! ����	 ���
(
� �	 �� 	�	 �
�� p:
�� �5� `
�#��� ,

� ����	 ��
�� �� �
U� h
N��� � 
��5 � �A������ -��e� ���
 �4� 9:� C:�VS� �
u��� ��
(� �:
� � "�
� �S
� )� !

"#�	 �� ��� ! .
 �	 ����	 ��
�� 	 D� 
� )� ! h
N��� �2
3 �45
6� �	
 h
N��� �	 C:�VS� 9:���
� R"S
: C:�VS� 
��(�< z(�

J: h
N��� �B �� R	�	 �� )� ! ����< "(�< ��
�d� + 0
J: 0	 � ���
� �
��	 E� C
G ���
(
� �	 )� ! ��
�d� + ,

 �5 .:�e� 97G f
# C:�VS� � 9
:
G JS �
��5 � �A������
��Q 	 D� �� ���
� .

-��.�:
1- Russell DM. Extractions in support of orthodontic treatment. NDA J 1994; 45(2): 15-9. 

2- Bishara SE, Cummins DM, Zaher AR. Treatment and posttreatment changes in patients with Class II, Division 1
malocclusion after extraction and non-extraction treatment. Am J Orthod Dentofacial Orthop 1997; 111 (1): 18- 27. 

3- Bishara SE, Jakobsen JR: Profile changes in patients treated with and without extractions: assessment by lay people. 
Am J Orthod Dentofacial Orthop 1997; 112: 639-44.

4- James RD: A comparative study of facial profiles in extraction and non-extraction treatment. Am J Orthod 
Dentofacial Orthop 1998; 114: 265-76.

Archive of SID

www.SID.ir



�)*��%(�
�� ���
+ � �,(-. /�)� ��0�	�� �,(-1	�
	�  ,�	����   ����� )                ����45 , ����(6 , ��74898(

63

5 – Kasahara SH: Changes of masticatory functions in the premolar extraction cases. Orthodontic Waves 1999; 58: 97-
9. 

6- Kocadereli I. The effect of first premolar extraction on vertical dimension. Am J Orthod Dentofacial Orthop 1999; 
116: 41-45.

7 – Bravo LA, Canut JA, Pascual A. Comparison of the changes in facial profile after orthodontic treatment, with and 
without extractions. Br J Orthod 1997; 24: 25-34.

8- Abu Aihaija ES, Sheny PF, Richardson A. A cephalometric study of the effect of extraction of lower first permanent 
molars. J Clin Pediatric Dent 2000; 24: 198-98.

9- Jacobson A: Radiographic Cephalometry: from Basics to Video Imaging. Chicago: Quintessence; 1995: 53-63.

Archive of SID

www.SID.ir


