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Statement of Problem: Elimination of porphyromonas gingivalis (p.g) from subgingival area in order to 
successfully treatment out comes in patients with Aggressive periodntitis AP is necessary.
Purpose: The aim of this study was the evaluation of non-surgical treatment efficacy in reduction of bacterial 
population in deep pockets.
Materials and Methods: In this randomized clinical trial study we evaluated the result of non- surgical 
therapy on reduction of p.g count from deep pockets of patients with aggressive periodontitis that had at least 
one (p.g plus) deep pocket (>5mm) in each quadrant. At first stage of non-surgical treatment intra pocket 
irrigation with chlorhexidin was done after scaling and root planning for all patients. In second stage (one 
week later) antibiotics including amoxicillin- metronidazol prescribed for ten days. At base line, one, six and 
twelve weeks after beginning of therapy, microbial samples, plaque index, bleeding on probing index and 
probing pocket index were recorded.
Result: There was statistically important difference between one and six weeks after treatment with base line 
in colony count of p.g and all of clinical indices. But in 12 weeks after therapy just, PI and PPD had statistical 
difference with base line. In this stage, colony count and BOP was reduced but this reduction had not 
statistically important difference with base line.
Conclusion: Thus in present study our non- surgical strategy in elimination of p.g and clinical improvement 
was successful in short time but three month after therapy recurrence of disease happened in some patients.
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����  !��" ���� ���#!$ ���$

�I

��� V�!"�! . P,< %�7k(O %��$� ��S# �! E= ��HO V<
 ���F$�Jee%, VO�� )�/J (%�Hc ���F$� P,< ),

�! V�!")`/�e (%���4 _��� �� %��$� ��S# �! E= A�� �� ��! 
 ��!�� V�!"�!BOP�7M� �$��# 
&�5! '��  $� �� �$!�

 .)! ��HO)ee�/e=P (%��$� �! E= hC< ))eeJ/e=P ( $�
� %��$� �! V�= �� �0���� ���� A,�# ���),�$ G�� �! 

) .),�L.(
]5�< $� �H?5 ) ��!,Q ����!,�� $� n&=  ) .)! ��HO

E= >�� A�� ) hC<�! %��$� �+� �!�$��#
&�5!  _��Q 
�+�&�%��$� �! _'Q sN�� �� �!� <! 4 m�(X� $� ��'�!
 G�B����]5�< ����!,�� �� '0� �H?5 ����!,�� n&= 

��� �8o�� �M��N� s\��� ��?� $� ��!,Q .� � $� �Z[C� $�\
 VO�� %��$� �! E= ��HO V<]5�< �� '0�  �CO��

 ��B(Cq b�!� �$ %��$� �! E= >�� A�� ) .)! ��HO $� ��
 ��) ��� �+� �!�7M� �$��#��'� $!�)  .),�L.(

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

�0�'1��/��� �2�	3���  !"#
G�B����Je�×J/�L`LI/�

$��M� 
!� �!Je�×`�I/��LL/� � �! _'Q%��$
P!���|8 �7�!�Je�×LK/��l
G�B����Je�×�J/��JI/I

$��M� 
!� �!Je�×�`�l/�L�/J %��$� ��S# �! E= ��HO ^�

P!���|8 �7�!�Je�×`e/JlI
G�B����Je�×KJ/JIK�/L

$��M� 
!� �!Je�×�I�`/ILK/J %��$� ��S# �! E= ��HO V<
P!���|8 �7�!�Je�×JJ/JeL
G�B����Je�×�L/`LLe/K

$��M� 
!� �!Je�×�`JJ/JJ``/� %��$� �! E= A�� ��
P!���|8 �7�!�Je�×Le/�I`

 ����4� 5+�, �/2�2�6 �%7�3 �8%�� BOP � PI�	
�� ��2� ���� ���� �� (����� 9�� :;< � 

�'1�BOP(����� 9�� :;<PI

5+�, (�'��� =�,
�>?*

 ��@A  (�'��� =�,
**

 (�'��� =�,
�?***

 �/��� �<2�/
�BC

 �/��� �<2�/
�>A

 D2�/�
�2�E

 D2�/�
�+�>

�	
�� ���� 9<2��2�	3�?���2�	3�?���2�	3�?���2�	3�?���2�	3�?���2�	3�?��
%��$� �! _'QeeJKll/�`KK��/�KJ�IJeeeel/��KL/l�

 ��S# �! E= ��HO ^�
%��$�

LJ`J/`LJ`��/KLJlLl��/KKJe�l/`Ie`/�L``/KJ

 ��S# �! E= ��HO V<
%��$�

`�l`/�e`�l/�Je�/Jl�I/LlJJKK/IJLI/J��`/�`

 ��S# �! E= A�� ��
%��$�

IIJ/JJKl��/l�L`IJ�IIK�eLI�I/�JJe/Le

* �! ^� ��O �"����5 A,O�C� >,@ �=�=���(� �$�� %!,�� 
!�\! .��0�� ) .��"� ��O:)�= E(� �� ���F
**�=�= �! �;� �"����5 A,O�C� ���(� �$�� %!,�� 
!�\! .��0�� ) .��"� ��O:)�= E(� �� ���F
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***���(� �$�� %!,�� 
!�\! .��0�� ) .��"� �=�= )� �O �"����5 A,O�C� :)�= E(� �� ���F

 ����F��G �8%��  (�)*+�, � D��� �� �$%&�
�'���$' H��  =��>3 D�7G (�PPD, BOP, PI�	
�� ���� 9<2� �� 

5+�,�/��� �2�	3 5+�,BOP 5+�,PI 5+�,PPD

_�!�� 
&�5!JX ) eX*ee�/e*ee�/e*ee�/eJJ/e
_�!�� 
&�5!�X ) eX*eeJ/e*eeJ/e*eeJ/e*ee�/e
_�!�� 
&�5!LX ) eXLJ/eLJ/e*eeJ/e*eJ/e
_�!�� 
&�5!�X ) JXKe/eL`/e`K/e*eL/e
_�!�� 
&�5!LX ) JX*eJ/e*e`/eLl/e*e`/e
_�!�� 
&�5!LX ) �X*ee`/e*eeJ/eIJ/e�K/e

*�7M� 
&�5! $!�

 ����I�5+�, � D��� �� �$%&�
�'���$' H��  =��>3 D�7G (��G �8%��  (�0PPD, BOP, PI�	
�� ���� 9<2� �� 

�A� ���� ����
�	
�� ���� ���� :J�+2

 �A� ���4F��K
Y1 

 �A� ���4L�4I
Y2 

 �A� ���FM�FN
Y3 

_�!�� 
&�5!JX ) eX*e`/e*e�/e*eeJ/e
_�!�� 
&�5!�X ) eX*ee�/e*eJ/e*e`/e
_�!�� 
&�5!LX ) eX*e`/eL�/eL`/e
_�!�� 
&�5!�X ) JX*e`/eLK/eKI/e
_�!�� 
&�5!LX ) JX*eJ/eL`/e*e`/e
_�!�� 
&�5!LX ) �XKl/eL�/e*e`/e

 ^� ) %��$� �! _'Q sN�� )� G�� $� ��= W(@ VO��
��'� ��B(Cq %!,7q %��$� �! E= ��HO .� VO�� G�! ��! �

 $� ���B(Cq $�\V< �!� �$ %��$� ��S# �! E= ��HO 
)ee�/e=P(. "�� %��$� �! E= >�� A�� $� %�7k(O VO�� 

�7M� %��� �� '0� ��= W(@ ����� $� �$!�
Base LineA,O�C�,<  .
&�5! �0���� $� ���C� �$��# 

 sN�� )� G�� ��= W(@) %��$� �! E= hC< ) .)! ��HO
eL/e=P ( E= >�� A�� ) .)! ��HO sN�� )� G�� G�7k(O )

<!� ���) %��$� �!)e`/e=P ( hC< ��HO sN�� )� G�� ��!
 %��$� �! E= >�� A�� )
&�5!�7M� �$��#  ����� $� �$!�

,���B� A,O�C� ��= W(@.

����% " +,�&��'
 �*�� �M��N� $��(O m)�< $� ��$�� �$�� %!$�(�� 

�M��N�, %!,�� ) %�O� ��<!,�� ���<)$ _��� a���#  !$
,7�<!�F �� C=$���� >�X�! �� )  A$)� .�\ $� ��<!,�� P!

j&��� �M��N� ,���8 <,4 $� ��Z5�< ��'�� �! ��(0Q G�!���7� 
�� %��$� �! E= 1?�[� _�!��8 �! �<�� ,�!�8R P!��T
,<�� ."7� $� n&= .��7� ���<)$ . $� ][C� ���'��

 ���Z5�< >)� ) .)! �?��� �! E= ^������� ) �;�7�?�
# �! ,M� A�� �� G�7k(O ) %��$�,���F ��X�! %��$� ��S . ��!

�7M� ��������$! �� ) ����Q ��Z5�< �5�� $� ���'�� ,�)$ $!�
 �$��#)�B�� �5�� �� �0���� $� (��� A!�(O . :�[��!A$)� �� 

 �� �$�(�� ��@ �����$! $�+7� �� %��$� ��S# �! E= �O��
P�M��N� ����� 3��! Sbordone) %!$�;(O )J ( )
van-Winkelhoff)  %!$�;(O )� (�� 6�8�8 �� �� �

 �!�� %��� G���O�8��Recolonization �! E= !$ ������ 
 �;���;� %��$�l9I �;���;� %��$� �! E= ) ��HO  A!�(O ��
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 ��� �����	
Porphyromonas Gingivalis �������� ��
�� ��� ���	� �
 ��� � ���                          ... ����
����  !��" ���� ���#!$ ���$

�l

���#^�8���J� ��HO A��� >&@!,�!.
�q �F!VO��  G�! �Z5�<! E= >)� ) .)! sN�� $� ��

 %��$��7M� �$��# �+� �!��� $!� ,��)$�  �! E= A�� �� 
��'� $!� �7M� �$��# �� � �� ���# VO�� %��$� . ��;� G�!

 
�� $� ��!�� ��S %��$� ���� P$,Q >,@ �B��C� ,�!�8 ��
��= ��?� �! ������ _���,<�� W�(@ ��O . G�!����� ����� �� 

W�� 8Sigusch %!$�;(O )  _��� 
�� �� W��� ��
� %��$� 6Q�M�� �O�� �� $� ������ �;���;A!�(O ��

���#,< ^�8���,�,P���|� �$!�) L.(���# m��  ���Z� ^�8���
�0���# 6���8 �M��N� ^� $�G�?��9 .)�!,��)���  ) $�

�0�!� >)� �M��N��! A��� G�?;���4 ����� �� t�'N�! $� ��! 
 �B�� �M��N� ,7q)���# m�� ��'�! �� $� ��� ���Z� ^�8���
0���# ���# �! �;��0�G�?9�� .)�!,��)� �! ���� $� ) A���

)�D��0��?���G�bbG�0���!,7�?� �0�!�G�?;���) 
.�;���;� �� 6���8 $� G�?;���!��8��� A,< A��H��! �=!�8(

��,<��)�9K.(
Drisko ��5 �M��N� $� 8 �)$ ��R ��TSRPA!�(O ��

 ������ 
�� $� �M*�� .)�!,��)���P.g���F ���� )  ��O
�� ,��)���,< >�X�!,������ 
�� �! ��'�� v��=  t�� ��O !$

 ��� a$!"F)`.( ������ ���?� VO�� P,< P.g �! E= 
���# %��$� �;���;� %��$� �� �0���� $� �;�8���A!�(O ��

��� ��B(Cq ��(� ��= _5!� ��C�0<4� G�!���7�  � �+�
�� !$ ��'�� $� �?c! h�� �*�� �M��N� $� ,�$,����� 

�!� .)! �?��� ������$� .a$!"FSbordone %!$�;(O ) "��
 ,�/� �@�! G�!�� ,<��)J.(

� �*�� �M��N� $� �G� V�!"�! �� �?� $�\, �!,M8 
���?� ��OP.g��� V�!"�! "�� %��$� �! _'Q 4 ����� G�! � �

 �(?@ 1�$�M8A$��$� �7� m��< P.gj&��� �$!� ���N� ) l.(
8 �����$!R ��T� G���v��= m�� $�  1?�[� ������$� ��

���# ) �;���;��;�8���,�!� %�C��= �7� A)�F $� �� �G� �8
)�L–Jl.�� 4 A)�F Y1 (���# %��$� �� v��=�;�8��� '0� 

�;���;� %��$� ���� ����Q ,<��4%# .��  A)�F )� �!�� ��
 �8o�� �7�)��9�K.��  4  A)�FY2 ( )� A)�F $� u�Z[

L`9Le.�� )Y3 (�� E;@�� � !$ ����� G�! �� ���8 ��
 P���� 8Haffajee %!$�;(O ) ��%!�8 ��� ����8 G�7q  ��
 ������P.g� jo�(��! �8o�� G�7� $�  � $�;� 
�Z� _���

���#^�8�����<�F $� t�� ��ObA,< �)��� $�q� $)�� �� 
_��� G�(O �� 4�!* v��= �!��! M1� %��$� �� ��8 ��

#���A�!� ^�8���,�!) �(�� G�7k(O !$ ����� G�! 4 y���� %!�8
 �� ��� _5!� �� G�,�"BO�?� ���C��O� ��H� P$,Q

 >��7(� ) .�������=0�!� .
%�(O�� �� $�\ h��!�P.g ������ ^� � E�o)��) �
 $� ��QTissue Invasion >��7(� ) ��� ������� �� 

��,<��4G0� �!��! $� G�!���7�  �� %!�� �!��! �� �0���� $� �8
 ���+� 3��!Biofilm Thickness�  ���o�\ A$)� _��� �8

 �C�$ >��7(� ) ��= _5!� $� "�� ������ ��H� hX� �$�(��
 ��C����4��< �X��� $� Tissue Intergrity ������ G�! 
 VO����,���� ) � �NQ E;@o ������ A,< ���?� ��

 !,�= V�!"�!��4,7� �� G�,�"BO�?� ��H� P$,Q G�!���7�
�� V�!"�! ������ G�! _5!�,���) Je.(� ,��< � G�! � _��

�0���� $� G�,�"BO�?��� ���#  :!�� ^�(�0�� ^�8���
6��7� �7� A�F �!��! $� ��8Y3 �7� A)�F �� '0� Y1 

�!� .m�� �O �$�� $� ��;� G�!A��� Locally Releazed

 t��c�! . P�M��N�Christersson)%!$�;(O  "��  �$�� $�
�0���# �0����G�?��– .i �� ^�(�0�� .)�!,��)��� 
 "�� .)�!,��)���,�/��� �X��� G�! ,<��) K(4 ,��< G�!���7� 

 $� ) ^�(�0�� ��O)$!� �! ���!�� �!��! %��$� $� ,<�� ����
 �!��!�.i �! G0 ��OLocally Releazed A��H��!  �<� . $�
�M��N�Johnson %!$�;(O ))J� ( h�0�� v��= �)$ ��

 ������ �� .!$���O ) $o�?� �7(�!P.g �� &�'� �!��! $� 
RPP ) W�� 8Booth %!$�;(O ) )JJ ( �! A,< a$!"F
��"� .!$���O �7(�! ���[��= )8 ���[��= R ���5
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�� :�0 ���F�� ) , ���!��! $� �?� $�\ ���# G� ��
��?� �?��� �! �F�����! ��<�F , h�0�� P!���|8 ��7O 

� h�+78 ����$�OC�� P!���|8 G�! ) A, �H�H5 $�\ �� ,�!�8
!$ ��� �7(�! h�0������ ��F$�_��� G�(O �� 4 ���B[��= 

�� ���!�� �!��! .�������= ���8  8 ,�!�8R h�0�� :�8��� ��T
8 ) ���F $!�Q �7(�! h�0�� �)$ �� ����$�OR $� ��5

 ���B[��=���F ��X�! �����$� �� '0�.
G�! �� ���8 �� �M��N� >)� �?��� ��������$! ���*���  �

 �?c��V<��$� �! E= ��HO % ) .)! �?��� �7= �! E= ��HO 
��F P$�c %��$� >)� �?���, >)� �?��� $� G�!���7� 

 ���� Q) �!$!� .!$���O �7(�! h�0�� �������$!�!��
A���# �!�� V��5 �����! A��� 6��7� ���B[��=4

 G�!���7��� .�(��!0� G�! �� �)$R �� �X7� �O�'�<! ��
��$�=���# %��$� �� ���!�� �!��! ���[��= %,< �8 �;�8���

,<�� A,< �;���;� �� �0���� $� .
 $��$�����?� _��� 
��  m��< �! �� %��$� 6Q�M�� �O

 ��o�� %!,7q)�8�M��N� �� �0����$� �� �����?� �)$ ��O
A.a����F P$�c  (�(� $!�$�5��b,<�� �� �! ��� �� >�o 

 �! E= hC< ��HO $� ������ _��� 
�� ��!�� �q�F!
 _��< ��� %��$�K/IJ% �M(� ����� ��) ��� ��!�� _� 
 ��!�� $� ���?�p.g G���= $��0� %��$� ��S# �� '0� '�� 

���4���8 �� ������ G�! .�� �O �� ��!  ) ���0��i�8�= �� 
o�� $��0� E�o)��)��$!� �� �,�= �!,M8 G�(O �� � "�� G�

���F .�������= �$�(�� ��@ �� �X7� A,7�# $� �! G;(� 4
G�! �B� m!��! ��Non-virulant��= $� ������ G�!  ��O

�� �� ,<�� G��� $����R P���;�! �*�� �M��N� $� ���H�
 ������ ]�[C8 �O�BC����#Virulant -P.g m�� �! 

Non-virulant-P.g ����� ��'� .
Z5�< �*�� �M��N� ����� ^������� ) �;�7�?� ���

��C��B
&�5!�+�&� _��Q  ��&= .��7� �M*) $� �!
 �� ) %��$� m)�< �! _'Q �?��� G�� $� %!$�(���?���

 %��$� �! E= �����$!��� . $� ��;� G�!�(O $�\ �� %!$�(�� 
 %�0;� ����!,�� �$�� $� ��� ) ����! t�H8!�H?5 ) ��!,Q �� 

"�q�� 
&�5!��7M� "�� �$��# �+� �! �� ��'� $!�, $�\ �� 
����= P$�c n&= .��7� ��'�� ���0;�4 G�! G�!���7� 

_��@�?5!,� h��  �F)$�(�� ��<!,�� �M*) ( .��7�<, .
 G��)�]5�< �����$! �$�� �;�7�?� BOP��� .
&�5!

�7M� �$��# $� $!�]5�< G�! �! E= hC< ) .)! ��HO $� 
7� ���)! v��= �B��C� %��$� �! _'Q sN�� �� %��$�� '0� 6�

 $���� ������$� ��4����� ��! R m)�< �! E= A�� �� ���H�
 G�! j!�,X� �M��N� ]5�< V�!"�! �� �� � �� 4���

 �M��N� �! _'Q %��� �� %# 
&�5!�+� �!7M� �$��# �,C� $!�4
�� $� �$�(�� ��@ �;�7�?� �&@ G��)! G�!���7�A��  �! E= 

C� %��$��,OA,���F 4���� $� � �Lundstrom %!$�;(O ) 
)�() Byron ) Sbordone) JL ( G�7q V��5 P�M��N� $�

 !$ �X����4,���;� a$!"F���# >)� �M��N� $� ��'�!  ^�8���
���� ��) A��� )&� �0���#�� ���Z� ���C� ����$� _�!�� 

 �*�� �M��N��! A��� .
 VO��G�B����^� s\��� $� ��= W(@  �! E= ��HO

 _��Q %!,7q %��$� �! _'Q �� '0� .)! �?��� %��$�
��'� �+�&� .G�! $� ������0���� �7���� P�7��M� ����� �� 
Haffaajee %!$�;(O ) )�() Renvert %!$�;(O ) )JK( �� 
$� �?c��&��;���;� %��$� �! E= .)! ��HO �?c�� , VO�� 

��= W(@ $� ���B(Cq<!� ���)  , 4<!� P���|� ��'�!
 P�M��N� $�t�� ,G�B���� %��$� �! _'Q %!$�(�� ��= W(@ 

 G�7k(O ) ��(� �*�� �M��N� �� '0�� ��(� "�� ���(� hX
�! A��� .��$�� $ $� ��= W(@ ��B(Cq VO�� >,@ 
 �M��N��*����%!�8 �� <!� %�@�! G�7q  P$��� ,��<

_(@ �� �)��� .�(@! $� A,77��` �7��)�= G�� $� ���F 
A�!,�! G�� $� ���C�� $�C� ) A��'� ���� .�(@! �����F< A,

�!.��)�= �� >�o �)��� ���!,��7� :)�= %�) .��M� 
�� .�������=,<��G�7k(O 4 ^� �\ >)"� �� ���8 �� A$)�
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Ll�!  �K� A�)$ �!�� ��(@ ��!�� ,7'(O ��� _��� h���8 
 ��=,�� $�+��! �7��)�= m�� �O �)$,� ,@�� G�! �! V�=  �

 �� �X7� ��= _5!� �� :)�= �!$ ��H� _���
Overestimation���F %��$� �� v��= �;�7�?� 4 �8 !��� 

 ) 6��7� >!�Q ��= A$!��� ��� ��7O ,@�� G�! �! _'Q
Shrinkage�(� !,�= !$ >�o ,��(� .

�\ �� %��$� ��S# �! E= hC< ��HO $�$�+�&� _��Q  �!
]5�<PPD��� VO�� . VO�� G�!  �8 �! E= A�� ��

 ���C� %�7k(O "�� %��$� ��S# 4��� A�� �8 hC< ��HO �! ��'�!
 ��= W(@ $� A,< ��X�! V�!"�! >���+� �!�7M� �$��#  $!�

��'�4%# 6��� ��;� ��'�� ������ %,< $� ��������� ��O
��= �! ����� �!,M8 �! ��(� W(@ �!$!� �� hO ���O`
 A�), � $� ) ��(�?��`9K,���� ��(�?�� ,����! t�H8!  . G�!

����� �� _��� P���|� $� ������O��!  0�� �� �o� �� �
W(@ $� ������ �! ��C�� ��O`,�$!� ��(�?��  . �q �F!

Count�� W(@ $� ���� ��OK�= $��0� ��(�?�� �G� ��� �8
��'� "�� �H7� ��) .

� � $�\����� �?� ��OBOP��)�;�� C� )  �� '0� 
 ) ��!�[(O �B�,;� �� ��C�� ��)�;�� C� ) ��= W(@

,7�<!� t�'N�!4��= $� ��� �� �7M� G�,�  ��O`9K
 %,< '�� sQ�8 �� ��(�?��P.gh��<!,� !$ ,�! C�  G

,���F '�� ������ .
� %�C� t�� ������ ,O� �� ��S# �! E= >�� A�� $�

%��$�,]5�<BOP8  8 R���?� �,X� V�!"�! ��T ��O
P.g ��= W(@ ��! ��F $!�Q �+� �! ) ,�,< V�!"�! �$��# 

 !,�= ][C����;.
�(�,Q P�M��N��� %�C� �8� �� ,7O� � P$,Q _���

 �o�� h���8P.g�7(� ��  ) ^�8)�;� >�� u�Z[
.�?��=! ��O G�! _��� 
�� �O�F b,7'(O ��� ����?8

 �;���;� ��!�� ��S %��$� ���8 ��� ������%�;�! ���=
�(�,<���! A��H��! ) ���#^�8����! �$)�*  . �� ���8 ��

���# �q �� ��(� ��$�� ,��� ��;� G�!� �� $�C� $� �;�8��� �
 � �6��7��� ��8,�!�88 ������ G�! �)$ �� R ��T4�$!�F���7� 

P�<$!"F �! �5��,���(�� G�0���# :�[��! _��� G�?��–

)$!� :�[��! G��)! %!�7@ �� .)�!,��)���� ��?@ �� �P.g �$!�� 
�� ���,<��) JLb`bL(:
9P.g � ��� ������  �?(� �! .)�!,��)��� ) ��!�O
���#^�8����O! ���$!�@ �� A)&@ �� �)$!� � _��Q �

�� ������ G�! ,<$ .��7� �� $��Q _( 8,<��.
0U��# :�[��!� _��� �� �� .)�!,��)��� $�7U $� G�?��
��# G�! h���0� �T!�)$ �� ��8������U�� � �T! _��� �� ��?� 

$���� G���(�� �?(� �! �U 3��,����! :���! ,<$ $� %# 
�����U���hO  �� 0��P.g�� ,<��.
9� �O $��< s��� $� ���'Q _��Q +?S �!$!� )$!� )
����� �!,7<��.

9�! _( 8 _��Q %,� $� t�� �)$!� )� �O �$!�@.
9"� t�� �)$!�)��O)���# ^�8���%!�$! ��O (�Q
��,7<��.

�C� $�$ 3��! �� ��  �U �8�M��N� �;<"= A,;C�!� $�
A�BC�!�%!��! �;<"= >�?@ ���# )� �)$ �� ^�8��� ) t�� 
���# ,7q $� %!)!�� �"��X8 
�Z� �� �B�� s��< ^�8���

,�$!� %!��! �;<"= �8�X��M� h�0��,,< >�X�! , )� G�! 
���# �! �5�� �� '0� ��������� �)��� �!$!� ^�8���
a��n��)���! ��O! ��O�!$ ) �O�3����)��� ) ^��� �O
��,7<�����! m!��! �! �5�� s��< �)��� ��� ) � '0� �O

�0���# �� G�?��A,O�C��! A,< ) J`(_��� G�(O �� 4 $�
 �*�� �M��N�8 %!"��R���# G�! ��T^�8��� .��7� $� �OP.g 

��!�� ��S %��$� �� �0���� $�4��F $!�Q ��$�� �$��  ��'�! 
 ��7O �� 0�� ][C� W�Q� $�\ ��P.g �$�� �+� �! C� 

�8)�� ���� ���C� j���Q� �;���i�C� ��O A,< A�!�
��5 �� ,<�� �� �?'Q P�M��N� . �$�� ^� $� "� �� .�� �O $�

%# ) A)�F %!$�(�� hO�L9Jl %��$� 6Q�M�� ���[��= .�� 
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!���|8 �! �;���;�8����# 6Q�M�� ����� A,< ��X�! ^�8���,
��� ����Q�, .

 �� ���8 �� ���� $����(8 ) A,< ��� �$!�� "�� ���8 �� 
@ ����!�8 >,��7= �� 3�0� �!��! � h�i$ �! A��H��! $� G�?��
���#t�� �;�8���,�� ���7C�=  A,7�# P�M��N� $� ���F

���# G�"B���6��7� �;�8����8��  � h�i$ G�! ���"��X8
 )$!� ^� �! b)$!� m�� )� �! A��H��! ��� �� %!$�(�� �8 ��<

(� A��H��!,7��"�� ����� ����$� ���[��= )  ���$� ,77� .
 ^� �� ������� �q�F!Threshold ][C� 

 �� �7O�(O �;�i�����)�;�����Z5�< 1��M8 $� �7���� 
Active Site �� A���# ��OP.g �M��N� 
!,O! �! �*�� b��'� 

�7M� �$��# y�'8$! ��),� �8 G�� �$!����(8Z5�< ���
 $!�Q�� �7���� ) �;�i�����)�;�� 4,<�� ��!R� �� ���H� >,@ _��

C����# P���;�!��� ) �;�i�����(�! 
^�8�(�"�#Immunohistochemistry G��M8 ���o �� 

W�Q� �8
Active Site�O�� ,<�� , �MNQ �� h��!�8 �(� �*�� .�� $�

����� ��h�7� �$�C��= ��5 ��O .
 ��< ��5!��= m�*�� G�! �� A,7�# P�M��N� $� �! ,��!

 ^� �8Threshold�  W�Q�  �!�Active Site G�! ��O
� ������ �,�# �� .
�� ^� C� a)$ �� y���� �*�� �M��N� �(O! ,M
 ������P.g�� ,<��4 C� .)!,�� a)$ G������� $� !��� 

� �8 ������ ��� _Q!,� b.�� �� P���� � �@�(X� �! 0���
y)�[� ��S�� )� )� �� W�(@ ��= y)�[� $��q �! ��S�� 

�(� W�(@ ��= �$!��� ����<, hO!�� ������ C� %�;�! �8 
,�#) a)$Mombelli() �(4���� $�  �� �*�� �M��N� $� ��

! ���|8 �8,< A�!� C� �� � $� ��, )� P���� � ��� 
y)�[� ,<$ $� 0�!�8 "�� W�(@ ��= ^� �! ��S�� 
 ������P.g,<�� �T��  . �! �5�� �$�� $� ��;� G�! �q �F!

 �?(@ %!$�(�� $� ��! ,C���C����� �?(@ �$!�� 4 �� G�!���7� 
 �8���� 8 P�M��N� �� ^(� A!$ $� h�� >�F )� a)$ G�!

A$��$� ������ P.g,< ��<!��� :
J9���(� �� ���� �� ��C� a)$ �� ������� ����F ��O

�$!� $�(�� �! ���(� A,<.
�9 )� �;�i�����)�;�� �M*) �! ����Q� �$)#�� %�;�!
� ��= ����F!,� $�\

G�! �� ���8 �� ���� �� '0� ������ C� a)$ ��
�<)$ �! h@! �;�i�����)�;�� ]�[C8 ��DNA Prob ) 
PCR $!�$�5�� ��8o�� ���0� �! ^�8�(�"�# ���<)$ ) 
 �!)!$ ������ ��=�$ ��<)$ ���� $� !����� .�'�� ) h�7�

 ������ ��5�(� A,O�C���<, C� a)$ $� ��! ��$�\ 
 ������ h���0��� A,O�C���< () %!�7@ ��
Gold Standard ��!$�� G��M8 $� �<)$ �Z�[C8 ��

�)$ �� $�� �� ,�,� ��)�;��,G�!���7� C� a)$ �� 
3�0�W�Q� ) �8�F �8� ) P���� 8 �� ^(� $� A,��$! �

 �;�i�����)�;�� P�Z�[C8P.g������ ���� )  ��O
��$�C� _5!� $� ��!�O� ��<!�� G�! W�'N8 �� ) ,< 

������� $�(�� �7���� ��!�< �� �;�i�����)�;�� ��O �� %!�8
��� �� >�o ) d� c ����$� �C� �5.
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