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5HJUHVVLR��RI�/HIW�9H�WULF�ODU�9RO�PHV��IWHU�%H�WDOO�3URFHG�UH

-D�DSUDNDVK�+0���5DMHVK�.LVKD��5DR���%�*LULVK���%KDUJDYL�*�

��WKRUV��IILOLDWLR�����VVLVWDQW�3URIHVVRU����VVRFLDWH�3URIHVVRU���3URIHVVRU���6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�&DUGLRYDVFXODU�DQG�
7KRUDFLF�6XUJHU���6UL�-D�DGHYD�,QVWLWXWH�RI�&DUGLRYDVFXODU�6FLHQFHV�DQG�5HVHDUFK��%HQJDOXUX��.DUQDWDND���������,QGLD�

&RUUHVSR�GL�J���WKRU��-D�DSUDNDVK�+0���VVLVWDQW�3URIHVVRU��'HSDUWPHQW�RI�&DUGLRYDVFXODU�DQG�7KRUDFLF�6XUJHU���6UL�-D�DGHYD�
,QVWLWXWH�RI�&DUGLRYDVFXODU�6FLHQFHV�DQG�5HVHDUFK��%HQJDOXUX��.DUQDWDND���������,QGLD�

(�PDLO��MSJHQLXV��#JPDLO�FRP

�EVWUDFW

����R��F�LR��� %HQWDOO� DQG� 'H� %RQR�� ILUVW� GHVFULEHG� FRPSRVLWH� YDOYH� JUDIW� LPSODQWDWLRQ� LQ� ������ 7KLV� ZHOO�
GRFXPHQWHG� WHFKQLTXH� RI� DRUWLF� URRW� UHSODFHPHQW� KDV� EHHQ� XVHG� IRU� D� ODUJH� VSHFWUXP�RI� YDULRXV� SDWKRORJLF�
FRQGLWLRQV�LQYROYLQJ�DRUWLF�YDOYH��DRUWLF�URRW��DQG�DVFHQGLQJ�DRUWD�����6LQFH�LWV�LQWURGXFWLRQ��WKH�%HQWDOO�RSHUDWLRQ�
KDV�EHHQ�FRQVLGHUHG�DV�D�JROG�VWDQGDUG�LQ�WKH�VXUJLFDO�WUHDWPHQW�RI�FRPELQHG�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�
DRUWD�SDWKRORJ���

,Q�WKH�SUHVHQW�VWXG���ZH�UHWURVSHFWLYHO��UHYLHZHG�WKH�/HIW�YHQWULFXODU�YROXPH�UHJUHVVLRQ�RI�RXU�SDWLHQWV�ZKR�
XQGHUZHQW�%HQWDOO�SURFHGXUH�IRU�YDULRXV�SDWKRORJ��LQYROYLQJ�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�DRUWD��

�D���LDO��D�������R���5HWURVSHFWLYH�DQDO�VLV�RI�OHIW�YHQWULFXODU�YROXPHV�LQ�SUH�DQG�HDUO��SRVW�RSHUDWLYH�SHULRG�
LQ�3DWLHQWV�ZKR�XQGHUZHQW�%HQWDOO�SURFHGXUH�LQ�RXU�XQLW�IRU�FRPELQHG�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�DRUWD�
SDWKRORJ���

����O����/9�UHJUHVVLRQ�LQ�WHUPV�RI�('9��(69��/9,'G�DQG�/9,'V�LV�VWDWLVWLFDOO��VLJQLILFDQW��7KH�GLIIHUHQFH�LQ�
/9,'G�E�������FP�DQG�/9,'V�E�������FP�SRVW�RSHUDWLYHO��FRPSDUHG�ZLWK�SUH�RSHUDWLYH�HFKRFDUGLRJUDSK���

&R�FO��LR���(Q�EORF�UHSODFHPHQW�RI�DRUWLF�YDOYH�DQG�DVFHQGLQJ�DRUWD�LV�VWLOO�D�FRPPRQO��DGYRFDWHG�SURFHGXUH�
IRU�YDULRXV�SDWKRORJLFDO� FRQGLWLRQV�ZKLFK� LQYROYHV�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�DRUWD� OHDGV�WR�VLJQLILFDQW�
UHJUHVVLRQV�LQ�/9�YROXPHV�LQ�HDUO��SRVW�RSHUDWLYH�SHULRG�

.H��RUGV��DRUWLF�YDOYH��DVFHQGLQJ�DRUWD��EHQWDOO�SURFHGXUH��HFKRFDUGLRJUDSK���YHQWULFXODU�UHJUHVVLRQ�

+R��WR�FLWH�WKLV�DUWLFOH�

-D�DSUDNDVK�+0��5DMHVK�.LVKDQ�5DR��%�*LULVK��HW�DO��5HJUHVVLRQ�RI�/HIW�9HQWULFXODU�9ROXPHV�DIWHU�%HQWDOO�3URFHGXUH��-�&DUGLRYDVF�
0HG�6XUJ��������������������

XQGHUZHQW�%HQWDOO�SURFHGXUH�IRU�YDULRXV�SDWKRORJ��
LQYROYLQJ�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�DRUWD��

0DWHULDOV�D�G�0HWKRGV

&OLQLFDO� DQDO�VLV� ZDV� PDGH� UHWURVSHFWLYHO�� LQ� ���
3DWLHQWV�ZKR�XQGHUZHQW�%HQWDOO�SURFHGXUH� LQ�RXU�
XQLW�IRU�FRPELQHG�DRUWLF�YDOYH��URRW�DQG�DVFHQGLQJ�
DRUWD�SDWKRORJ���

3DWLHQWV� ZKR� XQGHUZHQW� YDOYH� VSDULQJ�URRW�
UHPRGHOLQJ� SURFHGXUH�� SDWLHQWV� ZKR� XQGHUZHQW�
SDUWLDO�� FRPSOHWH� DUFK� UHSODFHPHQW� DQG� SDWLHQW�
ZKR� XQGHUZHQW� HQGRYDVFXODU� SURFHGXUH� DUH�
H[FOXGHG�IURP�WKH�VWXG��

,�WURG�FWLR�

%HQWDOO�DQG�'H�%RQR���rst�described�composite�valve�
JUDIW� LPSODQWDWLRQ� LQ������� 7KLV�ZHOO�GRFXPHQWHG�
WHFKQLTXH� RI� DRUWLF� URRW� UHSODFHPHQW� KDV� EHHQ�
XVHG� IRU� D� ODUJH� VSHFWUXP� RI� YDULRXV� SDWKRORJLF�
FRQGLWLRQV� LQYROYLQJ� WKH� DRUWLF� YDOYH�� DRUWLF� URRW��
DQG�DVFHQGLQJ�DRUWD����

6LQFH� LWV� LQWURGXFWLRQ� WKH�%HQWDOO� RSHUDWLRQ�KDV�
EHHQ�FRQVLGHUHG�DV�D�JROG�VWDQGDUG�LQ�WKH�VXUJLFDO�
WUHDWPHQW� RI� FRPELQHG� DRUWLF� YDOYH�� URRW� DQG�
DVFHQGLQJ�DRUWD�SDWKRORJ����

,Q�WKH�SUHVHQW�VWXG���ZH�UHWURVSHFWLYHO��UHYLHZHG�
WKH� OHIW�YHQWULFXODU�UHJUHVVLRQ�RI�RXU�SDWLHQWV�ZKR�
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7KH�SDUDPHWHUV�DVVHVVHG�ZHUH��

����RS��D�L���� &DXVH�� 6HYHULW�� RI� GLVHDVH��
/9()�/9,'V�/9,'G�('9�(69�� 6L]H� RI� DRUWLF�
DQQXOXV���VFHQGLQJ�DRUWD�DQG��RUWLF�URRW�

����RS��D�L����7�SH� DQG� VL]H� RI�&RPSRVLWH� JUDIW�
XVHG�DQG�XVH�RI�VHDODQWV�

�R���RS��D�L���� (&+2� �/9()�� /9,'G�/9,'V��
('9�(69��� 6WDWLVWLFDO� DQDO�VLV� ZDV� PDGH� ZLWK�
PHDQ��VWDQGDUG�GHYLDWLRQ�

5HV�OWV

�D�L����&�D�DF���L��LF�

��WRWDO�RI����SDWLHQWV�XQGHUZHQW�EHQWDOO�SURFHGXUH�
XVLQJ�FRPSRVLWH�YDOYHG�FRQGXLW�LQ�RXU�XQLW��2I�WKHVH�
������ �Q ���� DUH�PDOHV�� ������ �Q ���� DUH� IHPDOHV�
DQG� PHDQ� DJH� JURXS� DW� VXUJHU�� ZDV� �����������
�HDUV��UDQJLQJ�IURP�����UV�WR�����UV���6H[�5DWLR��������
0DOH�������)HPDOH������

3UH�RSHUDWLYH�GLDJQRVLV�ZDV�%LFXVSLG�DRUWLF�YDOYH�
LQ������Q ����DQQXORDRUWLF� HFWDVLD� LQ� �������Q ����
DVFHQGLQJ�DRUWLF�DQHXU�VP�ZLWK�DRUWLF�UHJXUJLWDWLRQ�
LQ��������Q �����'LODWHG�DVFHQGLQJ�DRUWD�ZLWK�DRUWLF�
VWHQRVLV�LQ�������Q ���DQG�7�SH���RUWLF�GLVVHFWLRQ�
LQ� ����� �Q ���� �VVHVVPHQW� RI� FOLQLFDO� SDUDPHWHUV�
RI� WKHVH� SDWLHQWV� UHWURVSHFWLYHO�� VKRZHG� �������
�Q ���� KDG� HVVHQWLDO� K�SHUWHQVLRQ�� ������Q ����
KDG� 7�SH,,� 'LDEHWHV� PHOOLWXV�� ������Q ��� KDG�
associated� insigni�cant� coronary� artery� disease,�
����� �Q ��� KDG� FKURQLF� REVWUXFWLYH� SXOPRQDU��
GLVHDVH�DQG�������Q ���KDG�K�R�RI�SUHYLRXV�FDUGLDF�
VXUJHU��� ������� �Q ���� SDWLHQWV� ZHUH� LQ� 1<+��
&ODVV�,,����������Q ����ZHUH�LQ�1<+��&ODVV�,,,�DQG�
�����Q ���ZHUH�LQ�1<+��&ODVV�,9��

7DEOH����3UHRSHUDWLYH�(&+2�

/9() ��������������

/9,'G �����������FP

/9,'V ����������FP

('9 ������������PO

(69 �������������PO

�RUWLF��QQXOXV ������������PP

6L]H�RI��VFHQGLQJDRUWD �����������FP

�RUWLF�5RRW �����������FP

����LFDO���F��LT��

7KH�RSHUDWLRQ�ZDV�SHUIRUPHG�WKURXJK�D�VWDQGDUG�
PHGLDQ�VWHUQRWRP���DQG�FDUGLRSXOPRQDU��E�SDVV�
ZDV� LQVWLWXWHG� E�� FDQQXODWLRQ� RI� WKH� DVFHQGLQJ�
DRUWD�� DRUWLF� DUFK�� IHPRUDO� DUWHU��� RU� VXEFODYLDQ�

DUWHU��� DQG� WKH� ULJKW� DWULXP�� �IWHU� HVWDEOLVKLQJ�
FDUGLRSXOPRQDU�� E�SDVV�� WKH� DRUWD� LV� FODPSHG�
SUR[LPDO� WR� WKH� LQQRPLQDWH� DUWHU�� DQG� WKH� KHDUW�
LV� DUUHVWHG� ZLWK� FROG� EORRG� FDUGLRSOHJLD�� 7KH�
DRUWD�LV�WUDQVHFWHG�EHQHDWK�WKH�FODPS��HQVXULQJ�DQ�
DGHTXDWH�FXII�RI�DRUWLF�WLVVXH��3UR[LPDOO��WKH�DRUWLF�
URRW�LV�H[FLVHG�OHDYLQJ�RQO��EXWWRQV�RI�DRUWLF�WLVVXH�
VXUURXQGLQJ� HDFK� RI� WKH� FRURQDU�� DUWHULHV�� 7KH�
FRURQDULHV� DUH�PRELOL]HG� IRU� �� WR� ��FP� WR�SUHYHQW�
WHQVLRQ�GXULQJ� UHLPSODQWDWLRQ���� FRPSRVLWH� JUDIW�
LV�VHOHFWHG�EDVHG�RQ�WKH�VL]H�RI�WKH�DRUWLF�DQQXOXV��
7KH�VHZLQJ�ULQJ�RI�WKH�FRPSRVLWH�JUDIW�LV�VXWXUHG�WR�
WKH�DQQXOXV�ZLWK�����SOHGJHWHG�SRO�HVWHU�PDWWUHVV�
VXWXUHV�SODFHG�LPPHGLDWHO��DGMDFHQW�WR�HDFK�RWKHU��
7KH�DGMDFHQW�SODFHPHQW�RI�VXWXUHV�DQG�WKH�VHOHFWLRQ�
of� a� conduit� that� snugly� �ts� within� the� annulus�
KHOS� WR� HQVXUH� KHPRVWDVLV�� �� VHFRQG� VXWXUH� OLQH�
ZLWK� D� ���� UXQQLQJ� SRO�SURS�OHQH� VXWXUH� FDQ� EH�
XVHG� WR� DSSUR[LPDWH� WKH� DRUWLF� UHPQDQW� WR� WKH�
QHZO��VHFXUHG�YDOYHG�FRQGXLW�VHZLQJ�ULQJ�WR�DLG�LQ�
KHPRVWDVLV��2SHQLQJV�IRU�FRURQDU��UHLPSODQWDWLRQ�
DUH�PDGH�LQ�WKH�DSSURSULDWH�SRVLWLRQ�LQ�WKH�'DFURQ�
JUDIW�ZLWK�DQ�RSKWKDOPLF�FDXWHU��

)LUVW�WKH�OHIW�DQG�WKHQ�WKH�ULJKW�FRURQDU��DUWHULHV�
DUH�DWWDFKHG�XVLQJ�����RU�����SRO�SURS�OHQH�VXWXUH�
LQ�FRQWLQXRXV�IDVKLRQ�LQFRUSRUDWLQJ�D�WKLQ�VWULS�RI�
IHOW��7KH�GLVWDO�DQDVWRPRVLV�LV�WKHQ�SHUIRUPHG�ZLWK�
D�FRQWLQXRXV�����RU�����SRO�SURS�OHQH�VXWXUH�DOVR�
LQFRUSRUDWLQJ� D� VWULS� RI� IHOW�� 7KH� JUDIW� LV� YHQWHG�
ZLWK� D� QHHGOH� DQG� WKH� OHIW� DWULXP� DQG� YHQWULFOH�
DUH� GH�DLUHG�� �IWHU� WKH� SDWLHQW� LV� GHFDQQXODWHG�
DQG�SURWDPLQH�KDV�EHHQ�DGPLQLVWHUHG��VXWXUH� OLQH�
KHPRVWDVLV�LV�VFUXWLQL]HG�

��DO��L��RI�2S��D�L����D�D

2Q� DQDO�VLV� LW� ZDV� IRXQG� WKDW� �������Q ���� KDG�
XQGHUJRQH� SURSRVHG� SURFHGXUH� WKURXJK� 5���R�
&DQQXODWLRQ� DQG� ������� �Q ���� KDG� XQGHUJRQH�
WKURXJK� 5��)HPRUDO� DUWHU�� RU� 6XEFODYLDQ� DUWHU��
FDQQXODWLRQ�

7KH� PHDQ� &DUGLR�SXOPRQDU�� E�SDVV� WLPH� ZDV�
������PLQ� ���������PLQ��7KH� PHDQ� &URVV� FODPS�
WLPH�ZDV�������PLQ����������PLQ��

0HFKDQLFDO�YDOYH�SURVWKHVLV�ZDV�XVHG�LQ�DOO�WKH�
FDVHV��2I� WKHVH� �������Q ����KDG��76�&RPSRVLWH�
9DOYH� FRQGXLW�� �������Q ���� KDG� 6-0�&RPSRVLWH�
9DOYH� FRQGXLW�� ,Q� �������Q ��� 77.� �RUWLF� YDOYH�
DQG� 'DFURQ� WXEH� JUDIW� ZHUH� XVHG�� ,Q� ������Q ���
6-0��RUWLF�YDOYH�DQG�'DFURQ�WXEH�JUDIW�ZHUH�XVHG��
,Q� ������Q ����76��RUWLF�YDOYH� DQG�'DFURQ� WXEH�
JUDIW�ZHUH�XVHG��7KH�PHDQ�VL]H�RI�WKH�YDOYH�VHDWHG�
LQ�DRUWLF�DQQXOXV�LV������PP���������PP���6HDODQWV�
�&RVHDO�� )ORVHDO�� 7LVVLO�� XVHG� LQ� ������� �Q ���� WR�
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FRQWURO�EOHHGLQJ�DW�WKH�DQDVWRPRWLF�VLWH�

7DEOH����&RPSDULVRQ�ZLWK�3RVW�RSHUDWLYH�(&+2�

3UH�23 3RVW��23

('9 ������������PO ('9 ������������PO

(69 �������������PO (69 �������������PO

/9,'G �����������FP /9,'G �����������FP

/9,'V ����������FP /9,'V �����������FP

() �������������� () �������������
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)LJ�����'LIIHUHQFHV�LQ�/9,'G�/9,'V�

�LVVF�VLR�

7KH� RULJLQDO� %HQWDOO� SURFHGXUH� KDV� EHHQ� ZLGHO��
XVHG� VLQFH� ����� ZKHQ� %HQWDOO� DQG� 'H� %RQR�� �rst�
GHVFULEHG� WKH� WHFKQLTXH�� 2YHU� WKH� SDVW� GHFDGHV��
several� modi�cations� of� the� originally� described�
WHFKQLTXH�KDYH�EHHQ� LQWURGXFHG� DQG�KDYH�KHOSHG�
WR�LPSURYH�FOLQLFDO�RXWFRPHV��

+RZHYHU�GXH�WR�WKH�FRPSOH[LW��RI�WKH�SURFHGXUH�
LW� LV� VWLOO� UHJDUGHG� DV� D� FKDOOHQJLQJ� SURFHGXUH��
HVSHFLDOO��LQ�HPHUJHQF��VHWWLQJV��H�J��FDVHV�RI�DFXWH�
DRUWLF�GLVVHFWLRQ�� DQG� LI� WKH�GDPDJHG� DRUWLF� YDOYH�
LV�FRPELQHG�ZLWK�GLODWDWLRQ�RI� WKH�DRUWLF� URRW�RU�D�
GLVVHFWLRQ�� WKH� %HQWDOO� SURFHGXUH� LV� UHTXLUHG�� 7KH�
SRSXODWLRQ�ZKR�XQGHUZHQW�SURFHGXUH�DUH�PDLQO��
PDOH� SUHGRPLQDQFH� ������� 9V� ������ LQ� IHPDOHV��
RI� WKH�DJH�JURXS�RI����WR�����UV��EXW�DQQXORDRUWLF�
HFWDVLD�FRPPRQO��VHHQ�LQ��RXQJHU�DJH�JURXS�,�H��QG�
WR��UG�GHFDGH���

�VFHQGLQJ�DRUWLF�DQHXU�VP�ZLWK�LQYROYHPHQW�RI�
DRUWLF�YDOYH�DQG�URRW�DSSHDUV�WR�EH�WKH�FRPPRQHVW�
LQGLFDWLRQ�IRU�WKH�SURFHGXUH�IROORZHG�E��ELFXVSLG�
DRUWLF� YDOYH� DQG� DQQQXORDRUWLF� HFWDFLD��� ,W� LV� QRW�
XQFRPPRQ� WR� VHH� SDWLHQWV� XQGHUJRLQJ� %HQWDOO�
SURFHGXUH� IRU� 7�SH� �� �RUWLF� GLVVHFWLRQ� HLWKHU�
HPHUJHQF��RU�HOHFWLYH� LQ�ZKRP�UHJXODU�IROORZ�XS�
LV�UHTXLUHG�WR�PRQLWRU�WKH�SURJUHVV�RI�WKH�GLVHDVH�

0RVW�RI�WKH�SDWLHQWV�ZKR�ZHUH�LQ�1<+��&ODVV�,,,�
,9�SUH�RSHUDWLYHO��KDG�SRRU�/9�IXQFWLRQ�((������
DQG� LQFUHDVHG� OHIW� YHQWULFXODU� YROXPHV� ZKLFK�
ZHUH� DVVHVVHG� E�� PHDVXULQJ� ('9�(69�/9,'G�
/9,'V������� KDG� DQ� DYHUDJH� LQFUHDVH� LQ� WKH� VL]H� RI�
DVFHQGLQJ� DRUWD� E�� ����FP�� DRUWLF� URRW� GLODWHG� E��
����FP�DQG�DQQXOXV�E��������ZKLFK�ZHUH�VXJJHVWLYH�
of�need�for�the�complex�procedure.�(Table�1�and��g.�
��

7KH� GHFLVLRQ� ZKHWKHU� WR� XVH� D� PHFKDQLFDO� RU�
ELRORJLF�YDOYH�ZDV�PDGH�RQ�DQ�LQGLYLGXDO�EDVLV�E��
WKH�VXUJHRQ�DQG�WKH�SDWLHQW��,Q�PDMRULW��RI�WKH�FDVHV�
FRPSRVLWH� YDOYH� FRQGXLW� XVHG�� VWLOO�ZH� FDQ� XVH� D�
YDOYH�PRXQWHG�RQ�WXEH�JUDIW�LQVWHDG�RI�FRPSRVLWH�
YDOYH� FRQGXLW��� 1RZ� D� GD�V� LW� FRPPRQ� WR� XVH�
VHDODQWV�WR�PDQDJH�KDHPRVWDVLV�DW�DQDVWRPRWLF�VLWH�

2Q�FRPSDULQJ�SUH�RSHUDWLYH�DQG�SRVW�RSHUDWLYH�
WUDQV�WKRUDVLF�HFKRFDUGLRJUDSK���LW�ZDV�IRXQG�WKDW�
there� is� a� signi�cant�decrease� in� the�LV�volumes(�
/9� UHJUHVVLRQ����� WKHUH� LV�PHDQ�GLIIHUHQFH� LQ� ('9�
E��������PO�DQG�(69�E��������PO��WKH�GLIIHUHQFH�LQ�
/9,'G�E�������FP�DQG�/9,'V�E�������FP��7KHUH�LV�
GHFUHDVH� LQ� ()�E�� ����ZKHQ� FRPSDUHG�ZLWK�SUH�
operative�echocardiography.�(Table�2�and��g.�2)

5HFRYHU�� LQ� WKH� SRVW�RSHUDWLYH� SHULRG� PDLQO��
GHSHQGV�RQ�SUH�RSHUDWLYH�SDUDPHWHUV� WKDW� LV��JH��
1<+��&ODVV�� ()�DQG�/9� YROXPHV��7KH� VXUYLYRUV�
KDG�UHJUHVVLRQ�LQ�WKH�/9�YROXPHV�GXULQJ�HDUO��SRVW�
RSHUDWLYH�SHULRG� �('9��(69��/9,'G�DQG�/9,'V����
which�were�statistically�signi�cant.

&R�FO�VLR�

(Q�EORF�UHSODFHPHQW�RI�DRUWLF�YDOYH�DQG�DVFHQGLQJ�
DRUWD� �%HQWDOO� SURFHGXUH�� LV� VWLOO� D� FRPPRQO��
DGYRFDWHG� SURFHGXUH� IRU� YDULRXV� SDWKRORJLFDO�
FRQGLWLRQV� ZKLFK� LQYROYHV� DRUWLF� YDOYH�� URRW� DQG�
ascending�aorta�results�in�signi�cant�regression�of�
/9�YROXPH��7KH�SURFHGXUH�LV�VDIH�DQG�UHSURGXFDEOH�
LQ� D� VXLWDEOH� SDWLHQW� ZKHUH� HDUO�� UHVXOWV� ZHUH�
UHPDUNDEOH�

5HIHUH�FHV

��� %HQWDOO�+��'H�%RQR������ WHFKQLTXH� IRU� FRPSOHWH�
UHSODFHPHQW� RI� WKH� DVFHQGLQJ� DRUWD�� 7KRUD[�
��������������

��� .RXFKRXNRV�17��:DUHLQJ�7+��0XUSK��6)��3HUULOOR�
-%�� 6L[WHHQ�� �HDU� H[SHULHQFH� ZLWK� DRUWLF� URRW�
UHSODFHPHQW��5HVXOWV�RI�����RSHUDWLRQV���QQ�6XUJ�
����������������

��� 3DFLQL� '�� 5DQRFFKL� )�� �QJHOL� (�� 6HWWHSDQL� )��
3DJOLDUR� 0�� 0DUWLQ�� 6XDUH]� 6�� HW� DO�� �RUWLF� URRW�

-D�DSUDNDVK�+0��5DMHVK�.LVKDQ�5DR��%�*LULVK��HW�DO����5HJUHVVLRQ�RI�/HIW�9HQWULFXODU�9ROXPHV��
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