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Abstract: There are many researches evaluation different methods for covering the root surface. In the 
most of these studies, type I and II of Miller treatment had been searched. The purpose of this study was 
a comparison between connective tissue graft (CTG) and guided tissue regeneration (GTR) with a 
collagen membrane in the treatment of gingival recession defects (Miller class III). Six patients, each 
contributing a pair of Miller class III buccal gingival recessions, were treated. The clinical measurements 
were obtained at baseline and 1,2,4,6,12,18 months after surgery. Statistical analysis were performed 
using paired t-test between periods (baseline versus 6 months and baseline versus 18 months) within each 
treatment group and also between treatment groups before treatment and 6, 12 and 18 months after the 
treatment. The treatments were compared by a triple analysis of variance along the time (treatment, 
patient, time). Both CTG and GTR with a bioabsorbable membrane demonstrated significant clinical and 
esthetic improvement for gingival recession coverage. The CTG and GTR procedures had mean root 
coverage of 55% and 47.5% respectively, in the end of study. The CTG group was statistically better 
than GTR for recession depth, recession width and keratinized tissue width. Also, passing the time (18
months) as a distinct factor of treatment procedures was effective in increasing of clinical attachment 
level and keratinized tissue width. 

Keywords: Gingival recession/ therapy- Gingival recession / surgery- Guided tissue regeneration-
Grafts- Connective tissue.
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67�8 -$+�, Laterally Displaced Flap )$9� �'
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B
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C	DE��3	' ) >F�F�FGFHFI.(
�=� �3 ��3 *
67J8 FMiller �KL 3��M ��	$
 �� 23�.0�� 

��(Free Gingival Graft)��� ��	
 "��'  ��
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 �M ���O� 4;�' = ��	$
 )$' P�� �Q+��9���(Keloid 

Like Appearance)�M 3	R#' �	:+� �' �! 3	' F�3 �E�=� 
 ��367J8-$+�,"��S�! �� "�+R9� 4;�' ��	$
 

(Connective Tissue graft)���� �;�<� 
)6GF6HF6IF66F68(.

 ��	$
 2�+�3 �$%�� �3 *9� �� �<' T@��� = �0%����

)���3 S�! (��U =� �� S�! V$%�� �3 ��$�	,��M "�#0
3=�W� 
 �/9&�� N	XW� 3��M ��	$
 "�#�=� Y<Z 3��	��� . �'

3 �%��& *9� �B% �	:+� "�����$
 = S�! �$%�� �
 -$+�, �� 23�.0�� F�M �0��	E��Guided Tissue 

Regeneration (GTR) �;�<� ��
� ��� ��	
 �3 
�
3�U.

 ��� �36778 FTinti = Vincenzi [��\U )$L=� 
��] �� 23�.0��" NB& *'�^�$] )ePTFE ( ��	
 �3
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� ��
�� ?	�� ��= �<' ��� _+
 Pini Prato = 
 �����9���] -
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)�/
 �$�� -$0!`»Guidor«( �3 7�KL *$/W, 3�	�  �� "�
�c��� ��3�! )6�F6�(.��] �M �� d
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3 NB& *'�^ "��

) � @!»BioMend«) 6>(�/
 F )$0!@U768»Vicryl «
)6J(�/
 �$�� �9$/
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 �$�� = -$0!` -$L	�$/U
»Resolut«) 67 ( 4�	
 �	/� �=�' d�
�,�� =)I8 (
»Alloderm«( -$+�, �' GTR�+0;�U ���^ 23�.0�� 3�	� .
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 "� 2�� �+$'(Predictable) �' 

4��3 ��:0�� "�+R9� 4;�' 3��M "����	$
 g�	�� �� 23�.0��
)I6F6H .( -$+�, �3 �
3�h� )
�GTR )$' �/�6 % �,
H/7I %4�� 23	') IHFIIF6>(( "�#$%��& j�\' *k<� ��� 

*$/W, ����3 �3 ��
� ��� ��	
�KL "�� e@! "�III

 =IV�� �/$� )
� �3 �! ���' S�l�� "�09! T�<L��� �+$�� 
)$+m9� (4�� 2�� )
� �3 ��
� *��! ��	
 ��:0�� 

*$/W,3���� 3	&= �� .
 �3 4;�' 3��M ��	$
 �%��& -$+�, =3 �<L��� )
�

 �' 2��9� "�+R9�Coronally Advanced Flap = 
 �lX� 2�� 4
��� "�����')GTR (��] �'" NB& *'�^ 

*$/W, ����3 �3 e@! "��III� ' �/$ � T�	A
Split Mouth ���^ �X
�h� 3�	� 4;�U.
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���\n����3 2�����3 d�$0�3	
�
 �1' S	/� 2�Q���3 
���\
 ���$� �!�KL *$/W, �%�	� "���3  e@! "�III
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�

"�
"��	� -$+�, �' ���$
�F ��	10�� �h;� *$/W, "���3 
��3	' �����3 )$' S�� 4;�' *$/W, *^��% = �����3 )$'('  �

��	U �� �����3 )$' �
�
 ep� �! "�CEJ ��!�' ��� 
�
 ����3
)$3	R� �, .�O T�� 6H F2�� J
���+� ��9$'  �

���� �! � q
��� �&�= �#�M �� �.�  )
� �' 3=�= �<L���
��3	' .r$hW, )
� �' 3=�= 4#& ����9$' ��4
�Z�  ����

 �R0!�� BE�.
��3	' sL�� -$90X$� �:� �� ����9$'(t$� 
 -

 = ��3	R� "��Q$��O 2�� �� F�<L��� �' 3=�= �� *R^

�0�M��3	' 23��� ��D� -$,	$' .s��E ����9$'F��'  �3 �
 ��3
��3	R� ��3�$� ���=3 .�KL e	�L�� r9� "�#����3 �3 "�

 �� �M ��0X
3 = ��
\� ����3 -
 = �:� 3�	�H �09$/$� 
r$9�3	R� �, . "��' S�! �$%�� �3 S�� 4;�' 4��1Z

3	' �;�! �	R$0�= r9� = o��+� "�+R9� 4;�' )0��3�' .
�:� 3�	� "�#����3 u�,Fs$��, �=�'  �����3(Restoration)

3	' 2��� �#�M vL�
 = . ��0+! "�#�=� S�l�� �
���	, ����9$'
�+0��3 �� w@
 .

 3��<,� ��9$' )� = �� 63��  (+� )$Q��$� �'�GI)  ��
I7 �, �>�L��  ( ��
 �+
�^ *$/W, �$%�� 4.& -
 "���3 -

�+0;�U ���^ ����3 3�	�( �3 g	9l�G F���0L ����3 � ����3 
 = �=� �L	��
I���� ����3 )$
�
 -; S=3 �L	��
 ����3.

�
3�U S�l�� �.� -
 q�	, �#$%��& S�9, . =3 ��9$' ��
 S�l�� �X/& -
 �3 �%��& =3 �� �! 4��3 �%��&

��4;�U .23�� �;3�D, [=� �' ��0'�F�� )$$<,  �! �
3�U
[=� S��! �' 4��� �
 vx 49� �$%���%��& ) CTG �
 

GTR (3	� ����3(y�3�l� dn� '  � )$<� �;3�D, T�	A
��33�U ��&� �%��& [=� S��! �=� �! �
3�U .

*9� �� *R^ ��$+$/! "�#DE��F *A�	; �' 6 FI FG F
� F6I =6J ����3 g	� �� �! "�Q
3 zD10� q�	, 2�� 

4���� ���UM ����3 �� F2������� "�$U( \$� ����9$'  ��
N�10�� [=��' F�%��& "��' 2����3	' g@O� .^ �� *R

 ���3 4���#' [�	�M ����9$' �' �%��&�� �c����� = 
�/h$A = ��A = "�$Q��& dn���
� ?	�� �3�! ��

�� S�l��(�
3�U= "�$QRL�^ ����9$' �� 2�Q�M dn�  �' 4RX� 
 4E��Stent�� S��^� �/
�!M ��.

 2=�U �3GTR3	' �
� ?�� �' �%��& [=�  :
�' �� �<'�h;� [�' -
 �<Z	� �X%sc�^ �
=�� �' 

(Horizontal Right Angle Incision) �% �3 CEJ �' 
�
�
 �=�3 �=�l� �����3 )$' "��= *
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(Oblique Releasing Incision) �� )�9� �% �, 
�/8 "	���; = g=�� �=�l� "�#����3 �KL )
 ��� "�09$/$�

MGJ�� 23�3 �:� 3�	� ����3 ��!�' ��� �3 ( �M �� d

' v/; � T�	AFull Thickness ��� �	nX!� �, H

' �M �� d
 = ��	10�� �� "�09$/$� � T�	A
Partial Thickness�� 23� ��+!  . ����3 ��
� ���

 �/h$A = ��A �� ��� �Q0X&�' �� ��$� T�	A �3 =
�
3�U �0��! ��
� . 2�Q�MGingivoplasty )$' �
�
 �3 

 3�	� ����3 �=�l� 49X^ �3 �����3�� ��&� �:���
)IJFIH(. �� �� @! 23��Gingstate'  � ���#Q��k; ��	+�

��] =" � @! Paroguid)  ���n9! �� =3 ��Coletica

�X���; ( 4#&GTR�
3�U 23�.0��  . �� @! ���#Q� �k;
(Gingstate) 3=�% ��
� ��
�� ��� ��	
 �' 2=@� 

63�3 ��	
 �� ��	10�� ��� �� �09$/$� .
��]" � @!Paroguid |� �' �/8Plane �% �3 

CEJ 3=�% [�0XU �' = �,`�' �9! �
 H "=� �' �09$/$� 
�� �$1' ��	Q+$L ��� �3 F��	10�� .' v/; 2�Q�M4$<^	� �

 �L��=�! 4
��� |� �' = ���/8Silk�
3�U �$1' .
 2=�U �3CTG3	' �
� ?�� �' �%��& [=�  :

y�h$^3 �%��& [=� F2=�U )
� �3 2=�U �'���GTR 3	' 
' �L= ���] = ���#Q��k; "�&" 4;�' 3��M ��	$
 �� �� @! 

 �+R9��' 2��M 4�3�� 23�.0�� ��9$' S�! �$%�� ��.
 S�l�� �	:+� �' �%��& S�9,� �� d
 "�#0R^��� FS�`

 ��9X��
 �' 2=�U =3 �� �3 *9� �$%��Coe-Pak 2�$�	
 
�$1' = ����68���� 2�$�! �<' �=�  .Doxycycline'  �

 T��68 �=� )�=� �=�I88 dn� = 688S�Q$/$�  ( =
Iboprufen) I88 �� ���Q$/$� J4���  (�� \
	l, . �'

 T�� �' �� �$A	, ����9$'G "�=� �0.� I��'  3	E ���3 
�' �� )
�
\Q��/! �
	����3 I/8 % �� = �+�3 	�0X�

�+
�9� "��33	E *9� �$%�� �3� w�	X�.

2�����#
�$U 4E�� �� �<' ��$+$/! "�Stent = �/
�!M 
 = �%��& *9� �� *R^ "�#���� �36F IF GF �F 6I =6J 2�� 

 2�UM �#����3 g	� �� �! �DD10� q�	, �%��& *9� �� �<'
3	R�F�� S�l��  .2����� 3�	� 3��	� e�$h� = "�$U�#�M �' 

3	' �
� ?��:
} w@
 d!�+
� )Silness & Loe 1964 ( =

L d!�+
��K "�)Loe & Silness 1963(
} *$/W, �$%�� r9� ) �, �KL )
 ��� �/A�;CEJ �! �'

2����� d$L	!�� "�$U(.
} *$/W, �$%�� ~�� ) �$%�� �3 *$/W, �$%�� ~��
CEJ�!2����� d$L	! �' �� "�$U(.
} 2\$+$,��! �KL ~�� )qE �, �KL )
 ��� �/A�;MGJ

�!��� \��$/
= ��0�3	
�
 N=�
 �' 2��"�$U��(.
} ��$+$/! �U�+RXx ��� ) �/A�;Stent 2���^ �, 

�KL e	�L�� "� �!2����� \��$/
= ��0�3	
�
 N=�
 �' "�$U
��(.

} �, �KL )
 ��� �/A�; Stent) 2����� d$L	! �' "�$U
��(.

} �$%�� �� �3 ��	Q+$L = ��!�' �� e	�L�� r9� 
 �:� 3�	� ����3 ��0X
3 = q�= F��
\�) �' ��0�3	
�
 N=�


2����� \��$/
=�� "�$U(.
} �/A�; Stent ��!�' �$%�� �3 ��	10�� 4��! �, 

�' q
��� �3 �#����3 �' \��$/
= ��0�3	
�
 N=�
 �' = �X%
 = *9� �� *R^ *A�	;6I = 6J2����� �<' 2�� �� "�$U.

�	:+� �'�0;�
 "���M *$/W,  �� �=�3 �3 �<L��� "��
�����3 2=�U$' = ����� �O�h� �3 �����3 "�#�=�U )�.A F

�F6I =6J �	��M �� 2�� Paired t =  �	:+� �' �X
�h�
 \$L��M �	��M �� �<L��� ���� �	O �3 �����3 [=� =3 _
�0�

�;�O �� d��
��=�
3�U 23�.0��('  ���	U����9$' �! "�F
 )
� �3 �:� 3�	� �&= �� �<L��� ���� = ����3 [=�
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��, �� �	��M�� *$��3�3 .��
� ��� ��	
 �A�3F �' 
�� �R��W� �
� �	��; rRO:

�
���� 
 �Z�% �<L��� �3 d!�+
� = w@
 d!�+
� )$Q��$�

�KL = �%��& �� *R^ "�6J �� o$,�, �' �M �� d
 2�� GI/8
 �'76/8 �� = HI/8 �' �G/8 �� �
�\;� )
� = 4;�
 �
�\;� 

�+<� "���M �:�3	' ��3) 8�/8P<( . 2=�U =3 �� _
�0�
L=�& �3 �����3"�# 2��9� 6=I2�� �A@E 4�� .

' �����3 [=� =3 �� ��+<� �	O r9� ���! �3 "��3
��3	' ���� *$/W, �%�	� .' �! "	W� � T�� �36J �3 2�� 

 2=�UGTR = CTG�KL *$/W, �%�	� r9� )$Q��$�  �' "�
 �� o$,�,G7/8±J6/H �' 6J/6±I� = �09$/$� ���/8±>�/H

 �'8�/6±>/6 4;�
 ���! �09$/$� )88�/8P<.(
�
	D,6F = *R^ �� *$/W, �%�	� r9� )$Q��$� T��$$�, 

�� ���� �<L��� �	O �3��3 . _
�0� t$� �3 "���M �	��M
����� ��h�F�+<� T=�., "��3��  -$+�, =3 )$' 3��� ����

) �=�&H.(
�KL *$/W, �%�	� ~�� )$Q��$� =3 �3 "� 2=�UGTR

 =CTG �� �<' 6J �� o$,�, �' 2�� GG/8±6J/G �' 
�G/8±>�/H �� = �09$/$� H>/8±6/G �' �6/6±8>/H

4;�
 ���! �09$/$� . 2=�U �3 qh; T��$$�, )
�CTG

�+<� 3	' ��3)8�/8P<(�0;�
 ("��"���M FT=�., �+<�  "��3
������� Y/01� �O�h� �3 -$+�, =3 )$' 3��� ���� .


�\;� 2=�U =3 �� �3 2\$+$,��! �KL ~�� )$Q��$� �
�� 2����� �����3 . T�� �3 �
�\;� )
�6J 2=�U �3 2�� 

GTR �' �'��' 6 2=�U �3 = �09$/$� CTG �' �'��' �J/6

 3	' �09$/$�)o$,�, �'86/8P< =886/8(P<( �� �+x �� 
 2=�U �3 2\$+$,��! �KL ~�� �
�\;� ��$+$/! �:�CTG

#�� y@��!�+<� T=�., "���M �:� �� ��� 3	' �,3	 )$' "��3
��� 2����� ����� Y/01� �O�h� �3 -$+�, =3.

 �'��' 2=�U =3 �� �3 �U�+RXx ��� )$Q��$� �
�\;�
 �'>�/63	' �09$/$�  . �� �3 "���M �:� �� �
�\;� ��\$� )
�

�+<� �#�=�U �� -
 3	' ��3)88�/8P< ( )$' �,=�., �L=
h� �3 �#�=�U��� 2�
3 ����� Y/01� �O�.

�KL ��$� r9� )$Q��$� "�#�=�U �3 "�GTR = CTG

 �� �<'6J �� o$,�, �' 2�� G/8±>/6 �' H/8±�/6 = �09$/$� 
 ��G/8±J/6 �' G�/8±J/64;�
 �$$�, �09$/$�  . T��$$�, )
�

�+<� "���M �:� �� 2=�U =3 )$' = 2=�U �� �33	R� ��3.
 �/A�; )$Q��$�Stent�,  T�� �3 ��	10�� 4��! 6J

 2=�U �3 2��GTR �� >�/8±HH/7 �' 8I/6±7/> = �09$/$� 
 2=�U �3CTG �� ��/8±J�/7 �'�J/8±6>/J �09$/$� 

4;�
 ���! .�+<� 2=�U =3 �� �3 T��$$�, )
� 3	' ��3
)88�/8P< (�+<� �#�=�U )$' �L=3	R� ��3 .

 �� *A�% _
�0��;�O �� d��
��= \$L��M �	��MF ���� 
 3�3 �!' ��
� ��� ��	
 ��\$� �3 T=�., � �	O
�+<�' "��3 � = 4�� �����3 "�#�=� �3 T=�., 4/� *���

 ����)6J2�� (F�+<� �h� T=�., )
� �3 3���� "��3('  �
 [=� �' ��
� ��� ��	
 �Q
3 T��R�CTG'  � �	O

�+<�r;	� "��3 [=� �� �,GTR 4�� 23	' ) �=�&G( (
�	��M )
����2\$+$,��! �KL ~�� �
�\;� �3 �! 3�3 �F

*��	�' =3 �� �����3 "�#�=� = ����  ��+<� �	O "��3
23	' ���� �h� �L= ���*����+<� ���� ��34�� 23	' �,.

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

����3 �� *R^ *$/W, �$%�� r9�
���� 	�����  �!"�=$%%×
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 ���F�Kf ���  �� �� ,)-.� 3A��4 `<	 ()Z4�)� &��))g�
��'��� U�T �� 34����

�$+$/! �U�+RXx ��� �
�\;� 3�	� �3 �#+, �*���
' ���� ��+<� �	O �����3 "�#�=�U �h� = 23	' ���� "��3

�+<� 3�	� )
� �3 4�� 23	R� ��3) �=�&G .(
�+<� �h� ����' 3�	� "�#DE�� �
�� 3�	� �3 "��3

 �
 = �����3 "�#�=�U "��'*������ 2����� ���� .

 U���Kf ��'��� U�T �� � 3A��� !� ,;2 37)�)-� ��$�)g��  ���  ��GTR

,<	 !� ,;2C��* ��� KL��* ��� KN��* ��� �!��4� ���!��) 
�)g����)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)�

*$/W, r9�G7/8±J6/H8�/6±H6/I6�/6±6J/I6J/6±88/I
*$/W, ~��GG/8±6J/G��/8±>�/H�7/8±>6/H�G/8±>�/H

2\$+$,��! 4;�' ~��8J/6±HH/6J/8±8J/I7H/8±6�/II�/6±HH/I
��$+$/! �U�+RXx ���J6/8±6�/J8G/6±88/>88/6±�/�J/8±G6/�

P+$'=�
 r9�G/8±>/6H/8±�/6H/8±�/6H/8±�/6
��	10�� 4��! �, 4+0�� �/A�;>�/8±HH/7}J�/8±76/>8I/6±7/>

 U���Lf$�)g��  ���  �� ��'��� U�T �� � 3A��� !� ,;2 37)�)-� ��CTG

,<	 !� ,;2C��* ��� KL��* ��� KN��* ��� �!��4� ���!��) 
�)g����)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)���)�� 5��.4� � ()Z4�)�

r9�*$/W, ��/8±>�/H8I/6±�H/676/8±�8/68�/6±>8/6
*$/W, ~��H>/8±68/G�I/6±7J/I�8/6±8I/H�6/6±8>/H

2\$+$,��! 4;�' ~��6�/6±HH/678/8±�8/I>�/8±>�/I��/8±76/I
��$+$/! �U�+RXx ���>�/8±HH/JH6/6±8J/>6I/6±>�/�8�/6±�J/�

P+$'=�
 r9�G8/8±J8/6�8/8±78/6G8/8±78/6G�/8±J8/6
��	10�� 4��! �, 4+0�� �/A�;��/8±�J/7}8G/6±88/J�J/8±6>/J

 U���hf ���!" 8���4 Paired t�+' ,)-.� 3A��4 `<	 &��))g� ��� �* 34���� ���  �� �� ��
34��! i-�j� ST�:� �� 34���� ���  �� ()* �) k EC EKL EKN(��� [9A �* 

�9��:� ��� ��)�� 5��.4� � ()Z4�)�P-value
GTR (0)-(6) JH78/8±�8/688>/8
GTR(0)-(18)7IJH±J6�>/688�/8
CTG (0)-(6) JI6G/8±6HHH/I886/8
CTG (0)-(18)JGH8/8±8��>/I88I/8
GTR (0)- CTG (0) I8>G±8�/8�J8/8
GTR (6)- CTG (6) J8H�±�JHH/887I/8
GTR (12)-  CTG (12)J�H�/8±�JHH/8668/8
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�I

 U���Mf�
 V4����� b)'�4" ���!" 8���4  �1�T(P-value)

�)g��,)-.� `<	,)-.� a�	���;9e �+' a�	37)�)-� 3 ��;9e W�

�%��& [=�*88I/8*88I/8*88I/86II/8

����>G>/87JI/8886/8<886/8
*�+<� "���M �@0E� �� "��3���' .

%&#
' �<L��� )
� � T�	ARandomized Single Blind 

Clinical Trial =3 �' ��
� ��� ��	
 ��\$� �X
�h� �' 
 -$+�,GTR = CTG*$/W, �3 �KL "�� e@! "�III

4E�3�
 �/$� . �3 ����' 3�	� ����9$' �3 *$/W, �%�	�
�<L����Z�%  �' �����3 )$' ��	10�� �h;� *$/W, "���3 

3	' �����3 )$' S�� 4;�' *$/W, *^��% .*$/W, e@! "��
III�hRO �3  "�+'�/$� *$/W, �%�	� �� �<$�= Y$O y�0RX� 

�� �' �3 ��3�$U .�KL *$/W, �%�	� *��� e@! )
� "�
 )$' �$%�� 41� �
 = S�� 4;�' �3�3 4�3 �� �' 2��9�

�� �����3 )�
�	
 ��� �
 = �����3���' .)
� 3	&= �' �!
�hRO T�=�Z�KL *$/W, �%�	� �0h$^3 "�+'�3 3	&= "�F3�

s$Xh, ��+m9� ���' �/$� "�+' � )
�,�R0<� ��	+�
�hRO�KL *$/W, �%�	� "�+'�� 23�.0�� 3�	� "� ���')IG(.

 �
�\;� F��
� ��� ��	
 �3 �����3 [=� =3 ��
 ���! = �U�+RXx ��� �
�\;� F2\$+$,��! �KL ~��

 �/A�;Stent = �&	, *'�^ _
�0� F��	10�� 4��! �, 
�+<���3�3 ���� �� "��3.

 2=�U �3 ��
� ��� ��	
 )$Q��$�GTR �� d
 �
 2��G/H7 % �� d
 =6J 2�� �/G> % 2=�U �3 =CTG �' 

 o$,�,�/�� % =�� %�� *A�% . ��	
 "���
�
 _
�0� )
�
�'2��M 4�3�� ���� �� 2=�U =3 �� �3 ��3 .

 �	��MPaired t 2=�U =3 )$' �,=�., �! 3�3 ���� 
 �����33���� 3	&= ����� Y/01� �O�h� �3 . �! �
�l�M ��

�	��M )
�' �� ����� Y/01� �O�h� T��@O�  � T�	A

�' �0X'�=�$]� �� ���^ �X
�h� = ����' 3�	� s �' F��3
 �	��M �� F�����3 [=� =3 4$��9, �X
�h� = �'�
��� �	:+�

 �;�O �� d��
��= \$L��M(�� 23�.0�� �h� o$,�, )
� �' 
*��� ���^ �&	, 3�	� ��$+$/! _
�0� ����' �3 s� ���� 

 T��@O� *! = 4;�U�/A�%'  ��' �0X'�= T�	A�  s3�	�
�� �^�= "���M �	��M . �� d
 �! 3�3 ���� �	��M )
�6J

 �����3 [=� �' ��
� ��� ��	
 2��CTG �' 4RX� 
GTR'  ��+<� �	Or;	� "��34�� �,.

 �X
�h� ��� �' �! �,�<L��� �3-$+�, "��GTR)  �'
��]"NB& *'�^  ( =CTG ��
�� ?	�� ��	
 �3 

��
�)��( e@! �3 I = II�/$��
3�U S�l�� F2 2��	9� 
 -$+�, �' ��
� ��� ��	
 )$Q��$�CTG �� �$' 

 -$+�,GTR4�� 23	' ( o$,�, �' ����+x Harris

)677> ( ��\$�6/7> % =6/>�%) I�( FZucchelli = 
�����9�)677J (�/7H % =>/J�) %I�( FHarris) 677J (

7� % =H/7I%)II( FBorghetti�����9� = )6777 (>� %
 =I/>8%)I>( FTatakis = Trombelli) I888 (7� % =
J6) %IJ( =Rosetti�����9� = )I888 (�/7� % =I/JG %

)I7( [��\U 2�� �!� -$+�, =3 �' �� ��
� ��� ��	

23�!��� .$+$/! "�,�' 3	&= �' -$+�, ��CTG t$� �3 

 "���M �:� �� 2=�U =3 )$' T=�., �	; T�<L��� �� -

�+<�4�� 23	R� ��3 .

Trombelli�����9� = )677J( ��	
 )$Q��$� F
 -$+�, �3 ��
� ���GTR ��)��] �'"NB& *'�^  (GJ %

 -$+�, �3 =CTG FJ6 %2=�U =3 )$' T=�., =��  �:� �� 
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�H

�+<� "���M [��\U ��323�!� ��)H8(. �=�' T�<L��� �3
 ��0+!(Non-Controlled Case Studies) �A�3 

 -$+�, �' ��
� ��� ��	
GTR) ��] �'"NB& *'�^  (
)$
�
 y�0RX���0+! T�<L��� �� �,4�� 23	' ��3 .Pini Prato

 �����9� =)677� ( "=� �'7����3 F ��	
 GJ/�G % ��
 [��\U23�! ���)6�.(Shieh �����9� = )677>( "=� �'

68 ��\$� ����3 ��/�6 % =)677J (Trombelli = 
 "=� �' �����9�66 ��	
 ����3 �� % [��\U ���!23���

)H6F6> .(
Jepsen�����9� = )I888 ( ����' �3I8 �$%�� 

 e@! *$/W,I F II = III -$+�, �' F�/$� GTR��] = "
 �� �<' FNB& *'�^6I )$Q��$� F2�� 7/76 % ��� ��	


 [��\U �� ��
��!23��� . ���� �<L��� )
� _
�0� -$�.,
��*$/W, ��	
 )$Q��$� �! ��3 e@! "��I = II �/$� 

 �'��'�6/7J % e@! �%�	� �3 �
3�h� )
� =III �/$� 
>�/J6 % 4�� 23	')HI(.

 -$+�,GTR �<L��� �3  �Z�% �� �<'6J ��	
 2�� 
�/G> %3�3 ���� �� �� ��
� ?	�� .� )
� ��	
 �' �
3�h

 �3 2�� oX!J e@! *$/W, 3�	� III r$hW, �3 �/$� 
Jepsen3��3 �#&	, *'�^ �@0E�  . �� �09X^ ��	0' �
��

�$�= �' �� �@0E� )
�*$/W, Y$O �3	' e@! "��III

3�3 4RX� �/$� . �� �/$� �
� *����3 �� �%�	� "�+' �hRO
�KL *$/W, e@! "�III ���^ �'�
��� 3�	� 4�� 23�3:

}�����3 )$' S�� 4;�' �3�3 4�3 ��
} �����3 )$' 41� 4;�' �3�3 4�3 ��
} ����3 )�
�	
 ���

�
3�, �=�' F�	; *��	� o$!�, = T�� ��\$�  *���
23�0XU Y$O = g	+0� q
��� *$/W, �%�	� �� "���3	�.

�� \$� *$/W, �$%�� �$L=� r9� �3 T=�., */� �� ���	,
�	
 ��\$� T=�., �<L��� = r$hW, )
� �3 ��
� ��� �

Jepsen���'  . �3 ����3 �� *R^ *$/W, �$%�� r9� )$Q��$�
 �<L��� �Z�% =Jepsen o$,�, �' J6/H = 7I/G �09$/$� 

4�� 23	' .Pini Prato�����9� = )677I ( �! ��3�3 ����
r$9� *$/W, �%�	� �3 �� �,J/G F�09$/$� GTR ����3 

�� �,�' �'�10����' �)HH(.
�x�U� �<L��� Zucchelli �����9� = )677J ( "=� �'

*$/W,�KL "��r$9� "�F �<L��� _
�0� Pini Prato) 677I(
, ���3��� �$
)I�(F �$L=� r9� �3 �@0E� 3	&= )
� �' 

 )
� )$' *$/W, �%�	�����' �<L��� = Jepsen3��3 3	&=  .
 *R^ *$/W, �$%�� ~�� )$Q��$� �<L��� )
� �3 �3 ����3 ��

 2=�U =3GTR = CTG o$,�, �' 6J/G= 68/G 3	' �09$/$� 
�hRO e��� �' �! "�+'Sullivan = Atkins 2=�U �3 

*$/W,�� ���^ �
�� "��3�$U .0�� �$%�� ~�� ���.�
 �<L��� �3 *$/W,Jepsen2����� 4�� 2��� "�$U.

 �<L��� �' �Z�% r$hW, T�;@0E� �Q
3 ��Jepsen S�� 
�.0�� �� 23Root Conditioner�� r$hW, )
� �3 ���' .

�x�U�T���� 3�	� �3 ���& �:� ��.,� 23�� )
�  ��	
 �' 
��
� ��
�� ?	��3���� 3	&= ��F T=�., )
� ��% )
� �' 

4��3 3	&= �<L��� =3 )$' ., *��	� �Q
3 ��� �' ��BU�$�
��
� ?	�� ��	
 ��\$��� v/; 4;�' 4��1Z F�����' .

 4��1Z�� v/;, ��
� ��� ��	
 �' ���	,����' ��BU�$�
)H�FHGFI�.(

��
� ��
�� ?	�� ��	
 "�#�=� _
�0� g�.,�� �' ��
3��3 �Q0X' �����3 )$' �%�	� �3 ����3 ������#Q� "�#0;�' .

 = ������	E �;�O �� �����3 )$' "�#0;�' g�.,�� ���!
�R��� = T�R� �Q
3 ��O �� = v/; ��$���� "���
�
 �

 ����	$
(Graft)�� �&�	� ����� �' �$%�� )
� �3 �� 3���(
*$/W, �3 �	$���� � *$X��0
 )
��'�+'�KL "�� e@! "�III

 =IV'  ��	/� �'�+� 4
3=�W� 4/� "��PDL ���! �' 
4�� 2��9� �&	, *'�^ .-$+�, T=�., �<L��� )
� �3 "��
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�G

��] )$' T=�., �3 �����3, �� �3 �0;����' "�� -$+�
�� �A@E3	�(�� )
��'�+'  �' �� _
�0� �3 T=�., ��	,

*$X��0
��] �3 3	&	� "��3�3 4RX� �0;����' "��.
 2\$+$,��! VKL ~�� ���! = �
�\;� �/R^ T�<L��� �3

' � ��R�3GTR) ��] �'"NB& *'�^  (4�� 2�� [��\U .
 �<L��� �3 2\$+$,��! �KL ~�� )$Q��$�Harris) 677>( �'

G/8 �<L��� �3 = Roccuzzo) 677� ( �' �����9� =
6>/84�� 2�� [��\U ���! �09$/$�)I�FIH .(

 2\$+$,��! �KL ~�� )$Q��$� �
�\;� �Q
3 T�<L��� �3
 ���h� �'6/8)IJ( FH/8)H6(FGI/8) I>( F��/8) 6�(F

>/8)I�( FJ/8)H8 ( F7/8)6> ( =�/6) I7 ( [��\U �09$/$�
4�� 2��.

�<L��� )
� �3' 2\$+$,��! �KL ~�� )$Q��$�  � ��R�3
GTR6 �K!� �' 4RX� �! 3�3 ���� �
�\;� �09$/$� 
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