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1HZ�,QGLDQ�-RXUQDO�RI�6XUJHU��
9ROXPH����1XPEHU�����-XO����6HSWHPEHU�����

'2,��KWWSV���G[�GRL�RUJ����������QLMV������������������

2ULJLQDO�DUWLFOH

'LDEHWHV�DQG�+�SHUWHQVLRQ�DV�5LVN�)DFWRU�IRU�&RQYHUVLRQ��
WR�2SHQ�&KROHF�VWHFWRP�

6R�QGDU�D��DPDNDQDPDUGL���1LNKLO�1DLWKRWW��*���7�.HPSUDM�

��WKRU�V��IILOLDWLRQ����VVLVWDQW�3URIHVVRU���3RVWJUDGXDWH���3URIHVVRU��%DQJDORUH�0HGLFDO�&ROOHJH��%RZULQJ�DQG�/DG��
&XU]RQ�+RVSLWDO�DQG�5HVHDUFK�,QVWLWXWH��%DQJDORUH��.DUQDWDND���������,QGLD�

+R��WR�FLWH�WKLV�DUWLFOH�

6RXQGDU�D�<DPDNDQDPDUGL��1LNKLO�1DLWKRWWX�*��7�.HPSUDM�'LDEHWHV�DQG�K�SHUWHQVLRQ�DV�ULVN�IDFWRU�IRU�FRQYHUVLRQ�
WR�RSHQ�FKROHF�VWHFWRP��1HZ�,QGLDQ�-�6XUJ�������������������

&RUUHVSRQGLQJ� ��WKRU�� 1LNKLO� 1DLWKRWW�� *��
3RVWJUDGXDWH�� %DQJDORUH� 0HGLFDO� &ROOHJH�� %RZULQJ�
DQG� /DG�� &XU]RQ� +RVSLWDO� DQG� 5HVHDUFK� ,QVWLWXWH��
%DQJDORUH��.DUQDWDND���������,QGLD�

(�PDLO��QLNKLOPDQJDORUH��#JPDLO�FRP

�EVWUDFW

��WURG�FWLR��� /DSDURVFRSLF� FKROHF�VWHFWRP�� LV�
WKH� JROG� VWDQGDUG� SURFHGXUH� IRU� JDOO� VWRQH� GLVHDVH���
)HZ� FDVHV� RI� DFXWH� FDOFXORXV� FKROHF�VWLWLV� UHTXLUH�
FRQYHUVLRQ�WR�RSHQ�SURFHGXUH��3DWLHQWV�ZLWK�GLDEHWHV�
DQG� K�SHUWHQVLRQ� DUH� DW� LQFUHDVHG� ULVN� RI� IDLOXUH� RI�
ODSDURVFRSLF�FKROHF�VWHFWRP���

�LP��D�G�2EMHFWL�H���7R�HYDOXDWH�WKH�ULVN�RI�IDLOXUH�
RI� ODSDURVFRSLF� FKROHF�VWHFWRP�� LQ� W�SH� �� GLDEHWHV�
SDWLHQWV�ZLWK�SDWLHQWV�ZLWKRXW�GLDEHWHV�

0DWHULDO��D�G�PHW�RG�����SURVSHFWLYH�VWXG��ZDV�
FRQGXFWHG� DW� D� WHUWLDU�� FDUH� KRVSLWDO�� 6WXG�� ZDV�
FRQGXFWHG�DIWHU�REWDLQLQJ�HWKLFDO�FRPPLWWHH�FOHDUDQFH�
DQG�LQIRUPHG�FRQVHQW�IURP�SDWLHQWV�����SDWLHQWV�ZHUH�
LQFOXGHG�LQ�WKH�VWXG��

�H��OW������SDWLHQWV�RI�DFXWH�FDOFXORXV�FKROHF�VWLWLV�
ZHUH� WDNHQ� IRU� ODSDURVFRSLF� FKROHF�VWHFWRP�� RI�
ZKLFK����SDWLHQWV�KDG�WR�XQGHUJR�FRQYHUVLRQ�WR�RSHQ�
SURFHGXUH�� �PRQJ� WKHVH� ��� ZKHUH� KDYLQJ� GLDEHWHV�
DQG�K�SHUWHQVLRQ�DQG����KDG�W�SH���GLDEHWHV�DORQH�

�R�FO��LR��� ,W� LV� LPSRUWDQW� WR� HYDOXDWH� LQ� GHWDLO�
EHIRUH� WDNLQJ� WKH� SDWLHQWV� ZLWK� FRPPRGLWLHV�
OLNH� GLDEHWHV� DQG� K�SHUWHQVLRQ� IRU� ODSDURVFRSLF�
FKROHF�VWHFWRP��DQG�SUHYHQW�PRUELGLW��

.H��RUGV�� �FXWH� FDOFXORXV� FKROHF�VWLWLV��
&KROHF�VWHFWRP��� /DSDURVFRSLF� FKROHF�VWHFWRP���
)DLOXUH� RI� ODSDURVFRS��� &RQYHUVLRQ� WR� RSHQ�

FKROHF�VWHFWRP���GLDEHWHV�ZLWK�FKROHF�VWLWLV��GLDEHWHV�
DQG�ODSDURVFRSLF�FKROHF�VWHFWRP��

,QWURG�FWLRQ

,Q� WKH� HUD� RI� ODSDURVFRSLF� � VXUJHULHV��
&KROHF�VWHFWRP�� LV� RQH� RI� WKH� VXUJHULHV� ZKLFK� LV�
DSSURDFKHG� ODSDURVFRSLFDOO��� /DQJHQEXFK� ZDV�
the��rst�to�do�laparoscopic�cholecystectomy�in�late�
�����V��but� the��rst� to� be�documented� is� by�Erich�
0XKH� LQ� ����� LQ� *HUPDQ���� 1RZ�� /DSDURVFRSLF�
FKROHF�VWHFWRP��LV�FRQVLGHUHG�DV��*ROG�6WDQGDUG��
IRU�WKH�WUHDWPHQW�RI�V�PSWRPDWLF�JDOOVWRQHV��

,W�KDV�EHHQ�UHSRUWHG�WKDW�����������RI�ODSDURVFRSLF�
FKROHF�VWHFWRPLHV� DUH� FRQYHUWHG� WR� RSHQ� VXUJHU��
GXULQJ�WKH�VXUJHU����'LDEHWHV�KDV�EHHQ�FRQVLGHUHG�
D� ULVN� IDFWRU� IRU� WKH� GHYHORSPHQW� RI� DFXWH�
FKROHF�VWLWLV�����*DQJUHQRXV�FKDQJHV�RI�JDOO�EODGGHU�
DUH� PRVW� FRPPRQ� LQ� GLDEHWLF� LQ� FKROHF�VWLWLV���
7KHVH�FKDQJHV�IXUWKHU�LQFUHDVH�WKH�ULVN�RI�IDLOXUH�RI�
ODSDURVFRSLF�FKROHF�VWHFWRP��LQ�GLDEHWLFV�������

�FFRUGLQJ�WR�7RN�R�JXLGHOLQHV�IHZ�PDUNHUV�ZHUH�
identi�ed�to�grade�the�severity�of�acute�cholecystitis�
DQG� IDLOXUH� RI� ODSDURVFRSLF� FKROHF�VWHFWRP��������
+RZHYHU�� WKH� ULVN� RI� FRQYHUVLRQ� LQ� GLDEHWLFV�
LV� SRRUO�� XQGHUVWRRG�� ,Q� RXU� VWXG�� ZH� DLP� DW�
KLJKOLJKWLQJ� WKH� ULVN� RI� IDLOXUH� RI� ODSDURVFRSLF�
FKROHF�VWHFWRP��LQ�GLDEHWLF�SDWLHQWV�

�LPV���2EMHFWLYHV

7R� HYDOXDWH� WKH� ULVN� RI� IDLOXUH� RI� ODSDURVFRSLF�
FKROHF�VWHFWRP�� LQ� W�SH� �� GLDEHWHV� SDWLHQWV� ZLWK�
SDWLHQWV�ZLWKRXW�GLDEHWHV�
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0DWHULDOV�DQG�0HWKRGV

�� SURVSHFWLYH� VWXG�� ZDV� FRQGXFWHG� LQ� WHUWLDU��
FDUH�KRVSLWDO��6WXG��ZDV�FRQGXFWHG�DIWHU�REWDLQLQJ�
HWKLFDO�FRPPLWWHH�FOHDUDQFH�DQG�LQIRUPHG�FRQVHQW�
IURP� SDWLHQWV�� ��� SDWLHQWV� ZHUH� LQFOXGHG� LQ� WKH�
VWXG��LUUHVSHFWLYH�RI�JHQGHU�

��FO��LR���ULWHULD

•� �JH�DERYH����HDUV�

•� Con�rmed� cases� of� Acute� calculous�
FKROHF�VWLWLV�RQ�XOWUDVRQRJUDSK��

•� 3DWLHQWV�XQGHUJRLQJ�FKROHF�VWHFWRP��ZLWKLQ�
��GD�V�RI�RQVHW�RI�V�PSWRPV�

(�FO��LR���ULWHULD

•� �JH�����HDUV�

•� 3UHVHQFH� RI� RWKHU� KHSDWRELOLDU�� SDWKRORJLHV�
OLNH���FLUUKRVLV��KHSDWLWLV��WXPRXUV��FKRODQJLWLV��
FKROHGRFKROLWKLDVLV�

•� 3UHJQDQF��

•� 3DWLHQWV�ZLWK�7�SH���GLDEHWHV�

•� 3DWLHQW�SUHYLRXVO��ZKR�KDG�XQGHUJRQH�PDMRU�
DEGRPLQDO�VXUJHU��

6WDWLVWLFDO��QDO�VLV

7KH� GDWD� ZHUH� DQDO�VHG� XVLQJ� 6366� VRIWZDUH��
9HUVLRQ����&KL�VTXDUH�WHVW�ZDV�DSSOLHG�WR�HVWDEOLVK�
WKH�UHODWLRQVKLS�EHWZHHQ�WKH�GDWD�REWDLQHG�

5HV�OWV

��� SDWLHQWV� ZLWK� DFXWH� FDOFXORXV� FKROHF�VWLWLV�
SUHVHQWLQJ�EHWZHHQ���WR���GD�V�RI�RQVHW�RI�V�PSWRPV�
XQGHUZHQW� ODSDURVFRSLF� FKROHF�VWHFWRP���
�PRQJ� ��� SDWLHQWV� ��� SDWLHQWV� IDLOHG� WR� FRPSOHWH�
ODSDURVFRSLF� SURFHGXUH� DQG� ZHUH� FRQYHUWHG� WR�
RSHQ� FKROHF�VWHFWRP��DQG� ��� SDWLHQWV� XQGHUZHQW�
VXFFHVVIXO�ODSDURVFRSLF�FKROHF�VWHFWRP���

6WXG��RI�GLVWULEXWLRQ�RI� LQWUD�RSHUDWLYH�VHYHULW��
DPRQJ� SDWLHQWV� ZHUH� VWXGLHG� ZLWK� UHVSHFW� WR�
FRPRUELGLWLHV��7DEOH�����,QWUDRSHUDWLYH�VHYHULW��ZDV�
KLJKHU� DPRQJ� SDWLHQWV� ZLWK� FR�H[LVWLQJ� GLDEHWHV�
DQG�K�SHUWHQVLRQ�ZKHQ�FRPSDUHG�WR�RWKHU�JURXSV�
and�was�found�to�be�statistically�signi�cant�with�p�
YDOXH���������)XUWKHU��GLVWULEXWLRQ�RI�FRPRUELGLWLHV�
DPRQJ� SDWLHQWV� XQGHUJRLQJ� VXFFHVVIXO� YHUVXV�
IDLOHG� ODSDURVFRSLF� FKROHF�VWHFWRP�� ZDV� VWXGLHG�
�7DEOH� ���� �PRQJ� ��� IDLOHG� ODSDURVFRSLF� VXUJHU��
���SDWLHQWV�KDG�ERWK�GLDEHWHV�DQG�K�SHUWHQVLRQ�����

/DSDURVFRSLF�
FKROHF�VWHFWRP�

'LDEHWHV +�SHUWHQVLRQ 'LDEHWHV���+�SHUWHQVLRQ 1R�FRPRUELGLW� 7RWDO 3�9DO�H

6XFFHVVIXO ����������� ����������� ����������� ����������� �� ������

)DLOHG ����������� ��������� ����������� ���������� ��

7DEOH����'LVWULEXWLRQ�RI�FRPRUELGLW��LQ�SDWLHQWV�ZLWK�VXFFHVVIXO�YHUVXV�IDLOHG�ODSDURVFRSLF�FKROHF�VWHFWRP���&KL�VTXDUH�WHVW��

7DEOH����'LVWULEXWLRQ�RI�LQWUD�RSHUDWLYH�VHYHULW��LQ�SDWLHQWV�ZLWK�DQG�ZLWKRXW�FRPRUELGLWLHV��&KL�VTXDUH�WHVW��

,QWUD�RSHUDWLYH�
VHYHULW�

'LDEHWHV +�SHUWHQVLRQ 'LDEHWHV���
K�SHUWHQVLRQ

1R�FRPRUELGLWLHV 7RWDO� 3�9DO�H

, � �� � �� �� �������

,, � � � � �

,,, � � � � �

,9 �� � �� � �

SDWLHQWV�KDG�W�SH���GLDEHWHV��7KHVH�GDWD�ZDV�IRXQG�
to�be�statistically�signi�cant�on�Chi�square�test�with�
3�YDOXH�RI��������

'LVF�VVLRQ

/DSDURVFRSLF� FKROHF�VWHFWRP�� EHLQJ� JROG�
VWDQGDUG� SURFHGXUH� IRU� V�PSWRPDWLF� JDOO� VWRQH�
GLVHDVH� LQ� SUHVHQW� HUD� LV� EHHQ� ZLGHO�� HPSOR�HG�
E�� PDQ�� VXUJHRQV�� +RZHYHU� GXH� WR� YDULRXV�
IDFWRUV� LQWUDRSHUDWLYHO�� WKH� SDWLHQWV� PD�� UHTXLUH�
FRQYHUVLRQ�WR�RSHQ�SURFHGXUH���FFRUGLQJ�WR�7RN�R�
guidelines� few� markers� were� identi�ed� to� grade�

WKH� VHYHULW�� RI� DFXWH� FKROHF�VWLWLV� DQG� IDLOXUH� RI�
ODSDURVFRSLF� FKROHF�VWHFWRP�������� VXFK� DV� UDLVHG�
7/&�� UDLVHG� WRWDO�ELOLUXELQ� DQG� UDLVHG� �/3� OHYHOV��
+RZHYHU� IHZ� VWXGLHV� KDYH� VKRZQ� WR� KDYH� IDLOHG�
ODSDURVFRSLF� FKROHF�VWHFWRP�� LQ� GLDEHWLFV� HYHQ�
without� signi�cant� raise� in� the� above-mentioned�
ELRFKHPLFDO� SDUDPHWHUV���������� +HQFH� LQ� RXU� VWXG��
ZH� DLP� DW� HVWDEOLVKLQJ� WKH� UHODWLRQVKLS� EHWZHHQ�
GLDEHWHV��K�SHUWHQVLRQ�DQG� IDLOXUH�RI� ODSDURVFRSLF�
FKROHF�VWHFWRP��

)HZ� VWXGLHV� KDYH� SURYHQ� WKDW� JDQJUHQRXV�
FKDQJHV�RI�JDOO�EODGGHU�LV�PRVW�FRPPRQ�LQ�SDWLHQWV�
ZLWK�GLDEHWHV���7KLV�LV�EHHQ�SURYHQ�LQ�RXU�VWXG��WKDW�
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LQWUDRSHUDWLYH�VHYHULW��ZDV�KLJKHU�LQ�SDWLHQWV�ZLWK�
FRH[LVWLQJ� GLDEHWHV� DQG� K�SHUWHQVLRQ� IROORZHG�
E�� GLDEHWHV� DORQH�� 7KH� S� YDOXH� ZDV� IRXQG� WR� EH�
signi�cant�on�Chi�square�test.

)XUWKHU�LW�ZDV�VWDWLVWLFDOO��SURYHG�WKDW�WKH�IDLOXUH�
RI� ODSDURVFRSLF� FKROHF�VWHFWRP�� ZDV� KLJKHU� LQ�
SDWLHQWV� ZLWK� GLDEHWHV� DQG� K�SHUWHQVLRQ� ZLWK� S�
YDOXH�RI������

&RQFO�VLRQ

��� 'LDEHWHV� DQG� K�SHUWHQVLRQ� FRH[LVWLQJ�
LQ� D� SDWLHQW� LV� D� ULVN� IDFWRU� IRU� IDLOXUH� RI�
ODSDURVFRSLF�FKROHF�VWHFWRP�

��� 'LDEHWHV� DORQH� LV�DOVR�D� SRWHQWLDO� ULVN� IDFWRU�
IRU� FRQYHUVLRQ� WR� RSHQ� SURFHGXUH� ZKHQ�
FRPSDUHG�WR�SDWLHQWV�ZLWK�K�SHUWHQVLYH�DORQH�
DQG�SDWLHQWV�ZLWKRXW�DQ��FRPRUELGLWLHV�

��� 3DWLHQWV� ZLWK� GLDEHWHV� DQG� K�SHUWHQVLRQ�
DQG� SDWLHQWV�ZLWK� W�SH���GLDEHWHV�DORQH�KDG�
poor�intraoperative��nding�with�the�severity�
EHLQJ� KLJKHU� FRPSDUHG� WR� SDWLHQWV� ZLWKRXW�
FRPRUELGLW�

,W� LV� LPSRUWDQW� WR� HYDOXDWH� LQ� GHWDLO� EHIRUH� WDNLQJ�
WKH� SDWLHQWV� ZLWK� FRPPRGLWLHV� OLNH� GLDEHWHV� DQG�
K�SHUWHQVLRQ�IRU�ODSDURVFRSLF�FKROHF�VWHFWRP��

5HIHUHQFHV

��� 0XNKHUMHH� 6�� 6KDUDQ� -�� -LQGDO� 5�� (YDOXDWLRQ�
RI� )DFWRUV� IRU� FRQYHUVLRQ� RI� ODSDURVFRSLF� WR�
RSHQ� FKROHF�VWHFWRP�� LQ� D� WHUWLDU�� FDUH� FHQWHU��
,QWHUQDWLRQDO� MRXUQDO� RI� DQDWRP��� UDGLRORJ��
DQG� VXUJHU�� >,QWHUQHW@�� ����� >FLWHG� ��� 'HFHPEHU�
����@������62���62���

��� 2OVHQ� '�2�� ������� +LVWRULFDO� 2YHUYLHZ� DQG�
,QGLFDWLRQV� IRU� &KROHF�VWHFWRP��� ,Q�� 0DF)DG�HQ�
%�9�� HW� DO�� �HGV�� /DSDURVFRSLF� 6XUJHU�� RI� WKH�
�EGRPHQ��6SULQJHU��1HZ�<RUN�

��� *ULQLDWVRV� -�� )DFWRUV� SUHGLVSRVLQJ� WR� FRQYHUVLRQ�
IURP�ODSDURVFRSLF� WR�RSHQ� FKROHF�VWHFWRP��� �QQ�
/DSDURVF(QGRVF6XUJ����������

��� 3KLOLS�5RWKPDQ�-��%XUFKDUWK�-��3RPPHUJDDUG�+&��
HW�DO��3UHRSHUDWLYH�5LVN�)DFWRUV�IRU�&RQYHUVLRQ�RI�
/DSDURVFRSLF� &KROHF�VWHFWRP�� WR� 2SHQ� 6XUJHU��
�� �� 6�VWHPDWLF� 5HYLHZ� DQG� 0HWD�QDO�VLV� RI�
2EVHUYDWLRQDO�6WXGLHV��'LJ�6XUJ�������������������

��� &KR� -<�� +DQ�+6��<RRQ�<6�� HW�DO��5LVN� IDFWRUV� IRU�
DFXWH� FKROHF�VWLWLV� DQG� D� FRPSOLFDWHG� FOLQLFDO�
FRXUVH�LQ�SDWLHQWV�ZLWK�V�PSWRPDWLF�FKROHOLWKLDVLV��
�UFK�6XUJ��������������������GLVFXVVLRQ�����

��� /HH�6�� &KXQJ�&:��.R�.+�� HW�DO��5LVN� IDFWRUV� IRU�
WKH�FOLQLFDO�FRXUVH�RI�FKROHF�VWLWLV�LQ�SDWLHQWV�ZKR�
XQGHUJR�FKROHF�VWHFWRP���.RUHDQ�-�+HSDWRELOLDU��
3DQFUHDW�6XUJ������������������

��� %RXULNLDQ�6���QDQG�5-���ERXWDQRV�0��HW�DO��5LVN�
IDFWRUV� IRU� DFXWH� JDQJUHQRXV� FKROHF�VWLWLV� LQ�
HPHUJHQF�� JHQHUDO� VXUJHU�� SDWLHQWV�� �P� -� 6XUJ��
�����������������

��� /HH� 1:�� &ROOLQV� -�� %ULWW� 5�� HW� DO�� (YDOXDWLRQ�
RI� SUHRSHUDWLYH� ULVN� IDFWRUV� IRU� FRQYHUWLQJ�
ODSDURVFRSLF� WR� RSHQ� FKROHF�VWHFWRP��� �P� 6XUJ��
����������������

��� &RVWDQWLQL� 5�� &DOGDUDOR� )�� 3DOPLHUL� &�� HW� DO��
5LVN� IDFWRUV� IRU� FRQYHUVLRQ� RI� ODSDURVFRSLF�
FKROHF�VWHFWRP����QQ�,WDO�&KLU������������������

���� 6WDQLVLF�9��0LOLFHYLF�0��.RFHY�1��HW�DO��3UHGLFWLRQ�
RI�GLIILFXOWLHV�LQ�ODSDURVFRSLF�FKROHF�VWHFWRP��RQ�
WKH� EDVH� RI� URXWLQHO�� DYDLODEOH� SDUDPHWHUV� LQ� D�
VPDOOHU�UHJLRQDO�KRVSLWDO��(XU�5HY�0HG�3KDUPDFRO�
6FL��������������������

���� 3DQQL� 5=�� 6WUDVEHUJ� 60�� 3UHRSHUDWLYH� SUHGLFWRUV�
RI�FRQYHUVLRQ�DV� LQGLFDWRUV�RI� ORFDO� LQIODPPDWLRQ�
LQ�DFXWH�FKROHF�VWLWLV��VWUDWHJLHV�IRU�IXWXUH�VWXGLHV�
WR�GHYHORS�TXDQWLWDWLYH�SUHGLFWRUV��-�+HSDWRELOLDU��
3DQFUHDW�6FL�������-DQ���������������

���� +LURWD� 0�� 7DNDGD� 7�� .DZDUDGD� <�� 1LPXUD�
<�� 0LXUD� )�� +LUDWD� .�� 0D�XPL� 7�� <RVKLGD� 0��
6WUDVEHUJ� 6��3LWW� +��*DGDF]� 75��GH�6DQWLEDQHV� (��
*RXPD� '-�� 6RORPNLQ� -6�� %HOJKLWL� -�� 1HXKDXV� +��
%�FKOHU�0:��)DQ�67��.HU�&*��3DGEXU��57��/LDX�
.+��+LOYDQR�6&��%HOOL�*��:LQGVRU�-���'HUYHQLV�&��
'LDJQRVWLF�FULWHULD�DQG�VHYHULW��DVVHVVPHQW�RI�DFXWH�
FKROHF�VWLWLV�� 7RN�R� *XLGHOLQHV�� -� +HSDWRELOLDU��
3DQFUHDW�6XUJ�������������������

���� <DQJ� 7)�� *XR� /�� :DQJ� 4�� (YDOXDWLRQ� RI�
3UHRSHUDWLYH� 5LVN� )DFWRU� IRU� &RQYHUWLQJ�
/DSDURVFRSLF� WR�2SHQ�&KROHF�VWHFWRP�����0HWD�
�QDO�VLV�� +HSDWRJDVWURHQWHURORJ��� ����� ��������
����

���� %HGLUOL����6�]�HU�(0��<�NVHO�2��HW�DO��/DSDURVFRSLF�
FKROHF�VWHFWRP�� IRU� V�PSWRPDWLF� JDOOVWRQHV� LQ�
GLDEHWLF�SDWLHQWV�� -�/DSDURHQGRVF��GY�6XUJ�7HFK�
�������������������

���� *DQDSDWKL� �0�� 6SHLFKHU� 3-�� (QJOXP� %5�� HW� DO��
*DQJUHQRXV�FKROHF�VWLWLV��D�FRQWHPSRUDU��UHYLHZ��
-�6XUJ�5HV������������������

6RXQGDU�D�<DPDNDQDPDUGL��1LNKLO�1DLWKRWWX�*��7�.HPSUDM�'LDEHWHV�DQG�+�SHUWHQVLRQ�DV�5LVN�)DFWRU��
IRU�&RQYHUVLRQ�WR�2SHQ�&KROHF�VWHFWRP�


