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Background and Aim: External apical root resorption is a common iatrogenic consequence of orthodontic 
treatment. Much controversy exists in the literature about changes in root lengths at post treatment periods. 
Although many practitioners believe that resorption becomes stable after active treatment, quantitative data 
are scarce. The purpose of this study was to determine quantitative changes in root lengths of maxillary 
incisors during fixed orthodontic post treatment period, and to assess if it is influenced by gender and 
factors related to active treatment.
Materials and Methods: This was a case cross over study, performed on 80 patients (52 females and 28
males) aged between 13 and 22 years. At debonding stage and beginning of retention phase of fixed 
orthodontic treatment, Hawley type retainer was fabricated for maxillary arch. Periapical radiographs of 
maxillary incisors using standard parallel technique were obtained immediately after debonding, and 3 and 
7 months later. Crown and root lengths of maxillary incisors were measured using computer program. 
Changes in root lengths were calculated considering correction factors. Also associations between some 
factors and the change in root lengths during post treatment periods were assessed. These included gender,
type of treatment plan (non extraction/extraction), technique (standard edgewise/straight-wire edgewise) 
and duration of active treatment (less than 2 years/2 years and more). T-test and 4-way ANOVA were used 
for statistical analysis with P<0.05 as the limit of significance.
Results: No significant relation was found between apical root resorption of maxillary central incisors and 
time elapsed after treatment. Significant relation was observed between apical root resorption of maxillary 
lateral incisors and the length of post treatment period. No significant relation was found between root 
length changes of maxillary incisors during post treatment period and gender, type of treatment plan, 
technique, and the length of active treatment period (P> 0.05).
Conclusion: Considering the general process of root length reduction in maxillary lateral incisors during 
post treatment period, establishment of preventive measures is emphasized.
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 P_@3#�<�**Y�/�±,*��/,� �/O.�.� ) ���;�YY,,/�, %
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1���� !������������������ ����������� -�23 �������

54670/1049153/1-506711/2پسر
PER2

990990/187826/1009331/1دختر

36679/1387172/1-516337/2پسر
���4��5

PER3
47670/1007489/1-952303/1دختر

28258/1201924/2-377752/7پسر
PER2

00479/1898830/1-824680/5دختر
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PER3
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PER مخفف Percentآن مي باشد اوليه بر حسب درصد نسبت به طول يشهطول رتغيير ده و بيانگر مقدار  بو )PER2 = مقدار تغيير طول ريشه بر
بت به طول اوليه أن در مقدار تغيير طول ريشه بر حسب درصد نس= PER3حسب درصد نسبت به طول اوليه أن در راديوگرافي دوم نسبت به راديوگرافي اول، 

)راديوگرافي سوم نسبت به راديوگرافي اول
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�;I �� �/�.< 5�3' V��% '� �
��1 

01�) (�� .(
-�5�3' V��% ���< 5/�< $� ��@.O=� S�< D�3�@G D�FP

 $�< V��% �< D���#� ��� ��� >�C.C9� 5J D'�= 5<
 5�3' D��/� �< D���#� 5< 0U� 8.�9� 5< D�/OJ ��#;/1�

 #'�� 5/I�3 8����)` .(
�� (1 (3� $� ��'�O.< �/�.< �����'� ���'� 5O��7 

�� ^������. (1 w�v/�-- '� (1 �rJ�#K ���@  5< ��1 
 ���&'�< ��'�O.< '� 5J ��< 8.
� (3� 5< t.C9� ^��� ���$

 01� �/�.< 5�3' 8.�9� ���.� ����6� �< 5�3�C� '�
)�,P�-P�+.(

�� ���$ D�.&` #� w�v/� 8.
� (3� 5< !��  �S�� 5J
��@.O=� 0�6P D���@�.� ���$ $� !�� 43 * T1�� !�� 

 '� 5�3' �
% 0O�B �#]� �#� �#;� D��< ��/� $� �A;<
 �#� �#;� >#� (3� ��= '� �. � #��< �/�.< P8.�9� ��K
 ��K '� ���v/1� 53��G �#� �#;� yf � 0O�B � 5.
��

#��< !#� ��]� 5�3' R��=� _@.
��O3'.
5U@6 $�F5�3' ��= (..;� t.C9� (3� 5/�6�< D� $� �F

�I��&�3��' D�'D��  �'�#�/1� 4.@�� $� !��)/1� �< ���.�%
 w�.� �< D$���e3�H $� !��)/1� � #@�< '�f@� 5< d.9c� D�F

 �3��c� !$�#� >��..?� gMh�) 5�h�I �..?� $� 01� (�O� 5J
#@��< !#� ��]3� y�.I 5< 0U� 5;�� �U@� 53��$ � (��< .

��� ��� >�;
�Q�!#� D����' �3�1 5< 0U� ��' (3� 5J 
 �'�� D���< 5�3' ���.�% �6'�7 8.�9� �<�3$'�)��P��P�[.(

5���< � ���."��J $� !��)/1� �< 5;
�Q� (3� '� D�F
���H� ����� Pe1�@� D'��I�g �3��c� �/�.< �3�O@&'�< � 

t.B� 5E�F (..;� 0�6 �I��&�3��'�C ��!$�#� � b ��% D�.&
!$�#� 5�.1� D�Q7 RqK �#� yF��I 0B� k3��I� � D�.& .

5U@6 $�!$�#� Pt.C9� (3� ��3� 5/�6�< D�FNOJ D�.& �
��< 5�3' ��= >��..?� . !#� ��]� >�;
�Q� $� D��3$ ��#;�

NOJ5�3�C� 5��< !��U � � D�Subjective #��< )+P[ ( 5<
�AB '� >��)� 8.
� (.OF>� � 56'� $� ���I� �cv� D�F

8.�9� '�#C�P�� #��< 5/��� �.GW� t.C9� 23�/ '� #���.
 eB��  !'�<'� ���AB�@� ��6� 8.
� 5< ��3� R�= $�

 5�3' 8.�9� ��.@.�J)��#� �C
 (>��AB '�f@� 5< D�F
NOJ p�9
 $� #3�< 5�3' 8.�9� P���U/;� ��� �<�3$'� �)*(L

D��3$ ��#;� '� (.@XOF 5@3�B �M��J 8.�9� D��
� P���I� $� 
��5�3' �&� 5J D'�= 5< #��<���&�3��' D�' $� �F '�= 5< �F

!$�#� �;B��D�.&y�.I �< � !#3���  !#� 5.�� 8UB $� D�F
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5�3' ��= >��..?� D�#  '�#C� (..;�5U@6 $� P�F D�F
< ��= >��..?� #h'� ���� ��� t.C9� (3� ��3� 5/�6�

5�3'��< ��% 5.
�� ��= 5< 0U� �F . D���#� 5J �3�]% $�
 P#@/�F >��)/� 5�3' ��= D�'�� ��&��& ���I� '� 	�/v�

5�3�C� �$'� $� 8.�9� #h'� 5��'� '�#C� 5< 0U� D�/�.< D�
�.� e�K�< �% D�# . 01� '��'�7�< �/O)�[P�*(.

 ��6�� ^�)�'� ^�@� 8��� ��#� 8J ��= 5J (3� 8.
� 5<
 01� 	�/v� ��v�� '�)�`( (3� �.GW� RqK '�f@� 5< P

 >��..?� �<�3$'� D��< ��#� 8J ��= $� t.C9� (3� '� P^�@�
5�3' ��=#� !��)/1� �F. ��UB ��.@.�J >�;
�Q� 23�/

���/�1 5�3' 8.�9� 5���� �#  �'�� '� !#� ��]� D�F
5/I�3 ��;I ���'� $� #;< S�< #.3W� �' t.C9� (3� D�F

�� #@J)[P*PY.( D�#  (.��.� '�#C� �H�K t.C9� '�
���/�1 5�3' ���.�% ��= >��..?� ���'� $� #;< S�< D�F

 ��� D�.�.� '� ��;I`[+Y/�±-Y*�/,� 5J ��< �/.O�.� 
5/I�3 5< 43�� ��.7 t.C9� D�FCopeland � Green

)�/,±�/,��/O.�.�  (�� #��<)*.( '� 5J (3� 5< 56�� �<
NOJ �<�3$'� �'�� S�< ���/
 D�F'��.�� 5�3' ���.�% 8.�9� �

 �< 5�3�C� ����� P#� 0I�3 �C.C9� ���'� $� #;< ��'�� '�
#3��� ��.� �H�K t.C9� 23�/.>��)� 23�/ '� ��6�� D�F

��@�� '� >��)� 0�  5< #@��� ��' P�I��&�3��' 4.
!$�#� 09� ���I� ��./l � D��� PD��I >�.h�c7 PD�.&

 (.��.� PD�.�.� >#� ��= P!#@@J 8O  ���I� 0B� P�1'�<
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�Q� '�Remington �&� ��'��OF � 

!$�#� 5ED�.&C.B� D�F� �<�3$'� P#� ��]� Subjective

�� �' ���'� $� #;< �O.��� D�F#@3%�I 5J ��� ���#@F� .
5U
 _@.
��O3' � �#� R�h 8��� �F#@3%�I (3� � �.� D�F
 ��< ���� !$�#� 5< ��/��3�� D��x D�@�� 0�&�<)[ .(

�3' ��= kF�J D��<5�� 5;
�Q� (3� '� �F �'��� ����

0I�& �f '� �' �3$:
��!'�� D��< 8.�9� #@3%�I ��� ��I 01� (�O�  D�

�� 5���� ��;I ���'� $� #;< !���J#<�3 . P��. �QB $� V�
 D��
��1 T1�� $�@F 5�3' ��;I 8.�9�Trap- positive

 !#F��� !�.@.
�.F 0I�< �K�� '� ��.�9� D�F��JS '�
�� ���)�+.(

-� 5/����< $� V� 5�3' 8.�9� >�;
�Q� �7�< m�1��< 
$��� 0I�< �#�!�� ���#�  #<�3)�.(

�� '� 5�3' ��= (/I' 01� $� D'�#C� 01� (�O� 
 #F� �' ���'� w�.x)+.(

+�(�@/3' !'�� 5E �&� P (3� '� ��;I�.x ���'� 43 
��< 5;
�Q��
� L01� (�O� �@./3' ��;I D�< ��.U.
  D'�#C� 

 �' ���'� $� #;< 8.�9� $�#@J 5.6��) *.(
[� 01� (�O� P��'�O.< ��/@J 0�6 �M� yx�.�  

#��< 5/��� ��6� ��������.� � 4.������ �l��J� $� D�'���.
*��'��#@
 w�v/� '� ���3��$% �v� D�Q7  5< �F

 ��c7CEJ!$�#� b�Q7 y.1�� �  D�' �< D�.&
�I��&�3��'�F.

`�% $�  t.C9� '� 5J �3�] �H�K�I��&�3��' D�F
D�� 5�@3� (..;� P#��U ��6�� ��;I ���'� D�#/<� '� ���.�%

8.�9� �3%8.�9� �< ���'� $� #;< D�F !'�� �= 5�3' ��3$ D�F
!��< TU��� ���'���U '�#C� P#�.

Y�t.C9� (3� '� 5E �&� P � ����� 5C<�1 D�'�� ��'�O.< 
�� D�'�� D���#� a'�7 5;
�Q� $� ���.�� 5U
 dH�� ��/�

 5C<�1 P��'�O.< D�'��� '� 5J �'�� ��6� �% ��O/K� P##�
 '�E� D�.�.� ��'�� �= '� �3 � #@/��# ��3 5< �' ��7 D�����

#� �������< !#@.
��4.����3#3� 8���  

�,����/
 �/�.< ��#;/1�  '� 5�3' 8.�9� 5< S�< D�F
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 [
 D

ow
nl

oa
de

d 
fr

om
 jd

m
.tu

m
s.

ac
.ir

 o
n 

20
24

-0
7-

22
 ]

 

                               7 / 9

https://jdm.tums.ac.ir/article-1-293-en.html


مصطفي سيدجوادين دكتر سيد ودكتر حسين روانمهربررسي تغييرات طول ريشه دندانهاي ثناياي بالا در دوران ريتنشن ارتودنسي

٢٠

D�.�.�P�@;� �< 5�3�C� '�  5�3' ��= kF�J ���U '��
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