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2�L�L�DO���WLFO�

�EVWUDFW

��W�RG�FWLR���&XWWLQJ�GLDWKHUP��LV�D�PRUH�UHFHQW�DOWHUQDWLYH�WR�VFDOSHO�IRU�VXUJLFDO�LQFLVLRQV��,WV�
XVH�ZDV�OLPLWHG�GXH�WR�IHDU�RI�LQFUHDVHG�ULVN�RI�LQIHFWLRQ��LPSDLU�KHDOLQJ�DQG�GHFUHDVH�FRVPHVLV��
+RZHYHU�� UHFHQW� VWXGLHV� VXJJHVW� RWKHUZLVH�� FODLPLQJ� WKDW� GLDWKHUP�� PD�� RIIHU� SRWHQWLDO�
DGYDQWDJHV�ZLWK�UHVSHFW� WR�EORRG� ORVV�� LQFLVLRQ� WLPH�DQG�SRVW�RSHUDWLYH�SDLQ��7KH�DLP�RI� WKLV�
VWXG��ZDV�WKXV�WR�HYDOXDWH�WKH�RXWFRPH�RI�GLDWKHUPLF�LQFLVLRQ�LQ�WHUPV�RI�KHDOLQJ��SRVW�RS�SDLQ�
DQG�VFDU�FKDUDFWHULVWLFV�LQ�RSHUDWLRQV�ZLWK�LQFLVLRQV�PRUH�WKDQ���FP�LQ�VL]H�

0DW��LDO����0�WKRG�����KRVSLWDO�EDVHG�REVHUYDWLRQDO�VWXG��LQFOXGHG�����FDVHV�VFKHGXOHG�WR�
XQGHUJR�VXUJHU��UHTXLULQJ�PRUH�WKDQ�DSSUR[LPDWHO����FP�RI�LQFLVLRQ��&DVHV�ZHUH�RSHUDWHG�E��
VXUJHRQV�ZKR�KDYH�D�PLQLPXP�RI����HDUV�RI�H[SHULHQFH��,QFLVLRQ�WLPH��ZRXQG�KHDOLQJ��SRVW�RS�
SDLQ�DQG�VFDU�FKDUDFWHULVWLFV�ZHUH�QRWHG�DW�GLVFKDUJH�DQG�IROORZ�XS�DW��WK�DQG���WK�GD��

����OW���0HDQ�LQFLVLRQ�WLPH�ZDV������VHFRQGV�ZLWK�DOPRVW�KDOI�RI�WKH�FDVHV���������KDG�LQFLVLRQ�
WLPH�EHWZHHQ�������VHFRQGV����VLJQLILFDQW� LPSURYHPHQW�ZDV� REVHUYHG� LQ� DOO� FDVHV� UHJDUGLQJ�
PHDQ�6RXWKDPSWRQ�ZRXQG�VFRUH�DQG�SDLQ�VFRUH�IURP�GD��RI�GLVFKDUJH�WLOO�GD����WK�RI�IROORZ�XS��
��VLJQLILFDQW�LPSURYHPHQW�ZDV�DOVR�REVHUYHG�LQ�SDWLHQW�DQG�REVHUYHU�VFDU�DVVHVVPHQW�VFDOH�LQ�DOO�
WKH�VXE�FDWHJRULHV�IURP�GD��RI�GLVFKDUJH�WLOO�GD����WK�RI�IROORZ�XS�1RQH�RI�WKH�FDVHV�FRPSODLQW�RI�
DQ��VXUJLFDO�VLWH�LQIHFWLRQV�RU�VFDU�UHODWHG�FRPSOLFDWLRQV�

&R�FO��LR��� (OHFWURFDXWHU�� FDQ� EH� FRQVLGHUHG� DV� HIIHFWLYH� DQG� VDIH� LQ� PDNLQJ� ODUJH� VNLQ�
LQFLVLRQ��,W�LV�DVVRFLDWHG�ZLWK�OHVV�LQFLVLRQ�WLPH��IDVWHU�KHDOLQJ��ORZ�SRVW�RSHUDWLYH�SDLQ�DQG�JRRG�
VFDU�FKDUDFWHULVWLFV�

����R�G���'LDWKHUP���6FDU�&RVPHVLV��6XUJLFDO�,QFLVLRQV��:RXQG�+HDOLQJ�

6W�G��RI�2�WFRPH�RI��LDWKHUPLF�,QFLVLRQ�&D�WHU��PRUH�WKDQ���
FPV�LQ��HQHUDO�DQG�8URORJLF�6�UJHU��2SHUDWLRQV

6KHHWDO�3DWLO���6DQMD��3��KDQJDU���.HWDQ�.DUDQGH�

�R��WR�FLWH�WKLV�DUWLFOH�

6KHHWDO�3DWLO��6DQMD��3�'KDQJDU��.HWDQ�.DUDQGH��6WXG��RI�2XWFRPH�RI�'LDWKHUPLF�,QFLVLRQ�&DXWHU��PRUH�WKDQ���FPV�LQ�
*HQHUDO�DQG�8URORJLF�6XUJHU��2SHUDWLRQV��1HZ�,QGLDQ�-�6XUJ��������������������

��WKRU� �IILOLDWLRQ�� ��VVRFLDWH� 3URIHVVRU�� �-XQLRU�
5HVLGHQW�� 'HSDUWPHQW� RI� 6XUJHU��� 60%7� ,QVWLWXWH� RI�
0HGLFDO� 6FLHQFHV� DQG� 5HVHDUFK� &HQWUH�� 'KDPDQJDRQ��
*KRWL�� ,JDWSXUL�� 1DVKLN� �������� 0DKDUDVKWUD�� ,QGLD��
��VVLVWDQW� 3URIHVVRU�� 'HSDUWPHQW� RI� 8URORJ��� %KDUWL�
+RVSLWDO� �� 5HVHDUFK� &HQWUH� 'KDQNDZDGL�� 3XQH��
0DKDUDVKWUD���������,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 6DQMD�� 3� �KDQJDU���VVLVWDQW�
3URIHVVRU�� 'HSDUWPHQW� RI� 8URORJ��� %KDUWL� +RVSLWDO� ��
5HVHDUFK�&HQWUH��'KDQNDZDGL��3XQH��0DKDUDVKWUD���������
,QGLD�

(PDLO��VDQMD�DPUDSDOL��#JPDLO�FRP

5HFHLYHG�RQ��������������FFHSWHG�RQ�����������

������������

7UDGLWLRQDOO�� VFDOSHOV�DUH�XVHG� IRU�PDNLQJ�VNLQ�
LQFLVLRQV�WKDW�SURGXFH�OLWWOH�GDPDJH�WR�VXUURXQGLQJ�
WLVVXHV��� +RZHYHU�� WKHUH� KDV� EHHQ� D� FRQWLQXRXV�
VXUJH�LQ�LGHQWLI�LQJ�RWKHU�PHWKRGV�RI�VNLQ�LQFLVLRQ�
DQG�LQ�WKH�UHFHQW��HDUV�HOHFWUR�VXUJLFDO�LQVWUXPHQWV�
KDYH�DFKLHYHG�JUHDW�DWWHQWLRQ�LQ�WKLV�UHJDUG�

6XUJLFDO� GLDWKHUP�� LV� EHLQJ� LQFUHDVLQJO�� XVHG�
IRU� WLVVXH� GLVVHFWLRQ�� FXWWLQJ� DQG� KDHPRVWDVLV���
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(OHFWURGHV� XVHG� LQ� PDNLQJ� GLDWKHUP�� LQFLVLRQ�
JHQHUDWH� D� SXUH� VLQXVRLGDO� FXUUHQW�� 7KH� SXUH�
VLQXVRLGDO� FXUUHQW� DOORZV� WLVVXH� FOHDYDJH�ZLWKRXW�
GDPDJH� WR� VXUURXQGLQJ� DUHD� DQG� KHDOLQJ� ZRXQG�
ZLWK�PLQLPDO�VFDUULQJ��

'XH�WR�WKH�IHDU�RI�SURGXFWLRQ�RI�ODUJH�VFDUV�DQG�
LPSURSHU� WLVVXH�KHDOLQJ�KDV�UHVWULFWHG� WKHLU�XVDJH�
LQ�PDNLQJ�VNLQ�LQFLVLRQV�����+RZHYHU��UHFHQW�VWXGLHV�
VXJJHVW� RWKHUZLVH�� FODLPLQJ� WKDW� GLDWKHUP�� PD��
RIIHU� SRWHQWLDO� DGYDQWDJHV� ZLWK� UHVSHFW� WR� EORRG�
ORVV�� LQFLVLRQ� WLPH� DQG� SRVW�RSHUDWLYH� SDLQ�� ZLWK�
PLQLPDO� VFDU� DQG� QR� GLIIHUHQFHV� LQ� ZRXQG� EXUVW�
VWUHQJWK��

7KHUH� KDYH� EHHQ� OLPLWHG� VWXGLHV� RQ� RXWFRPH�
RI� ODUJH� �!�� FP�� GLDWKHUP�� LQFLVLRQV� LQ� VXUJLFDO�
SURFHGXUHV�� 7KH� SUHVHQW� VWXG�� ZDV� WKXV� SODQQHG�
to� �ll� this� lacuna� in� literature.� We� studied� the�
RXWFRPH�RI�GLDWKHUP��LQFLVLRQV�LQ�WHUPV�RI�LQFLVLRQ�
WLPH��EORRG�ORVV��SRVW�RS�SDLQ��ZRXQG�LQIHFWLRQ�DQG�
VFDUULQJ��

���������������������

�� KRVSLWDO� EDVHG� REVHUYDWLRQDO� VWXG�� ZDV�
FRQGXFWHG� DW�'HSDUWPHQW� RI� 6XUJHU��RI� D� WHUWLDU��
FDUH� 60%7� ,06� �� 5&�� 'KDPDQJDRQ�� 1DVKLN��
0DKDUDVKWUD�� ,QGLD� IURP� ��� 'HF� ����� �� �� �SULO�
������ 6WXG��ZDV� FRPPHQFHG� DIWHU� DSSURYDO� IURP�
LQVWLWXWLRQDO�HWKLFDO�FRPPLWWHH�DQG�WDNLQJ�LQIRUPHG�
FRQVHQW�IURP�SDUWLFLSDQWV��6WXG��LQFOXGHG�����FDVHV�
RI�ERWK�JHQGHU����� WR�����HDUV�RI�DJH��DGPLWWHG� WR�
YDULRXV�VXUJLFDO�ZDUGV�DQG�VFKHGXOHG� WR�XQGHUJR�
VXUJHU�� UHTXLULQJ�PRUH� WKDQ� DSSUR[LPDWHO�� �� FP�
RI� LQFLVLRQ�� 3DWLHQWV� ZLWK� EOHHGLQJ� GLDWKHVLV�� RQ�
anticoagulants,� pregnant� females� and� not� �t� for�
DQHVWKHVLD�ZHUH�H[FOXGHG�

3UH�RSHUDWLYH� DQWLELRWLF� SURSK�OD[LV� ZDV� JLYHQ�
GHSHQGLQJ� RQ� VLWH� DQG� FKRLFH� RI� DQHVWKHWLVWV�
DQG� RSHUDWLQJ� VXUJHRQ�� &DVHV� ZHUH� RSHUDWHG�
E�� VXUJHRQV�ZKR� KDYH� D� PLQLPXP� RI� �� �HDUV� RI�
H[SHULHQFH�� 2SHUDWLRQV� ZHUH� SHUIRUPHG� LQ� WKH�
VXSLQH�NLGQH��SRVLWLRQ��,QFLVLRQ�ZDV�PDGH�ZLWK�WKH�
XVH�RI�GLDWKHUP���,QFLVLRQ�WLPH�FDOFXODWHG�IURP�WKH�
VWDUW�RI�VNLQ�LQFLVLRQ�XQWLO�GHHS�IDVFLD��DSRQHXURVLV�
RU�OXPS�UHDFKHG�ZLWK�FRPSOHWH�KHPRVWDVLV�

3RVW�RS� ZRXQG� SDLQ� ZDV� FDOFXODWHG� XVLQJ�
WKH� YHUEDO� UDWLQJ� VFRUH� �956�� UDQJLQJ� IURP� ��
to� 10.� Wound� healing� was� classi�ed� using� the�
6RXWKDPSWRQ�ZRXQG�JUDGLQJ�V�VWHP��

•� *���1RUPDO�ZRXQG�KHDOLQJ�

•� *��� 1RUPDO� KHDOLQJ� ZLWK� PLOG� EUXLVLQJ� RU�
HU�WKHPD�

•� *��� (U�WKHPD� SOXV� RWKHU� VLJQV� RI�
in�ammation.

•� *���&OHDU�RU�VHURVDQJXLQRXV�GLVFKDUJH�

•� *���3XUXOHQW�GLVFKDUJH�

&RVPHWLF� DVVHVVPHQW� RI� VFDU� ZDV� GRQH� DV� SHU�
�7KH�3DWLHQW�DQG�2EVHUYHU�6FDU��VVHVVPHQW�6FDOH����
DW�GLVFKDUJH�DQG�DW�IROORZ�XS�RQ��WK�DQG���WK�SRVW�
RSHUDWLYH�GD�V�

�OO� WKH�GDWD�ZDV�QRWHG�GRZQ�LQ�D�SUH�GHVLJQHG�
VWXG��SURIRUPD��4XDOLWDWLYH�GDWD�ZDV�UHSUHVHQWHG�
LQ� WKH� IRUP� RI� IUHTXHQF�� DQG� SHUFHQWDJH��
4XDQWLWDWLYH� GDWD�ZDV� UHSUHVHQWHG� XVLQJ�0HDQ� “�
6'��6366�9HUVLRQ������ZDV�XVHG�IRU�DQDO�VLV�

�������

0HDQ�DJH�RI�WKH�VWXG��FDVHV�ZDV�������HDUV�ZLWK�
������ PDOHV�� 0RVW� FRPPRQ� VXUJHU�� LQ� SUHVHQW�
VWXG�� ZDV� LQJXLQDO�XPELOLFDO� KHUQLD� ���������
�VVRFLDWHG� FR�PRUELGLWLHV� LQFOXGHG� GLDEHWHV� DQG�
K�SHUWHQVLRQ�LQ�������DQG�������FDVHV�HDFK��7DEOH�

%DVHOLQH�9DULDEOH��Q����� 1 �

�JH���HDUV� ��� �� �����

����� �� �����

!�� �� �����

*HQGHU )HPDOH �� �����

0DOH ��� �����

&R�PRUELGLWLHV��
5LVN�IDFWRUV

+�SHUWHQVLRQ �� �����

'LDEHWHV �� �����

�OFRKROLVP �� �����

6PRNLQJ �� �����

7�SH�RI�6XUJHU� LQJXLQDO�XPELOLFDO�
KHUQLD

��� �����

1HSKUHFWRP��
S�HORSODVW�

�� �����

�SSHQGLFLWLV �� �����

7DEOH����'LVWULEXWLRQ�RI�SDWLHQWV�DV�SHU�EDVHOLQH�GDWD

���� 0HDQ� LQFLVLRQ� WLPH� ZDV� ����� VHFRQGV� ZLWK�

DOPRVW�KDOI� RI� WKH�FDVHV� ��������KDG� LQFLVLRQ� WLPH�
between�20-30�seconds.�A�signi�cant�improvement�

ZDV� REVHUYHG� LQ� DOO� FDVHV� UHJDUGLQJ� PHDQ�

6RXWKDPSWRQ� ZRXQG� VFRUH� DQG� SDLQ� VFRUH� IURP�

GD��RI�GLVFKDUJH�WLOO�GD����WK�RI�IROORZ�XS���OO�WKH�

FDVHV�VKRZHG�QRUPDO�ZRXQG�KHDOLQJ�DQG�QR�SDLQ�

ZDV�H[SHULHQFHG�E��PRVW�RI�WKH�SDWLHQWV�E��WKH�HQG�
RI� GD�� ��WK.� A� signi�cant� improvement� was� also�

REVHUYHG� LQ�SDWLHQW� DQG�REVHUYHU� VFDU� DVVHVVPHQW�

VFDOH�LQ�DOO�WKH�VXE�FDWHJRULHV�IURP�GD��RI�GLVFKDUJH�

6KHHWDO�3DWLO��6DQMD��3�'KDQJDU��.HWDQ�.DUDQGH��6WXG��RI�2XWFRPH�RI�'LDWKHUPLF�,QFLVLRQ�&DXWHU��
0RUH�WKDQ���FPV�LQ�*HQHUDO�DQG�8URORJLF�6XUJHU��2SHUDWLRQV
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2�WFRPH�9DULDEOH��Q����� 0HDQ�1 0HGLDQ 6����

,QFLVLRQ�7LPH��VHF� ���� �� ����

����� �� ����

!��� �� ����

'LVFKDUJH ���� ��� ����

6RXWKDPSWRQ�:RXQG�6FRUH�
�0HDQ�����6'�

'D��� ���� ��� ����

'D���� ���� ��� ����

'LVFKDUJH ���� ��� ����

3DLQ�6FRUH��9�6������ 'D��� ���� ��� ����

'D���� ���� ��� ����

'LVFKDUJH ����� ���� ����

326�6 'D��� ����� ���� ����

'D���� ����� ���� ����

7DEOH����'LVWULEXWLRQ�RI�2XWFRPH�YDULDEOHV�DW�GLVFKDUJH�DQG�DW�IROORZ�XS

WLOO� GD�� ��WK� RI� IROORZ� XS� �7DEOH� ���� 1RQH� RI� WKH�
FDVHV� FRPSODLQW� RI� DQ�� VXUJLFDO� VLWH� LQIHFWLRQV� RU�

VFDU�UHODWHG�FRPSOLFDWLRQV�

����������

5HFHQW� VWXGLHV� VXJJHVW� WKDW� VXUJLFDO� GLDWKHUP��

VKRZV� JRRG� FOLQLFDO� RXWFRPH� LQ� WKH� FRQWH[W� RI�

LQFLVLRQ� WLPH�� ZRXQG� UHODWHG� SRVW�RSHUDWLYH�SDLQ��
SRVW�RSHUDWLYH� ZRXQG� LQIHFWLRQV�� DQG� OHQJWK�

RI� SRVW�RSHUDWLYH� KRVSLWDO� VWD�� DQG� FRVPHWLF�

RXWFRPH� RI� VFDU� LQ� FDVHV� RI� HOHFWLYH� VXUJLFDO�

SDWLHQWV�� 7R� WHVW� WKLV� K�SRWKHVLV�� ZH� FRQGXFWHG�

D� KRVSLWDO� EDVHG� REVHUYDWLRQDO� VWXG�� RQ� ����

FDVHV� VFKHGXOHG� WR� XQGHUJR� VXUJHU�� UHTXLULQJ�
PRUH� WKDQ� DSSUR[LPDWHO�� �� FP� RI� LQFLVLRQ�� :H�

REVHUYHG�WKDW�DOPRVW�KDOI�RI�WKH�FDVHV���������KDG�

incision�time�between�20-30�seconds.�A�signi�cant�

LPSURYHPHQW�ZDV�REVHUYHG� LQ�DOO�FDVHV� UHJDUGLQJ�

PHDQ� 6RXWKDPSWRQ� ZRXQG� VFRUH� DQG� SDLQ� VFRUH�

IURP� GD�� RI� GLVFKDUJH� WLOO� GD�� ��WK� RI� IROORZ� XS��

�OO� WKH� FDVHV� VKRZHG�QRUPDO�ZRXQG�KHDOLQJ� DQG�
QR� SDLQ�ZDV� H[SHULHQFHG� E��PRVW� RI� WKH� SDWLHQWV�

E��WKH�HQG�RI�GD����WK.�A�signi�cant�improvement�

ZDV� DOVR� REVHUYHG� LQ� SDWLHQW� DQG� REVHUYHU� VFDU�

DVVHVVPHQW�VFDOH�LQ�DOO�WKH�VXE�FDWHJRULHV�IURP�GD��

RI�GLVFKDUJH�WLOO�GD����WK�RI�IROORZ�XS��1RQH�RI�WKH�

FDVHV� FRPSODLQW� RI� DQ�� VXUJLFDO� VLWH� LQIHFWLRQV� RU�
VFDU�UHODWHG�FRPSOLFDWLRQV�

0DKPXG�5�H��DO���LQ�D�VLPLODU�VWXG��REVHUYHG�WKDW�

FRPSDUHG�ZLWK�D�VFDOSHO�LQFLVLRQ��FXWWLQJ�GLDWKHUP��

resulted�in�signi�cantly�shorter�incision�times�and�
UHGXFHG� SRVW� RSHUDWLYH� ZRXQG� UHODWHG� SDLQ� �3�  �

������ VKRUWHU� GXUDWLRQ� RI� SRVW�RSHUDWLYH� KRVSLWDO�

VWD���3� ��������ZLWK�QR�GLIIHUHQFHV� LQ� WKH�ZRXQG�

FRPSOLFDWLRQ� UDWH� DQG� FRVPHWLF� RXWFRPH� RI� VFDU��

7KH� VWXG��KDV�GHPRQVWUDWHG� WKDW� VXUJLFDO� FXWWLQJ�

GLDWKHUP�� LV�D� VDIH�DQG�HIIHFWLYH�PHWKRG� WR�PDNH�
VNLQ�LQFLVLRQV�LQ�HOHFWLYH�VXUJHU��

/�� -�H�� DO��� LQ�D�PHWD�DQDO�VLV�RI����UDQGRPL]HG�
WULDOV� REVHUYHG� WKDW� FRPSDUHG� ZLWK� D� VFDOSHO�

incision,�cutting�diathermy�resulted�in�signi�cantly�

OHVV�EORRG�ORVV��PHDQ�GLIIHUHQFH������PO�FP�����3���

�������DQG�VKRUWHU�LQFLVLRQ�WLPHV��PHDQ�GLIIHUHQFH�

���V��3�����������ZLWK�QR�GLIIHUHQFHV�LQ� WKH�ZRXQG�

FRPSOLFDWLRQ�UDWH��RGGV�UDWLR�������3� �������RU�SDLQ�
VFRUH�DW����K��PHDQ�GLIIHUHQFH�������3� ��������6WXG��

FRQFOXGHG� WKDW� VNLQ� LQFLVLRQV� PDGH� E�� FXWWLQJ�

GLDWKHUP�� DUH� TXLFNHU� DQG� DVVRFLDWHG� ZLWK� OHVV�

EORRG�ORVV�WKDQ�WKRVH�PDGH�E��VFDOSHO��DQG�WKHUH�DUH�

QR�GLIIHUHQFHV�LQ�WKH�UDWH�RI�ZRXQG�FRPSOLFDWLRQV�

RU�SRVW�RSHUDWLYH�SDLQ�

7DOSXU����H��DO����DLPHG�WR�H[DPLQH�WKH�LQFLVLRQDO�
WLPH��EORRG�ORVV�GXULQJ�LQFLVLRQ�DQG�SRVW�RSHUDWLYH�

ZRXQG�FRPSOLFDWLRQV�DQG�SDLQ�ZLWK�ERWK�PHWKRGV�

RI� VNLQ� LQFLVLRQ�� 6WXG�� REVHUYHG� WKDW� GLDWKHUP��

LQFLVLRQ�LV�D�VDIH�DQG�H[SHGLHQW�WHFKQLTXH��,W�WDNHV�

OHVV�WLPH�WKDQ�VFDOSHO�LQFLVLRQ�DQG�ORVV�RI�EORRG�LV�

DOVR�ORZHU�GXULQJ�LQFLVLRQ��'LDWKHUP��LV�DVVRFLDWHG�

ZLWK� OHVVHU�SRVW�RSHUDWLYH�SDLQ�DQG�FRPSOLFDWLRQV�
WKDQ� WKH� VFDOSHO� LQFLVLRQ�� 'LDWKHUP�� VKRXOG� EH�

PHWKRG�RI�FKRLFH�LQ�JHQHUDO�HOHFWLYH�VXUJHU��

6KHHWDO�3DWLO��6DQMD��3�'KDQJDU��.HWDQ�.DUDQGH��6WXG��RI�2XWFRPH�RI�'LDWKHUPLF�,QFLVLRQ�&DXWHU��
0RUH�WKDQ���FPV�LQ�*HQHUDO�DQG�8URORJLF�6XUJHU��2SHUDWLRQV
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(OHFWURFDXWHU��FDQ�EH�FRQVLGHUHG�DV�HIIHFWLYH�DQG�

VDIH� LQ�PDNLQJ� ODUJH�VNLQ� LQFLVLRQ�� ,W� LV�DVVRFLDWHG�
ZLWK� OHVV� LQFLVLRQ� WLPH�� IDVWHU� KHDOLQJ�� ORZ� SRVW�

RSHUDWLYH� SDLQ� DQG� JRRG� VFDU� FKDUDFWHULVWLFV�� 1R�

FRPSOLFDWLRQ� OLNH� VXUJLFDO� VLWH� LQIHFWLRQ� RU� VFDU�

UHODWHG�LVVXHV�ZHUH�REVHUYHG�LQ�DQ��RI�WKH�FDVHV�LQ�

SUHVHQW�VWXG��

����������

��� -RKQVRQ� &'�� 6HUSHOO� -:�� :RXQG� LQIHFWLRQ� DIWHU�
DEGRPLQDO� LQFLVLRQ�ZLWK�VFDOSHO�RU�GLDWKHUP���%U�
-�6XUJ�������������������

��� .HDUQV�65��&RQQRO��(0��0F�1DOO��6��0F1DPDUD�
'��� 'HDV�� -�� 5DQGRPL]HG� FOLQLFDO� WULDO� RI�
GLDWKHUP�� YHUVXV� VFDOSHO� LQFLVLRQ� LQ� HOHFWLYH�
PLGOLQH�ODSDURWRP���%U�-�6XUJ����������������

��� 'L[RQ��5��:DWNLQ�')��(OHFWURVXUJLFDO�VNLQ�LQFLVLRQ�
YHUVXV�FRQYHQWLRQDO�VFDOSHO����SURVSHFWLYH�WULDO��-�
5�&ROO6XUJ�(GLQE�����������������
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