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��Y �-�� � �+&! x4&3 &� �(�� �� �k4 b����&3+�i ���� �6' 

�4�64 &' &!+� 5/2 
��� )
� 
� �k4 �)#�X �- .�4�64 &' 
� l�� 

V!&�
 �)H
� �&
�#�1 10 �d
� �� &
0P+�&a= <�)�
 �4�- .��
 

{_�
 �)#&� �+0 ��/!��/�
 ��(� � m�4 �3� >���� ��������	 � 

�
&S� CP �� Vi� 
��)
��/ �
�
 !
��� 
��Y �#�X .���� �+1 


�k�
 0� @
�� &64�+ &'� 100 � 400 4 Vi� ���0& �)!� ��&�- � 


�a4&�1 �
&S� L+� ���	����� 
� >&6� o�_! �4�64 &� >�4 
��#� 

�5!&H
 �- .>0L �� �	� �!� �	 �0��4� ���X �&'  � �
&S�

� %�
 �� �5i4 �	 ��a+� ��# f!�� ��������	 ��� ,�� � 
&	


�	 2��- ���� )Blind(  �
�d ����#�X .1���6' �&$�&_
 

W+b���)i�' ��4 f!�� ���&3�)i+b� �	 0� pM&�
 ����( 

�� m M� ��� >&"4� c3+�#� .
�  </-4 &64� 
���I +�)#& �&4�� 3 

���( 0� �$� �&
� �!� ��- ���� C&=4 �$�&_
 �
�
 �6! 
�.  
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/
� 3. 7���=.�6  ���8. �%> 0� ?$@� �5 ��6 A��.�  

  

  

  

  

  

  

  

  

  

  

  
  

/
� 4 .��C.D /��$ A��.�  

  

���� �&4P�� 
&
P� ���� &' � 
�+1 
&
P C�
0P 0� �$�&_
� 

Wilcoxon &�
 
�+�i  � ���X ��Friedman &�
 
�+�i 

'��X C�
�� r������ >�4 W6	 �� 
��#� SPSS  �Si415 

)version 15, SPSS Inc., Chicago, IL ( 2�- ��&�)!�


 v_!�$� 
��� 
� �+1 �$�&_
 05/0 = α �$�+] �-.  

  

��6	� �%  

�� W6	 �&4P�� 
&
P� C&=4 ���� �- �	 
�a4&�1 ��#�+* ,�� 

��� ���	����� � ���5it 
� �� ���X  � �$�&_
 �
�
�'&-  �k4 0�


&
P� �$
 ��&��� 
��� &� I' �-��4 .
���
 p value ���� 

&�
+�i ��#�+*  ��� ,�����	����� 317/0 ��� . �
�
 
�

&�
+�i ��#�+* � ���5it ��� ,���1  ���X ���
�
 �$�&_
  �
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�'&-2  
���
p value ����� 527/0 ��� )�(`�� 1 � 2(.  


�a4&�1 ���	 ��� ,�������  ���X 
��'&-2 ��#� �4�
+=� 

� �	 �-��+1 ��#� �4�
+�=  0���)�� ���( 0� �$� >�! �&
 &��  0�


&
P �k4� �$
� 
�� ��� )001/0  =p value .(
� !
��� 


�a4&�1 ���	 ��������  ���X 
��
�
 �$�&_
 ��#� �4�
 I'+=� 

�$
� 
��� � 0��B L+1 ���( 0� �$� >�! �&
 &�� �- ��'&=
 

)001/0 < p value( ) `��(1 .(
�a4&�1  ���5it ��� ,��

4��  ���X �� �' 
��
�
 �$�&_
  ��'&-  0���)�� �$� >�! �&
 &� 

���( 0�� ��#� �4�
+=� 
&
P �k4 0� �	 �-��� �$
� 
�� ��� 

)001/0 < p value( ) `��(2.(  

&�
+�i �	���/� 3 �
&S��&'�4��  ���X �� 
� ��- ��0

�'&-  ��
�
 �$�&_
 �&4P >&"4� 0� �$��� 
&
P� He� ���6' ���v 

Bonferroni �$
 ��&��� 
��� 
&
P �k4 0� �
� ��1  ���X ��

�
�
 
�$�&_  ��'&- ���4 C&=4 )05/0 = p value(. �4�
 

r������ 
�a4&�1 3 �
&S���4�  ���X 
� ��- ��0�'&-  �&
 0�

���( 0� �$� `��� ���( 0� �$� >�! �&
 &�� 
&
P �k4 0�� 

�$
� 
�� ��54 )135/0  =p value.( 1���6' �&�
+� 
�a4&�1 �+1 

r)
��  ���X 
��
�
 �$�&_
 
 &� `�� �&
 0����( 0� �$� >�! �&� 

�$
 ��&��� 
��� 0� �k4 
&
P� �-��4 )417/0  =p value (

) `��(3.(  

&�
+�i �
&S� 3�� ���>� ���	����� 
� {M&�
 '�b���)i+W 

�	 B3 0� &3+C& �&
 >�� �$� 0� ���(� 0
�+�&� ��- �4� C&=4 

���'� �+1 ��� �	 
�a4&�1 �
&S� 
� ���X  �$�&_
 �
�
  

µm 36/3 ± 43/12 � 
�  ���X�'&- µm 56/7 ± 58/13 ��� 

� �$
 ��&��� 
��� 
&
P �k4 0�� ��1  ���X ���
�
 �$�&_
  �

�'&- ��(� �-��4 )1  =p value( .  

  
E��F 1 .�+���& �� ��G C��$ �:; <�,.%.	�  	��7 �� ����H� �I;�J�  ��)��  

)��@  ��A���B  ��
8�%�/ )mm(   ��A���B  ��
8���� �2��3� )mm(  ������ �� ��
8 ���� �2��3� � �%�/  

<5Y 0� <6�   32/0 ± 56/1  35/0 ± 62/1  564/0  =p value  

+W �&
 �$� 0� ���(�  88/0 ± 75/4  19/1 ± 00/5  732/0  =p value  

�� �&
 �$� 0� ���(�  92/0 ± 50/4  51/0 ± 37/4  739/0  =p value  

�! �&
 �$� 0� ���(�  70/0 ± 25/4  91/0 ± 62/4  317/0  =p value  

&�
+�i r������ C�
� '��X�  001/0 < p value  001/0 < p value  -  

  
E��F 2 .�+���& �� ��G  	��7 �� �� 	�%8&9 �:; <�,��H� �I;�J�  ��)��  

)��@  ��A���B  ��
8�%�/ )mm(   ��A���B  ��
8���� �2��3� )mm(  ������  ��
8 ������ �2��3� � �%�/  

<5Y 0� <6�  32/0 ± 56/1  35/0 ± 62/1  564/0  =p value  

+W �&
 �$� 0� ���(�  74/0 ± 62/4  19/1 ± 00/5   546/0  =p value  

�� �&
 �$� 0� ���(�  92/0 ± 50/4  20/1 ± 93/3  262/0  =p value  

�! �&
 �$� 0� ���(�  70/0 ± 25/4  06/1 ± 50/4  527/0  =p value  

&�
+�i r������ C�
� '��X�  001/0 < p value  001/0 < p value   -  

  
E��F 3 .�+���& 
$ ?��KL.%.
� �.��H  	��7 �� ����H� �I;�J�  ��)��  

)��@  ��A���B  ��
8�%�/ )mm(  ��A���B  ��
8���� �2��3� )mm(   ������  ��
8 ������ �2��3� � �%�/  

+W �&
 �$� 0� ���(�  38/0 ± 54/2  59/0 ± 18/2  208/0p value=  

�� �&
 $�� 0� ���(�  67/0 ± 05/2  62/0 ± 85/1  674/0  =p value  

�! �&
 �$� 0� ���(�  40/0 ± 39/2  44/0 ± 06/2  005/0  =p value  

&�
+�i r������ C�
� '��X�  135/0  =p value  417/0  =p value    
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E��F 4 .��+��� �.��� 0�� ���5�� +� M�-� �5 ���.M� VAS )Visual analog scale (?�) �C A��F 0� �I5 0���  	��7 �� ��  

��H� �I;�J�  ��)��  

  
@�� 

E�
F.  

�1 @�� �2� 

@� E�
F.  

�� @�� �2� 

@� E�
F.  

�( @�� �2� 

@� E�
F.  

��G5 @�� �2� 

@� E�
F.  

&�  @�� �2� 

@� E�
F.  


/ @�� �2� 

@� E�
F.  

�'% @�� �2� 

@� E�
F.  


��4&  ���X�'&-  00/4  00/1  00/1  00/1  00/1  00/1  00/1  00/1  


��4&  ���X�
�
 �$�&_
  00/1  50/1  00/1  00/1  00/1  00/1  00/1  00/1  

  

�
� �$� 0� <6� 
� �� ���X  � �$�&_
 �
�
�'&-  ��' &�

���( 0� �$� 0�
� &�
 �
�
 I' &�+�i �#�X 
��Y .�� ���< 

�+1 �	 0��+{ X��	��3� ���� &' ��54 `&
�42 
��4& $
 C���� ���
& 

&�
+�i �&�
+� VAS �- �)#�X �k4 
� .�&�
 �� �(�� &�+� 
��4& 

� ��- %
��X+1  
�M )4��" X��� 
 ��&�� �	 �-�C��  �$� �
�

 ���X �� 
� <6� 0��
�
 �$�&_
  ��'&- �	 �k4 0����/� 

�$
� 
��  ���X � �!� �����
�
 �$�&_
 �)6	 <6� 0� �$� �
�� 

 ���X �� �5i4�'&- ���( 0�
 
� �&d�eS
�  �!� �)-��

) `��(4.(  

  

 HI�  

&� ��(� ���k4 p#��
 � ]�&S
 
� �
�
 �
��� ��(� ,�� 

�eS=
 ���	 ��� 0����2�� 	O� ��&� `&� 
���  ,�� ��(� ��

eS=
� ���	 �#&� 0������ ���� �3 �
 ! ���+`&)4��  �

X��(��� �H� 0��< C��4� 
&�	 
� >�4 �#&� &'� 5M�$� � +& 

�+���w6 &'� 4��4�� C&��6' ��(� �
��]16.[  

�t�X� `&! &' �
��4&)!�  M�+ 0� ��1 %�
 &'� ��#�+* ��� 

���	���2�� 3�&'�4�� Cb��� ���� 2�!� 
� �)-cX %�
 3��4� 

 ��� ��0P)Free gingival graft (FGG � 0��1 %�
 &'� 3��4� 

Cb��� ���� ��#�+* ,�� ��� ���	����� � �
&	 
� �)#
 

�!�]16[ .&� #�$
� %�
 3��4� ��56' �#&� CTGs �
+�� �� 

�0&� 
� ���(� &'� 3��4� ��� ���=X �- .#�$
� �+1 %�
 

�"�
 �� *'&	 � /=
 f5��
 &� �&4�� ���'� 0� ��6( ��+C& 

C�4&
 I^0 �&4�� >&	 �	 ��^ 
� �4��� ��&� ��#�+* C�^ 
+�� 

� �
� �-+� �$� 0� <6� 2��- ��X+� � 0� #�M� 
� �&4�� X����4 

I' ��
+&� ��5E� |4
 � a�'&6'� CP &� �#&� &'� 3�C�
�� �
 


� 3� �-��]1[.   

�$�&_
 ��&� &� l�' &�
+�i 3��4� 	�� &� ��56' �#&��V 

PRF � PRP � o�M ��w+&)!� 
+�� �- � &)4+\ 	&�� 0� CP 

�!� �	 �+1 	���V 0� �k4 ��#�+* ,�� ��� ���	����� � 

2���5it �
&S� �#&� 3��4�� �+�&" ��- � 4�� �
&S� 

3�� ���>� ���	����� /=��< ��- �� �
� 3�2�4� &� %�
 3��4� 

�#&� ��56' ������ 
� ��	 .  

`�d� ��b���� C&=4 
� ��'� �	 �#&� ��56' �
��� 

d�e^��& )N�
�� �!� � C&�t �t �� �&4�� �+�a� <�)�
 ��- 


� �4��� ��&� &��� /=��< 3�� ���>� ���	����� 
� !v_ �
�+ 

��^ ��-]2[.  

&)!�+��w � �
&	 ���� ��- 
� �+1 �$�&_
 +W \��!� 4b 	� 

�!� .��+1 ����V 0� #�M� �� ���< �4b 	 C��� 2CP 
&X0&!� 

0+)i� &� �#&� &'� C�� 2�)-�� *�	�� �)!��^&4 �� �
 �+�&" 

�'��S4 ��	 � 0� l�M �+�a �� ���< "��!�� C��� CP ��&Y�� 

���=# C�- � c(A &
+�&$ �
 �)-�� 4 ��� 
� �4��� �� C���� 

)i�
��� �! �$�� &� &'&�#� �&^� <6� ��	 .)Y�� ��w+&)!� 


� �&4�� X���4� 
��Y 
� X��� H
�f 5!&�
� ���� ���4 

#��! ���5 &' 4�^ ���� ��  I'��# 
�&"
 ��� ��56' �#&� 0�

�
 2��	 1+� �
� V5! /=��< 3�� ���>� ���	����� f!�� 

#��! ���5 &'�+ �	 
� ��4��� d�e^ <
&���& )N�
��  �#&�

���	 ��� ��56'�����  2��-&� 
�&"
�
 ��- .��+1 ����V  p_�


��� �	 ��#� &)4+\ ��#� A��_
+* ���	 ��� ,�������  ��

 W6	Mucograft]16 [� Dynamatrix]7[ o�_
 ���� 

2�!� 
� �$�&_
 ��&� I' o�_
 � O��+� 
� ��- .  


� &_
�i� l�' &� ��&� �$�+{ 
�� 
��I �&4 
� I^0�� 

X���4� 	�� 0���&5 4�^� ��
&6 +�$� PRP  �PRF �- ��&�)!� .

� �� �(�� &�+1 �	 �	 3 &'� 4�^� �-
 
�)	&# ��'� 4 ��� 

+W X��5it `�/��
� ���!�  >&4 ��Vitronectin ��� �
�� 


� 2���	  B3PRP  �PRF +W ��� <
&	 �)i�� �i�+{ 


���I ��� ��'��^ I^0]21 220[.   


� &)!�
� �i�+{ 
� 
���I 2I^0 ��C�
&6 �
� �$� 0� <6� 
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�)6	� �
 ���"� 
� ���	]22[ .4 �-&� �)6	 �
� 
��t �'�0&  ��

�
�� �)6	 0��� �! �=X0&� � 1/i
+{ ��  ��`&6��  0� � �4�0�


IE
 �6' X�! 0� ����� �!+{ �� %�
 &'�  C&'� �-��E�

��#� S
 �
�&4 
� �&d�e�� ���(� 3 
�� �-�� �'��^ .  

0� ��6( � /=
 !&!�� 
� ���(� &'� 3��4� 2��� ��(� 

�&4�� >�� ���(� 
� <H
 ���'� ) ����	�>&	 (� � /=
 

R���
 �� CP 
� �-&� .�&4 ��(��� ���( >���  ��&� &E�� �4

� /=
� ��1 �H� ��6( 0� <6�+W m�E� B/�#
   

)Gag reflex( ��
&62 
��-�� S��� �&4 C�0�2� 4L�M�  C�-

���( ��
� a)i^ 2CP �� R���
 ,
��� �� ��
&6 �� ���< 

4�0& 
 �� C&'� C��� 0&� ���C�� 0+�& ��� �� 4L�M ��
� 


� 2��- �/�� ��&� �
� � )��
&4� �$� 0� <6� �� ���< 

��_�
 �� �	 
���I CP �� �
�d 0&� >&"4� 
� 2��- 
� ���X .

�
��
 
�� �- 
��4P <6� 0� �$� �
�+�  >&"4� 0� {4&
 �	 �!�

���&$# �&' � �4�0�
�
&6 
� ��- .��6'�1 ��
&6 4�0& �� l�e
 

&'0��� ���)= +& ��L&� �
��� 1/i
 �)-�� � >&"4� %�
 &'� 

� f!�� C&'� �-��E� `�6$
�
&6 C&/
� �+c3 �'��S4 ��� .�� 

6'�1 ���< ^��� 0� ��C�
&6 0� >&"4� &!+� C&

� &'� >0L � 

3� X��� C&

� &'� >&"4� ��- �! 0&� 
� ��40.  �$�&_
 
�

4 ��&��0& ���( ��� �&4��  ���'�)>&	 (���( 
��  C�
0P ���X

�- lc� . �� � 1+� ��&'
�)	&# 0�� �-
�  C�^ 
� ��(�


��C�
&6 4�� �i� �E(+{ 
���I �&4 I^0�� X���4� �- ��&�)!� .

6' ���1 ���< &)4+\ VAS  
� <6� 0� �$� �
� �	 ��� C&=4

���( 0�
�  ���X 
��'&- )
��4& ���( 0�
�  =4 (���)=  0�

	����&5  C�
0P �
�
)
��4& ���( 0�
� = 1 ( � �!� ����

	���V � 
� ��- ��&�)!�+1 &)4 <6� 0� �$� �
� �k4 0� �$�&_
+\ 

�����  �� �5i43��4� �#&� ��56' �!� �)-�� .��+1 ����V 

4&)+\ &)4 &� ��&� �$�&_
+\ �&$�&_
� ��
 ��6( 0� �	+&�  ���
&	

PRP 4��S6' �4��64 �	� <6� 0� �$� �
� *'&	 �
� 

�
��]22-20 .[  

&�  `���( �� �(��1 � 2 r� �4�
 
������  ��� ,��

���	�����  �6! 
� >�� �&
 
� ���5it ��
�
 �$�&_
  *'&	


 ��'&=
� 2��- �&� 
��  ���X 
� �	-�'& �+1  �&
 
� *'&	

64 ��'&=
 >��� ��- .�t�X� �+1 �&�
+� *'&	 0� �k4 
&
P� 

�$
� 
�� ���54 2�!� &-+� C��)� CP �
 -&4� 0� 
�)	&# �-
 �
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Comparison of increasing the width and thickness of keratinized 
gingiva using two methods of connective tissue graft and graft by 

plasma-enriched collagen in patients who are candidates for  
gingival grafts: A pilot study 

 
 

Hengameh Khosropanah, Ali Dehghani- Nazhvani, Samira Esmaelzadeh* 
 
Abstract 
 
Introduction: Nowadays the necessity of the existence of a certain width of keratinized gingiva is 
emphasized upon to maintain periodontal health and prevent soft tissue recession around teeth and 
dental implants. This study was carried out to compare two gingival graft procedures including 
connective tissue graft and graft with a combination of collagen sponge with platelet-rich plasma 
and platelet-rich fibrin to increase the width and thickness of keratinized gingiva. 
Materials and Methods: In this clinical trial 8 patients with bilateral inadequate width (≤ 2 mm) 
and thickness (≤ 1 mm) of keratinized gingiva on the buccal aspect of single-rooted teeth were 
selected. On the control side, connective tissue graft and on the test side, graft by combination of 
stypro+PRP+PRF were performed. After surgery, the measurements were repeated at 1, 2 and 3 
months. Data was analyzed by Wilcoxon’s test to compare the 2 groups and Friedman’s test was 
used for comparisons within each group with SPSS 15 (α = 0.05). 
Results: After 3 months there were no differences between test and control groups in relation to the 
width of keratinized (p value = 0.317), attached gingival (p value = 0.527), thickness of the graft  
(p value = 0.05) and thickness of the keratinized layer (p value = 1). 
Conclusion: It appears the new approach for gingival augmentation used in this study may be a 
proper substitute for autogenous gingival grafts. 
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