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�DF���R�����6SRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ� LV�RQH�RI� WKH� UDUH�FDXVHV�RI��FXWH�FRURQDU��V�QGURPH��
&OLQLFDO�SUHVHQWDWLRQ�RI�WKH�GLVHDVH�LV�YDULDEOH�LQ�SDWWHUQ�DQG�VHYHULW��UHODWHG�WR�H[WHQW�DQG�GHYHORSPHQW�RI�UDWH�
RI�GLVVHFWLRQ��,QLWLDO�UHSRUWV�RQ�WKLV�FRQGLWLRQ�ZHUH�VFDUFH�DV�WKH��ZHUH�EDVHG�RQ�SRVWPRUWHP�H[DPLQDWLRQ�RI�IDWDO�
FDVHV��&XUUHQWO���&RURQDU��DQJLRJUDSK�� LV� WKH�PRVW�ZLGHO��XVHG�GLDJQRVWLF� WHFKQLTXH� LQ� WKLV�FRQGLWLRQ��6&'�
PD��RFFXU�DV�DQ�LVRODWHG�SKHQRPHQRQ��,�6&'��RU�DVVRFLDWHG�ZLWK�FRURQDU��DUWHU��GLVHDVH����6&'���0DQDJHPHQW�
GHSHQGV�RQ�WKH�FOLQLFDO�SUHVHQWDWLRQ�DQG�WKH�UHVXOWV�RI�FRURQDU��DQJLRJUDSK��

����R�ROR����5HYLHZHG�PHWLFXORXVO���������SDWLHQWV�FRQVHFXWLYH�FRURQDU��DQJLRJDPV�UHWURVSHFWLYHO��ZKLFK�
ZHUH�GRQH�EHWZHHQ�DXJXVW������WR�IHEUXDU�������XVLQJ�6&'�GHILQLWLRQ��DV�GHILQHG�IRU�WKH�VWXG���3DWLHQWV�PHGLFDO�
UHFRUGV�ZHUH�DQDO�VHG�WKRURXJKO��IRU�FOLQLFD�DQG�GHPRJUDSKLF�GDWD�

����O�������3DWLHQWV�RI�VSRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ�ZHUH�LGHQWLILHG�DIWHU�UHYLHZ�RI��������FRURQDU��
DQJLRJUDPV��)LIW��IRXU���������RI�VWXG��SRSXODWLRQ�ZHUH�PDOHV��0HDQ�DJH�ZDV������“������HDUV��:H�IRXQG�������
RI�SDWLHQWV�ZLWK�K�SHUWHQVLRQ�������REHVLW���������GLDEHWHV�PHOOLWXV��������G�VOLSLGHPLD��������ROG�,+'�DQG�
������VPRNLQJ�KLVWRU���1R�SDWLHQWV�ZHUH�LQ�SHULSDUWXP�SHULRG�LQ�WKH�VWXG�������������RI�WKHP�SUHVHQWHG�ZLWK�
67(0,��������RI�WKHP�ZLWK�167(0,��

&R�FO��LR���6&�'�LV�D�UDUH�FRQGLWLRQ�ZLWK�SUHYDOHQFH�UDWH�RI������,W�LV�VHHQ�FRPPRQO��LQ�PLGGOH�DQG�HOGHUO��DJH�
JURXS�PDOH�SRSXODWLRQ�ZLWK�SUHGLVSRVLQJ�IDFWRUV�IRU�&�'��6&'�SUHVHQWV�SUHGRPLQDQWO��DV��&6��7KH�GLDJQRVLV�
RI�6&�'�LV�PDGH�SULQFLSDOO��ZLWK�LQYDVLYH�FRURQDU��DQJLRJUDSK���

.H��RUGV��6SRQWDQHRXV�&RURQDU���UWHU��'LVVHFWLRQ���FXWH�&RURQDU��6�QGURPH��&RURQDU���QJLRJUDP�

+R��WR�FLWH�WKLV�DUWLFOH�

*RSLQDWK�*9��6RPDVKHNKDUD�*��&OLQLFDO�DQG��QJLRJUDSKLF�3URILOH�RI�3DWLHQWV�ZLWK�6SRQWDQHRXV�&RURQDU���UWHU��'LVVHFWLRQ��LQ�
D�7HUWLDU��&DUH�&HQWUH��-�&DUGLRYDVF�0HG�6XUJ��������������������

SURFHGXUHV�� EOXQW� FKHVW� WUDXPD� RU� HQODUJHPHQW�
RI� DRUWD� GLVVHFWLRQ�� 7KH� GLDJQRVLV� RI� 6&�'� FDQ�
EH� PDGH� DIWHU� HOLPLQDWLRQ� RI� DOO� RWKHU� VHFRQGDU��
FDXVHV�RI�FRURQDU��DUWHU��GLVVHFWLRQ���7KH�VSHFWUXP�
RI� FOLQLFDO� SUHVHQWDWLRQ� FDQ� UDQJH� IURP� FKHVW�
SDLQ� V�PSWRPV� DORQH� WR� 67�VHJPHQW�HOHYDWLRQ�
P�RFDUGLDO� LQIDUFWLRQ� �67(0,��� YHQWULFXODU�
tachycardia/�brillation,�and�sudden�death.�SCAD�
PD��LQYROYH�VLQJOH�WR�PXOWLSOH�FRURQDU��DUWHU����7KH�
SRSXODWLRQ�EDVHG�LQFLGHQFH�RI�6&�'�LV�XQNQRZQ��
:KLOH� 6&�'� DFFRXQWV� IRU� WKH� FDXVH� RI� �&6�� WKH�

,�WURG�FWLR�

6SRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ��6&�'��LV�
D�UDUH�FRQGLWLRQ�ZKLFK�FDQ�OHDG� WR�DFXWH�FRURQDU��
V�QGURPH�� 7KH� FOLQLFDO� SUHVHQWDWLRQ� LV� ZLGH��
UDQJLQJ�IURP�VLPSOH�FKHVW�SDLQ�WR�VXGGHQ�FDUGLDF�
GHDWK�������������&OLQLFDO� SUHVHQWDWLRQ�RI� WKH�GLVHDVH� LV�
YDULDEOH� LQ� SDWWHUQ� DQG� VHYHULW�� UHODWHG� WR� H[WHQW�
DQG�UDWH�RI�GLVVHFWLRQ���&RURQDU��DUWHU��GLVVHFWLRQV�
FDQ�RFFXU�VSRQWDQHRXVO��RU�DV�D�UHVXOW�RI�FRURQDU��
DQJLRJUDSK���FRURQDU��DQJLRSODVW���FDUGLDF�VXUJHU��
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UHDO� SUHYDOHQFH� RI� 6&�'� LV� VWLOO� XQNQRZQ��� 7KH�
GLDJQRVLV�RI�6&�'�LV�PDGH�SULQFLSDOO��ZLWK�LQYDVLYH�
FRURQDU�� DQJLRJUDSK��� DOWKRXJK� DGMXQFWLYH�
LPDJLQJ�PRGDOLWLHV�VXFK�DV�FRPSXWHG�WRPRJUDSK��
DQJLRJUDSK���LQWUDYDVFXODU�XOWUDVRXQG��DQG�RSWLFDO�
FRKHUHQFH�WRPRJUDSK��PD��LQFUHDVH�WKH�GLDJQRVWLF�
�LHOG���&RURQDU��DQJLRJUDSK��LV�JROG�VWDQGDUG�IRU�
6&�'�GHWHFWLRQ�HYHQ�WKRXJK�LW�XQGHUHVWLPDWHV�WKH�
SUHVHQFH� RI� VPDOO� LQWLPDO� WHDUV� DQG� QRW� LGHDO� IRU�
PXOWLSOH� SODQH�SURMHFWLRQV���5HWURVSHFWLYH�UHJLVWU��
VWXGLHV�KDYH�UHSRUWHG�6&�'�GHWHFWLRQ�LQ�������WR�
�����RI�DOO� FRURQDU��DQJLRJUDPV�SHUIRUPHG��'DWD�
IURP�6&�'�FDVH�VHULHV�WKDW�E��DQG�ODUJH�H[FOXGHG�
DWKHURVFOHURWLF� GLVVHFWLRQ� GHPRQVWUDWH� D� �RXQJHU��
IHPDOH� SUHSRQGHUDQFH� DQG� DQ� DVVRFLDWLRQ� ZLWK�
peripartum� or� postpartum� status..� The� �rst� case�
ZDV�UHSRUWHG�LQ�������ZKLFK�ZDV�EDVHG�RQ�DXWRSV��
�ndings� after� the� sudden� cardiac� death� of� a� 42�
year-old� female.� Since� the� �rst� case,� SCAD� had�
EHHQ�UHSRUWHG�PDLQO��LQ�DXWRSV��VHULHV��&XUUHQWO���
FOLQLFLDQV�KDYH�EHHQ�SD�LQJ�PRUH�DWWHQWLRQ�WR� WKH�
SUHVHQFH�RI� 6&�'�EHFDXVH� FRURQDU�� DQJLRJUDSK��
LV� PRUH� IUHTXHQWO�� SHUIRUPHG� IRU� SDWLHQWV� ZLWK�
FRURQDU�� DUWHU��GLVHDVH�� ,W� KDV� EHHQ� UHSRUWHG� WKDW�
6&�'�LV�DVVRFLDWHG�ZLWK�YDULRXV�SDWKRSK�VLRORJLFDO�
VLWXDWLRQV�� VXFK� DV� DWKHURVFOHURVLV�� SHULSDUWXP�
HSLVRGH�� FROODJHQ� GLVHDVHV�� FRFDLQH� DEXVH�� VHYHUH�
K�SHUWHQVLRQ�� RUDO� FRQWUDFHSWLYHV�� H[HUFLVH��
�bromuscular� dysplasia� or� vasospasm.� The�
FODVVLF� DQJLRJUDSKLF� DSSHDUDQFH� RI� 6&�'� LV�ZLWK�
FRQWUDVW�PHGLD� LQ� WKH� WZR� OXPHQV� VHSDUDWHG�E��D�
radiolucent� intimal� �ap,� with� persisting� contrast�
LQ�WKH�IDOVH�OXPHQ�DIWHU�WKH�UHPDLQGHU�RI�WKH�YHVVHO�
KDV�EHHQ�ZDVKHG�RXW���Q�LQWLPDO�WHDU�PD��RU�PD��
QRW�EH�SUHVHQW��DQG�WKH�GLVVHFWLRQ�PD��EH�REVFXUHG�
by� signi�cant� narrowing� of� the� true� lumen� with�
YHVVHO� LUUHJXODULW����� 'LVVHFWLRQ� RI� WKH� FRURQDU��
DUWHU��UHVXOWV�LQ�VHSDUDWLRQ�RI�WKH�GLIIHUHQW�OD�HUV�RI�
WKH�DUWHULDO�ZDOO�ZLWK�WKH�FUHDWLRQ�RI�D�IDOVH�OXPHQ��
7KH�GLVVHFWLRQ� SODQH� FDQ�EH� VLWXDWHG�EHWZHHQ� WKH�
LQWLPD� DQG� WKH�PHGLD� RU� EHWZHHQ� WKH�PHGLD� DQG�
WKH� DGYHQWLWLD��+DHPRUUKDJH� LQWR� WKH� IDOVH� OXPHQ�
IROORZHG� E�� WKURPERVLV� FDQ� FRPSUHVV� WKH� WUXH�
OXPHQ� RI� WKH� FRURQDU�� DUWHU�� UHVXOWLQJ� LQ� D� QRQ�
occlusive�or�occlusive�obstruction�of�the�blood��ow�
FDXVLQJ� P�RFDUGLDO� LVFKDHPLD�� �QJLRJUDSKLFDOO��
FRURQDU�� GLVVHFWLRQV� FDQ� EH� JUDGHG� DFFRUGLQJ�
WR� WKH�1DWLRQDO�+HDUW�� /XQJ�� DQG� %ORRG� ,QVWLWXWH�
classi�cation� system� developed� by� the� Coronary�
�QJLRSODVW��5HJLVWU���7KLV�V�VWHP�JUDGHV�FRURQDU��
GLVVHFWLRQV� EDVHG� RQ� DQJLRJUDSKLF� DSSHDUDQFH�
DV� W�SHV��� WR� )������ 6&'�PD�� RFFXU� DV� DQ� LVRODWHG�
SKHQRPHQRQ� �,�6&'�� RU� DVVRFLDWHG�ZLWK�FRURQDU��
DUWHU�� GLVHDVH� ���6&'���� 0DQDJHPHQW� RSWLRQV�
UDQJH� IURP� FRQVHUYDWLYH� PHGLFDO� WUHDWPHQW� WR�

SHUFXWDQHRXV� LQWHUYHQWLRQ�RU�D�VXUJLFDO�DSSURDFK��
GHSHQGLQJ�XSRQ�WKH�ORFDOL]DWLRQ�RI�WKH�GLVVHFWLRQ��
QXPEHU� RI� YHVVHOV� LQYROYHG�DQG� FOLQLFDO� VFHQDULR��
7KH�SURJQRVLV� YDULHV�ZLGHO�� LQ� WKH� OLWHUDWXUH�� EXW�
HDUO�� GLDJQRVLV� DQG� DSSURSULDWH� PDQDJHPHQW�
may� signi�cantly� improve� outcome.�� 7KHUH� LV� QR�
de�nite�guideline�on�how�to�manage�patients�with�
6&�'����� 5HSRUWV� KDYH� GHPRQVWUDWHG� IDYRXUDEOH�
RXWFRPHV� ZLWK� FRQVHUYDWLYH� PDQDJHPHQW� �ZLWK�
documented�angiographic�resolution),��brinolysis,�
SHUFXWDQHRXV� FRURQDU�� LQWHUYHQWLRQ� �3&,��� DQG�
FRURQDU��DUWHU��E�SDVV�JUDIWLQJ��&�%*���EXW�WKHUH�
KDYH� EHHQ� QR� FRPSDUDWLYH� VWXGLHV� RI� WUHDWPHQW�
PRGDOLWLHV��5HJDUGOHVV�RI�LQLWLDO�WUHDWPHQW�VWUDWHJ���
LQ�KRVSLWDO� DQG� HDUO�� RXWFRPHV� KDYH� LQ� JHQHUDO�
EHHQ�UHSRUWHG�WR�EH�IDYRXUDEOH���

0DWHULDOV�D�G�0HWKRGV�

,Q� WKLV�VWXG���ZH�5HWURVSHFWLYHO��UHYLHZHG��������
SDWLHQWV�FRURQDU��DQJLRJUDPV��2XW�RI�ZKLFK����FDVHV�
of�spontaneous�coronary�dissections�were�identi�ed�
DIWHU�FDUHIXO�DQJLRJUDSKLF�UHYLHZ���IWHU�UXOLQJ�RXW�
DOO�VHFRQGDU��FDXVHV�RI�FRURQDU��DUWHU��GLVVHFWLRQ��
demographic,�clinical,�echocardiographic��ndings,�
angiographic�pro�les,� treatment�modality�options�
JLYHQ�� LQ� KRVSLWDO� RXWFRPHV� RI� WKHVH� SDWLHQWV� DUH�
DQDO�VHG�DQG�VWXGLHG�

�D�L�����D�����IL�L�LR��

�� WRWDO� RI� ������� FRURQDU�� DQJLRJUDSKLHV� ZHUH�
SHUIRUPHG�� DQG� WKH� FKDUDFWHULVWLFV� RI� LQGLYLGXDO�
FRURQDU�� OHVLRQV� ZHUH� SURVSHFWLYHO�� UHSRUWHG� LQ�
D� GHGLFDWHG�� UHODWLRQDO� GDWDEDVH� E�� LQVWLWXWLRQ�
cardiologists.� This� database� speci�cally� included�
WKH� WHUP� �6&'�� DPRQJ� WKH� GLDJQRVWLF� YDULDEOHV��
+RZHYHU��WR�DYRLG�PLVVLQJ�DQ��SDWLHQW�ZLWK�6&'��
DQ�DGGLWLRQDO�UHWURVSHFWLYH�VHDUFK�ZDV�SHUIRUPHG��
UHWULHYLQJ� IURP� WKH� GDWDEDVH� RI� DOO� WKH� UHSRUWV�
WKDW� LQFOXGHG� WKH� GHVFULSWLRQ� RI� �GLVVHFWLRQ�� RU�
“�lling� defects.”� After� a� careful� initial� screening,�
�� H[SHULHQFHG� LQWHUYHQWLRQDO� FDUGLRORJLVWV� MRLQWO��
UHYLHZHG�DOO� FRUUHVSRQGLQJ�FRURQDU��DQJLRJUDPV��
9HVVHOV� ZLWK� D� SULRU� FRURQDU�� LQWHUYHQWLRQ� DQG�
WKRVH� ZLWK� LDWURJHQLF� FRURQDU�� GLVVHFWLRQV� ZHUH�
H[FOXGHG�� ,Q� DGGLWLRQ�� SDWLHQWV� ZLWK� D� SULRU�
P�RFDUGLDO� LQIDUFWLRQ� �ZLWK� RU� ZLWKRXW� SUHYLRXV�
WKURPERO�VLV�� SUHVHQWLQJ� OLQHDU� LQWUDFRURQDU��
�lling�defects,�compatible�with�residual� thrombus�
DW� WKH� FXOSULW� YHVVHO�� ZHUH� DOVR� H[FOXGHG�� 6&'�
was� de�ned� as� a� longitudinal� radiolucent� linear�
image� (intimal� �ap)� detected� by� angiography� in�
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at�least�2�orthogonal�projections�and�con�rmed�by�
�� H[SHULHQFHG� REVHUYHUV��� 7KH� GLDJQRVLV� RI� 6&'�
was� con�rmed� in� 57� consecutive� patients� that�
FRQVWLWXWH� WKH� VWXG�� SRSXODWLRQ�� 'HPRJUDSKLF��
DVVRFLDWLRQV�� FOLQLFDO� SUHVHQWDWLRQ�� FRURQDU��
GLVWULEXWLRQ�� WUHDWPHQW� PRGDOLW��� DQG� LQ�KRVSLWDO�
RXWFRPHV� ZHUH� UHWURVSHFWLYHO�� FROOHFWHG� WKURXJK�
PHGLFDO�UHFRUG�DQG�DQJLRJUDSKLF�UHYLHZ��&RURQDU��
DQJLRJUDSK��ZDV�SHUIRUPHG�XVLQJ�D���)U�-XGNLQV�
W�SH�FDWKHWHU�YLD�WKH�IHPRUDO�RU�UDGLDO�DSSURDFK����
GHGLFDWHG�GDWDEDVH�ZDV�GHVLJQHG�IRU�WKH�SXUSRVHV�
RI�WKH�VWXG���6HULDO�HOHFWURFDUGLRJUDPV�DQG�FDUGLDF�
PDUNHUV� ZHUH� REWDLQHG� LQ� DOO� SDWLHQWV�� ,Q� WKH�
,�6&'� JURXS�� D� GHWDLOHG� FOLQLFDO� VFUHHQLQJ� ZDV�
V�VWHPDWLFDOO��SHUIRUPHG�DQG�VDPH�ZDV�FROOHFWHG��
Speci�cally,�these�patients�underwent�a�full�blood�
DQDO�VLV�� LQFOXGLQJ�� EORRG� FRXQW�� FRDJXODWLRQ�
pro�le,� biochemistry,� acute� phase� reactants�
�XOWUDVHQVLWLYH� &�UHDFWLYH� SURWHLQ�� HU�WKURF�WH�
sedimentation�rate),� lipid�pro�le,�thyroid�function�
WHVWV�� �Q� HFKRFDUGLRJUDP�� H[HUFLVH� WHVW� �ZKHUH�
LQGLFDWHG��� DQG� EORRG� DQDO�VHV� ZHUH� REWDLQHG��
Myocardial�infarction�and�TIMI��ow�were�de�ned�
DQG�XVHG�DV�SHU�VWDQGDUG�JXLGHOLQHV�LQ� WKH�VWXG���
7KLV� SURVSHFWLYH� SURWRFRO�� LQFOXGLQJ� WKH� LQLWLDO�
FRQVHUYDWLYH�PDQDJHPHQW�VWUDWHJ���ZDV�DSSURYHG�
E�� WKH� ,QVWLWXWLRQDO� (WKLFV� &RPPLWWHH�� ,QIRUPHG�
FRQVHQW�ZDV�REWDLQHG�IURP�DOO�SDWLHQWV�

&R�R�D���D��LR��DS��

�&RURQDU��DQJLRJUDSKLF�VWXGLHV�ZHUH�SHUIRUPHG�E��
D�IHPRUDO�RU�UDGLDO�DSSURDFK�DQG�PXOWLSOH�DQJXODWHG�
DQJLRJUDSKLF�SURMHFWLRQV�ZHUH�REWDLQHG��6&'�ZHUH�
classi�ed�according�to�the�National,�Heart,�Lung,�and�
Blood� Institute� (NHLBI)� classi�cation� developed�
E�� WKH� &RURQDU�� �QJLRSODVW�� 5HJLVWU������������ DQG�
WR� WKH� SUHVHQFH� RU� DEVHQFH� RI� FRQFRPLWDQW� &�'��
7KLV�V�VWHP�JUDGHV�FRURQDU��GLVVHFWLRQV�EDVHG�RQ�
DQJLRJUDSKLF�DSSHDUDQFH�DV� W�SHV���WR�)��7�SH���
GLVVHFWLRQV� UHSUHVHQW� UDGLROXFHQW�DUHDV�ZLWKLQ� WKH�
FRURQDU�� OXPHQ� GXULQJ� FRQWUDVW� LQMHFWLRQ�� ZLWK�
PLQLPDO� RU� QR� SHUVLVWHQFH� RI� FRQWUDVW� DIWHU� WKH�
G�H� KDV� FOHDUHG�� 7�SH� %� GLVVHFWLRQV� DUH� SDUDOOHO�
WUDFWV�RU�GRXEOH�OXPHQ�VHSDUDWHG�E��D�UDGLROXFHQW�
DUHD�GXULQJ�FRQWUDVW�LQMHFWLRQ��ZLWK�PLQLPDO�RU�QR�
SHUVLVWHQFH�DIWHU�G�H�FOHDUDQFH��7�SH�&�GLVVHFWLRQV�
DSSHDU� DQJLRJUDSKLFDOO�� DV� FRQWUDVW� RXWVLGH� WKH�
FRURQDU�� OXPHQ�� ZLWK� SHUVLVWHQFH� RI� FRQWUDVW� LQ�
WKH� DUHD� DIWHU� FOHDUDQFH� RI�G�H� IURP� WKH� FRURQDU��
OXPHQ��7�SH�'�GLVVHFWLRQV�UHSUHVHQW�VSLUDO�OXPLQDO�
�lling� defects,� frequently� with� extensive� contrast�
VWDLQLQJ� RI� WKH� YHVVHO�� 7�SH� (� GLVVHFWLRQV� DSSHDU�
as�new,�persistent��lling�defects.�Type�F�dissection�

UHSUHVHQW� WKRVH� WKDW� OHDG� WR� WRWDO� RFFOXVLRQ�RI� WKH�
coronary� artery,without� distal� anterograde� �ow.�
Associated�CAD�was�de�ned�as�at�least�1�coronary�
OHVLRQ� �GLIIHUHQW� IURP� WKH� 6&'� OHVLRQ�� ZLWK� D�
GLDPHWHU� VWHQRVLV� ���� RQ� YLVXDO� DVVHVVPHQW�� 7KH�
Thrombolysis�In�Myocardial�Infarction�(TIMI)��ow�
grade� classi�cation� was� also� used� to� characterize�
6&'�OHVLRQV����5HIHUHQFH�VHJPHQW��SHUFHQW�GLDPHWHU�
VWHQRVLV��DQG�OHVLRQV�ZHUH�QRWHG�

��D�L��LFDO�D�DO��L�

6WDWLVWLFDO� DQDO�VLV� ZDV� SHUIRUPHG� ZLWK� 6366�
YHUVLRQ�������5HVXOWV�DUH�H[SUHVVHG�DV�PHDQ“�6'�IRU�
DSSUR[LPDWHO��QRUPDOO��GLVWULEXWHG�YDULDEOHV�DQG�
PHGLDQ��LQWHUTXDUWLOH�PHGLDQ��IRU�VNHZHG�YDULDEOHV��
4XDOLWDWLYH�GDWD�DUH�SUHVHQWHG�DV�QXPEHUV������

5HV�OWV

��PR��DS�LF�&�D�DF���L��LF�

)LIW��VHYHQ� FRQVHFXWLYH�SDWLHQWV�ZLWK� 6&�'�ZHUH�
identi�ed,� of� whom� 54(94.7%)� were� male� and�
�������� ZHUH� IHPDOHV�� 0HDQ� DJH� ZDV� ����“�����
�HDUV�

2XU�6WXG��VKRZHG�K�SHUWHQVLRQ����������REHVLW��
�������� GLDEHWHV� PHOOLWXV� ��������� K�SHUOLSLGHPLD�
���������ROG�,+'���������DQG�VPRNLQJ����������1R�
SDWLHQWV� LQ� SHULSDUWXP�SHULRG�ZHUH� IRXQG� LQ� WKLV�
VWXG���

&OL�LFDO��������D�LR��D������LR��DS�LF��L���LE��LR�

67(0,�ZDV�WKH�SUHVHQWLQJ�GLDJQRVLV�LQ��������QRQ�
67(0,� LQ�����XQVWDEOH� DQJLQD� LQ����DQG�3�'� LQ�
������)RXUW��QLQHSDWLHQWV�������UHSRUWHG�FKHVW�SDLQ�
GXULQJ�SUHVHQWDWLRQ����������SDWLHQWV�KDG�SUHVHQWHG�
ZLWK� YHQWULFXODU� WDFK�FDUGLD� UHTXLULQJ� HPHUJHQW�
de�brillation.���������SDWLHQWV�HDFK�SUHVHQWHG�ZLWK�
&+%�� //� &ODXGLFDWLRQ�� �������� SDWLHQW� HDFK� KDG�
EUHDWKOHVVQHVV� DQG� SHGDO� HGHPD� DVVRFLDWHG� ZLWK�
FKHVW�SDLQ��2I�WKH�YHQWULFXODU�DUUK�WKPLF�HSLVRGHV��
ERWK�ZHUH�LQ�WKH�VHWWLQJ�RI�67(0,������������SDWLHQWV�
had�preserved�ejection�fraction�(EF≥50%),22(38.5%)�
KDG�PLOG�/9�G�VIXQFWLRQ��()��������DQG����������
KDG�PRGHUDWH�/9�G�VIXQFWLRQ�()���������7KH�OHIW�
DQWHULRU� GHVFHQGLQJ� �/�'�� DUWHU�� ZDV� WKH� PRVW�
FRPPRQO�� LQYROYHG� YHVVHO� ���������� IROORZHG�
E�� 5&�� ���������� DQG� /&;� ��������� 0XOWLYHVVHO�
FRURQDU��GLVVHFWLRQ�DW�SUHVHQWDWLRQ�ZDV�HYLGHQW�LQ�
�� SDWLHQWV� �������� �� SDWLHQWV� ������� GHPRQVWUDWHG�

*RSLQDWK�*9��6RPDVKHNKDUD�*���&OLQLFDO�DQG��QJLRJUDSKLF�3URILOH�RI�3DWLHQWV�ZLWK�6SRQWDQHRXV�&RURQDU��
�UWHU��'LVVHFWLRQ��LQ�D�7HUWLDU��&DUH�&HQWUH
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��YHVVHO� DQG� QRQH� GHPRQVWUDWHG� ��YHVVHO�
GLVVHFWLRQ��1R� /0&�� GLVVHFWLRQV� ZHUH� IRXQG�� ,Q�
���������� LQYROYHG�SUR[LPDO� VHJPHQWV� RI� YHVVHOV��
���������� LQYROYHG� PLG� VHJPHQWV�� ����������
LQYROYHG� SUR[LPDO� DQG� PLG� VHJPHQWV� ERWK� DQG�
�������� LQYROYHG� PLG� DQG� GLVWDO� VHJPHQWV�� ,Q�
11(19.3%)� patients� found� to� have� insigni�cant�
&�'�� ���������� KDG� 69'�� ���������� KDG� '9'�
DQG����������KDG�79'������������SDWLHQWV�VKRZHG�
LVRODWHG� VSRQWDQHRXV� FRURQDU�� GLVVHFWLRQ�,�6&'��
ZKHUH�DV�����������KDG�DVVRFLDWHG�FRURQDU��DUWHU��
GLVHDVH�ZLWK�6&'���6&'�������������SDWLHQWV�&�*�
ZHUH� LQ� 1+/%,�1DWLRQDO� +HDUW�� /XQJ� DQG� %ORRG�
LQVWLWXWH��JURXS���%�&�DQG�����������ZHUH�LQ�JURXS�
D-E-F.17(29.8%)� had� showed� TIMI� 0–1� �ow� and�
40(70.2%)�had�showed�TIMI�2–3��ow.�(Table�1)

��L�LDO��D�D��P�������D�����D����D�O��2��FRP��

7DEOH����'HPRJUDSKLF�FKDUDFWHULVWLFV��Q ����

3HUFH�WDJH

�JH���UV� 0HDQ�����“���� ��

6H[�Q���

0DOHV ��� ����

)HPDOHV ��� ����

'LDEHWHV�PHOOLWXV�Q���� ��� ����

+�SHUWHQVLRQ�Q���� ��� ����

6PRNLQJ�Q���� ��� ����

2EHVLW��Q��� ��� ����

'�VOLSLGHPLDQ���� ��� ����

2OG�,+'�Q���� ��� ����

3UHVHQWDWLRQ�Q����

&KHVWSDLQ ��� ����

�97�YHQW�WDFK�FDUGLD� ��� ����

�//�&ODXGLFDWLRQ�SDLQ ���� ����

�&+% ���� ����

�&KHVW�SDLQ�'2( ��� ����

&KHVWSDLQ�S�HGHPD ��� ����

'LDJQRVLV�Q�����

67(0, ��� ����

�:0, ��� ����

�,:0, ��� ����

�167(0, ��� ����

�8� ��� ����

�(IIRUW�DQJLQD ��� ����

�3�' ��� ����

()�E��(&+2�Q����

�≥50 ��� ����

������ ��� ����

������ ��� ����

��� ��� ��

���������� SDWLHQWV� ZHUH� DGYLVHG� RSWLPDO� PHGLFDO�
WKHUDS�������������ZHUH�DGYLVHG�WR�XQGHUJR�37&���

��������ZHUH�DGYLVHG�WR�XQGHUJR�&�%*�DQG���������

SDWLHQW�ZDV�DGYLVHG��7DEOH���

03,� IROORZHG� E�� 37&��� �OO� ��� SDWLHQWV� ZHUH�

GLVFKDUJHG��7KHUH�ZHUH�QR�LQ�KRVSLWDO�PRUWDOLW��

7DEOH�����QJLRJUDSKLF�FKDUDFWHULVWLFV��Q ����

�1�PEHUV �3HUFH�WDJH

7HUULWRU��Q���

�/0&� �� ��

�/�'� ��� �����

�/&; ��� �����

�5&� ��� ����

�/�'���5&���0XOWL�YHVVHO� ��� ����

6HJPHQWV�LQYROYHG�Q���

�3UR[LPDO ��� �����

�0LG ��� �����

�'LVWDO ��� ����

3UR[�PLG ��� ������

0LG�GLVWDO ��� ����

�6LGH�EUDQFKHV ��� ����

�&�*�,PSUHVVLRQ

�,QVLJQLILFDQW ��� �����

�69' ��� �����

�'9' ��� �����

�79' ��� �����

��VVRFLDWHG�OHVLRQV

� �,�6&' ��� �����

���6&' ��� �����

�1+/%,�&ODVVLILFDWLRQ

���%�& ��� �����

�'�(�) ��� �����

�7,0,�IORZ

���DQG�� ��� �����

���DQG��� ��� �����

��GYLFH�JLYHQ

�207 ��� �����

�37&� ��� ������

�&�%* ��� ����

�03,�IROORZHG�E��37&� ��� ����

(DUO��RXWFRPH

�,Q�KRVSLWDO�PRUWDOLW� ��� ��

�'LVFKDUJHG�IURP�KRVSLWDO ��� ������

�LVF�VVLR�

7KH� LQFLGHQFH� RI� 6&�'� LQ� DQJLRJUDSKLF� VHULHV�

YDULHV�ZLGHO�� IURP�������XS� WR� ����� IRU� SDWLHQWV�

ZKR� DUH� UHIHUUHG� IRU� FRURQDU�� DQJLRJUDSK����������

9DQ]HWWR� HW� DO�� UHSRUWHG� WKDW� WKH� SUHYDOHQFH� RI�

6&�'�ZDV��������� ,Q� RXU�VWXG�� WKH�SUHYDOHQFH�RI�

6&�'� LV� ������ DPRQJ� UHIHUHG� IRU� DQJLRJUDSK��

LQ� RXU� FHQWUH�� ,Q� PDQ�� SUHYLRXV� VWXGLHV�� 6&�'�

ZDV� WKRXJKW� WR� EH� D� YHU�� UDUH� FDXVH� RI� FRURQDU��
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DUWHU��GLVHDVH��PDLQO��RFFXUULQJ�LQ��RXQJ�IHPDOHV�
ZLWKRXW�FODVVLFDO�FRURQDU��ULVN� IDFWRUV���7KH�PHDQ�
DJH� DW� SUHVHQWDWLRQ� LV� ������ �HDUV� �UDQJH� ������
�HDUV������������� 0RUH� WKDQ� ���� RI� 6&�'� FDVHV� DUH�
ZRPHQ�� �QG� LQ� DSSUR[LPDWHO�� ���� LW� RFFXUV�
GXULQJ�WKH�SHULSDUWXP�SHULRG����������PRQJ�ZRPHQ��
WKH� LQFLGHQFH� RI� 6&�'�ZDV� KLJKHVW� LQ� EHORZ� WKH�
age� of� 40� years� and� decreased� signi�cantly� with�
DGYDQFLQJ� DJH��� 7KH� PDMRULW�� RI� SDWLHQWV� ZLWK�
6&�'� GLDJQRVHG� LQ� YLYR� DUH� �RXQJ� DGXOWV�� ZLWK�
D�PHDQ�DJH�RI�����HDUV�IRU�PDOHV�DQG�����HDUV�IRU�
IHPDOHV������ :RPHQ� DUH� FRPPRQO�� PRUH� DIIHFWHG�
WKDQ�PHQ������'H�0DLR�HW�DO� LQ� WKHLU�VWXG�� IRXQG�D�
PHDQ�DJH�RI�����UV�LQ�PDOHV�DQG�����HDUV�LQ�IHPDOHV����
&HOLN�HW�DO���SURSRVHG�LQ�KLV�VWXG��WKDW�VSRQWDQHRXV�
FRURQDU�� DUWHU��GLVVHFWLRQ� LV� QRW� D�GLVHDVH� MXVW� RI�
PLGGOH�DJHG�ZRPHQ�EXW�FDQ�DOVR�EH�IRXQG�LQ�ROGHU�
SDWLHQWV�ZLWK� ULVN�IDFWRUV�IRU�DWKHURVFOHURVLV��7KH��
GHVFULEHG� D� VHULHV� RI� �� SDWLHQWV�ZLWK� VSRQWDQHRXV�
FRURQDU�� DUWHU�� GLVVHFWLRQ�� 7KH� PHDQ� DJH� LQ� WKLV�
JURXS�ZDV������ �HDUV��DQG���SDWLHQWV�ZHUH�PDOHV��
�OO� WKHVH� SDWLHQWV� KDG� PXOWLSOH� ULVN� IDFWRUV� IRU�
DWKHURVFOHURVLV�� ,Q�RXU�VWXG���0HDQ�DJH�ZDV�����“�
������HDUV�ZLWK�PLQLPXP�DJH�����UV��DQG�PD[LPXP�
age� 74� yrs� and� with� signi�cant� sex� differences�
�0DOHV� �������� ,Q� PXOWLSOH� SUHYRXV� VWXGLHV�� 2QH�
WKLUG� RI� DOO� 6&�'� FDVHV� LQ� ZRPHQ� RFFXU� LQ� WKH�
SHULSDUWXP�SHULRG��RI�ZKLFK�RQH�WKLUG�RFFXU�LQ�ODWH�
SUHJQDQF��DQG�WZR�WKLUGV�LQ�WKH�HDUO��SRVWSDUWXP�
SHULRG��������� The� peak� incidence� is�within� the� �rst�
��ZHHNV� DIWHU� GHOLYHU���7KH� HDUOLHVW� UHSRUWHG� FDVH�
SUHVHQWHG�DW���ZHHNV� RI� FRQFHSWLRQ�DQG� WKH� ODWHVW�
��PRQWKV�SRVWSDUWXP��2QO������RI�WKH�SDWLHQWV�LQ�
WKLV� JURXS� KDYH� NQRZQ� ULVN� IDFWRUV� IRU� FRURQDU��
DUWHU��GLVHDVH������3DWLHQWV�ZLWK�DGYDQFLQJ�DJH�DQG�
PXOWLSDULW�� KDYH� DQ� LQFUHDVHG� ULVN� IRU� 6&�'������
7KH�OHIW�DQWHULRU�GHVFHQGLQJ�DUWHU��ZDV�LQYROYHG�LQ�
����RI�FDVHV��WKH�OHIW�PDLQ�LQ������DQG�PXOWLYHVVHO�
GLVVHFWLRQ� RFFXUUHG� LQ� ������� ,Q� RXU� VWXG��� RQO��
��������RI�SDWLHQWV�ZHUH�IHPDOHV�DQG�QRQH�RI�WKHP�
ZHUH�LQ�WKH�SHULSDUWXP�SHULRG��

0DU�VLD�� 6�� 7ZHHW� HW� DO� LQ� WKHLU� VWXG�� VKRZHG�
D� ORZ� SURSRUWLRQ� RI� K�SHUWHQVLRQ� DQG� GLDEHWHV�
mellitus� without� signi�cant� sex� differences� but�
VWDWLVWLFDOO�� KLJKHU� UDWHV� RI� K�SHUOLSLGHPLD� DQG�
WREDFFR� XVH� LQ� PHQ�� 7KH�� GRFXPHQWHG� ���� RI�
+71�����RI�'0������G�VOLSLGHPLD������RI�SDWLHQWV�
ZLWK�VPRNLQJ�KLVWRU��DQG�����FRQWUDFHSWLYH�XVH���
7VX�RVKL�1LVKLJXFKL�HW�DO�VKRZHG�G�VOLSLGHPLD�LQ�
�������VPRNLQJ�LQ�������+71�LQ������'0�LQ�����
DQG�REHVLW��LQ�����LQ�WKHLU�VWXG����,Q�RXU�VWXG���ZH�
GRFXPHQWHG�K�SHUWHQVLRQ�LQ��������REHVLW��LQ������
DQG�GLDEHWHV�PHOOLWXV� LQ��������K�SHUOLSLGHPLD� LQ�
������� ROG� ,+'� LQ� ������ DQG� VPRNLQJ� LQ� �������
1RQH�RI�RXU�SDWLHQW�ZHUH�RQ�RUDO�FRQWUDFHSWLYHV��

,Q� D� VWXG�� E�� *HRUJH� /�� +LJJLQV� HW� DO���� DOO�
SDWLHQWV�SUHVHQWHG�VKRUWO��DIWHU�H[SHULHQFLQJ�FKHVW�
SDLQ��ZKLFK�ZDV� GHVFULEHG�XQLIRUPO��ZLWK� FODVVLF�
ischemic� modi�ers� suggestive� of� acute� coronary�
V�QGURPH�� �VVRFLDWHG� V�PSWRPV� DQG� VLJQV� ZHUH�
UHSRUWHG�LQ����FDVHV�DQG�PRVW�IUHTXHQWO��LQFOXGHG�
G�VSQHD� ����� RI� SDWLHQWV�� DQG� GLDSKRUHVLV� �����
RI�SDWLHQWV���6HYHQ�ZRPHQ�������KDG�H[SHULHQFHG�
SUHYLRXV�VHOI�OLPLWHG�FKHVW�SDLQ��0DU�VLD��6�7ZHHW�
HW�DO�� LQ� WKHLU�VWXG��VKRZHG�6HYHQW��QLQH�SDWLHQWV�
������ UHSRUWHG� FKHVW� SDLQ� GXULQJ� SUHVHQWDWLRQ��
and� 12� (14%)� experienced� ventricular� �brillation�
RU� YHQWULFXODU� WDFK�FDUGLD� UHTXLULQJ� HPHUJHQW�
de�brillation.� Of� the� ventricular� arrhythmic�
HSLVRGHV����ZHUH�LQ�WKH�VHWWLQJ�RI�67(0,�DQG���ZLWK�
QRQ�67(0,��&KHVW�SDLQ�ZDV�WKH�OHDGLQJ�V�PSWRPV�
RI�SDWLHQWV�LQ�RXU�VWXG��������������RI�SDWLHQWV�HDFK�
SUHVHQWHG�ZLWK� &+%�� YHQWULFXODU� WDFK�FDUGLD� DQG�
ORZHU�OLPE�FODXGLFDWLRQ�������KDYH�SUHVHQWHG�ZLWK�
FKHVWSDLQ� ZLWK� EUHDWKOHVVQHVV� DQG� DQRWKHU� �����
FKHVWSDLQ� ZLWK� SHULSKHUDO� HGHPD�� %RWK� 97� FDVHV�
ZHUH�DVVRFLDWHG�ZLWK�67(0,��

7VX�RVKL�1LVKLJXFKLHW�DO��LQ�WKHLU�VWXG��VKRZHG�
WKDW� ���� RI� WKHLU� SDWLHQWV� RI� 6&�'� ZHUH� IRXQG�
LQ� 67(0,��0DU�VLD�� 6�� 7ZHHW� HW� DO�� LQ� WKHLU� VWXG��
VKRZHG� 67(0,� ZDV� WKH� SUHVHQWLQJ� GLDJQRVLV� LQ�
����� QRQ�67(0,� LQ� ����� DQG� XQVWDEOH� DQJLQD� LQ�
����)HUQDQGR��OIRQVR�HW�DO��VKRZHG�WKDW�����WKHLU�
VWXG��VKRZHG�67(0,�DV�WKH�SUHVHQWLQJ�GLDJQRVLV��
QRQ�67(0,�LQ������DQG�XQVWDEOH�DQJLQD�LQ�����,Q�
RXU�VWXG���67(0,�ZDV�WKH�SUHVHQWLQJ�GLDJQRVLV�LQ�
�������QRQ�67(0,� LQ� ���� DQG� XQVWDEOH� DQJLQD� LQ�
���DQG�3�'�LQ������

0DU�VLD�� 6�� 7ZHHW� HW� DO�� LQ� WKHLU� VWXG�� VKRZHG�
()�RI���“����LQ�WRWDO����SDWLHQWV�DQG�LQ�D�VWXG��E��
)HUQDQGR��OIRQVR�HW�DO�� LQ�WKHLU� VWXG��VKRZHG�()�
RI� ��“���� LQ� WKHLU� WRWDO����SDWLHQWV�� ,Q�RXU�VWXG���
����������SDWLHQWV� KDG�SUHVHUYHG�HMHFWLRQ� IUDFWLRQ�
(≥50%),22(38.5%)� had� mild� LV� dysfunction� and�
���������KDG�PRGHUDWH�/9�G�VIXQFWLRQ�

�7VX�RVKL�1LVKLJXFKL�HW�DO��LQ�WKHLU�VWXG��IRXQG�
/�'� LQYROYHPHQW� LQ� ����5&�� LQYROYHPHQW� LQ�
���� RI� SDWLHQWV�� 0DU�VLD�� 6�� 7ZHHW� HW� DO�� LQ� WKHLU�
VWXG�� VKRZHG� /0&�� LQYROYHPHQW� LQ� ���� /�'�
LQYROYHPHQW� LQ� ����� 5&�� LQYROYHPHQW� LQ� �����
/&;�����PXOWLYHVVHO�LQ�����RI�SDWLHQWV��)HUQDQGR�
�OIRQVR� HW� DO�� LQ� WKHLU� VWXG�� VKRZHG� /0&��
LQYROYHPHQW�LQ�����/�'�LQYROYHPHQW�LQ������5&��
LQYROYHPHQW�LQ������/&;�LQ������

,Q� D� VWXG�� E�� 9HUPD� 3.� HW� DO���� 7KH� SDWWHUQ�
RI� DUWHULDO� LQYROYHPHQW� LV� VLPLODU� WR� WKDW� RI�
DWKHURVFOHURWLF�GLVHDVH��ZLWK�����RI�FDVHV�DIIHFWLQJ�
WKH� /�'�� ���� DIIHFWLQJ� 5&�� DQG� ��� DIIHFWLQJ�
the� the� left� circum�ex� artery.� Less� than� 10%� of�

*RSLQDWK�*9��6RPDVKHNKDUD�*���&OLQLFDO�DQG��QJLRJUDSKLF�3URILOH�RI�3DWLHQWV�ZLWK�6SRQWDQHRXV�&RURQDU��
�UWHU��'LVVHFWLRQ��LQ�D�7HUWLDU��&DUH�&HQWUH
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FDVHV� UHSRUW� PXOWLYHVVHO� GLVVHFWLRQ� DQG�RU� OHIW�
PDLQ� FRURQDU�� DUWHU�� LQYROYHPHQW�� ,Q� D� VWXG��E��
-RUJHQVHQ�0%�HW�DO����DPRQJ�SDWLHQWV�WKH�GLVVHFWLRQ�
RFFXUV�LQ�����RI�FDVHV�LQ�WKH�/�'������LQ�WKH�ULJKW�
coronary�artery�(RCA),�4%�in�the�circum�ex�artery�
�&[��DQG�LQ�OHVV�WKDQ����LQ�WKH�OHIW�PDLQ�FRURQDU��
DUWHU�� �/0&���� ,Q� RXU� VWXG��� WKH� OHIW� DQWHULRU�
GHVFHQGLQJ��/�'��DUWHU��ZDV�WKH�PRVW�FRPPRQO��
LQYROYHG� YHVVHO� ���������� IROORZHG� E�� 5&��
���������� DQG� /&;� ���������0XOWLYHVVHO� FRURQDU��
GLVVHFWLRQ�DW�SUHVHQWDWLRQ�ZDV�HYLGHQW�LQ���SDWLHQWV�
����������SDWLHQWV�������GHPRQVWUDWHG���YHVVHO�DQG�
QRQH�GHPRQVWUDWHG���YHVVHO�GLVVHFWLRQ��1R�/0&��
GLVVHFWLRQV�ZHUH�IRXQG��

)HUQDQGR� �OIRQVR� HW� DO�� VKRZHG� LQYROYHPHQW�
RI�SUR[LPDO�VHJPHQW�LQ������PLG�VHJPHQW�LQ������
GLVWDO�VHJPHQW�LQ�����GLIIXVH�LQ�����DQG�ELIXUFDWLRQ�
LQ� ���� LQ� WKHLU� VWXG��� ,Q� RXU� VWXG��� ����������
LQYROYHG� SUR[LPDO� VHJPHQWV�� ���������� LQYROYHG�
PLG� VHJPHQWV�� ���������� LQYROYHG� SUR[LPDO� DQG�
PLG� VHJPHQWV� ERWK� DQG� �������� LQYROYHG� PLG�
DQG�GLVWDO�VHJPHQWV��,Q�RXU�VWXG��ZH�DOVR�VKRZHG�
11(19.3%)� patients� found� to� have� insigni�cant�
&�'������������KDG�69'������������KDG�'9'�DQG�
���������KDG�79'��

)HUQDQGR��OIRQVR� HW� DO�� LQ� WKHLU� VWXG�� VKRZHG�
����RI� WKHLU� WRWDO�FDVHV�ZHUH� LVRODWHG�6&'�,�6&'��
DQG� ���� DV� 6&'� DVVRFLDWHG�ZLWK� FRURQDU�� DUWHU��
GLVHDVH���6&'��7KH�� DOVR� VKRZHG� 1+/%,� FODVV�
A-B-C�in�49%,�class�D-E-F�in�31%�and�unclassi�ed�
LQ� ����� ,Q� RXU� VWXG��� ���������� SDWLHQWV� VKRZHG�
LVRODWHG� VSRQWDQHRXV� FRURQDU�� GLVVHFWLRQ� �,�6&'��
ZKHUH� DV� ����������KDG� 6&'�DVVRFLDWHG� FRURQDU��
DUWHU��GLVHDVH����6&'��DQG�����������LQ�WR�1+/%,�
�1DWLRQDO�+HDUW�� /XQJ�DQG�%ORRG� LQVWLWXWH�� JURXS�
��%�&�DQG�����������LQ�WR�JURXS�'�(�)��)HUQDQGR�
�OIRQVR�HW�DO��VKRZHG�����RI�WKHLU�SDWLHQWV�LQ�7,0,�
0–1��ow�group�and�78%� in�TIMI�2–3��ow�group.�
2QH� PRUH� VWXG�� E�� 7VX�RVKL� 1LVKLJXFKLHW� DO��
VKRZHG�����RI�SDWLHQWV�ZLWK�7,0,�����)/2:�DQG�
61%�with� TIMI� 2–3� �ow.� In� our� study,� 17(29.8%)�
had� TIMI� 0–1� �ow� and� 40(70.2%)� had� TIMI� 2–3�
�ow.�

7KH�SURJQRVLV� RI�SDWLHQWV�ZLWK� 6&�'� GHSHQGV�
RQ�WKH�FOLQLFDO�SUHVHQWDWLRQ�DQG�H[WHQW�RI�GLVVHFWLRQ��
7KRVH�ZLWK�PXOWLYHVVHO� LQYROYHPHQW� RU� OHIW� PDLQ�
GLVVHFWLRQ� XVXDOO�� FDUU�� D� EDG� SURJQRVLV� DQG�
SUHVHQW�ZLWK�H[WHQVLYH�LQIDUFWLRQ�RU�VXGGHQ�GHDWK��
2Q� WKH� RWKHU� KDQG�� WKRVH� SUHVHQWLQJ� ZLWK� IRFDO�
GLVVHFWLRQV� ORFDOL]HG� WR� �� YHVVHO� KDYH� JHQHUDOO�� D�
IDYRXUDEOH�SURJQRVLV��

,Q� JHQHUDO�� SDWLHQWV� ZLWK� 6&�'� ZKR� VXUYLYH�
WKHLU� LQLWLDO� HYHQW� DUH� UHSRUWHG� WR� KDYH� JRRG�
SURJQRVLV���� 7KH� RSWLPDO� WUHDWPHQW� IRU� 6&�'�

UHPDLQV� XQGHWHUPLQHG�� +RZHYHU�� LW� LV� QRWDEOH�
WKDW� DOO� SDWLHQWV�ZKR�ZHUH� WUHDWHG�ZLWK� DQ� LQLWLDO�
FRQVHUYDWLYH� VWUDWHJ�� H[SHULHQFHG� D� EHQLJQ� LQ�
KRVSLWDO�FRXUVH��7KHVH�GDWD�VXSSRUW�D�FRQVHUYDWLYH�
VWUDWHJ�� LQ� RWKHUZLVH� VWDEOH�SDWLHQWV�ZLWK� QRUPDO�
�ow� in� the� affected� coronary� artery.� A� challenge�
PD�� EH� WKDW� VRPH� FRQWLQXH� WR� H[SHULHQFH� FKHVW�
SDLQ� LQ� WKH� DEVHQFH� RI� LVFKHPLD��SHUKDSV� UHODWLQJ�
WR� SHUWXUEDWLRQ� LQ� WKH� YHVVHO� ZDOO� RU� DOWHUDWLRQ�
LQ� YDVFXODU� WRQH�� 'XH� FRQVLGHUDWLRQ� VKRXOG� EH�
JLYHQ� WR� WKLV� SRVVLELOLW�� EHIRUH� UHYDVFXODUL]DWLRQ�
LV�SXUVXHG�RQ�V�PSWRPDWLF�JURXQGV�DORQH��,Q�WKLV�
UHJDUG�� 3&,�ZDV� DVVRFLDWHG�ZLWK�HOHYDWHG�UDWHV�RI�
WHFKQLFDO� IDLOXUH� UHODWLQJ� WR� SDVVDJH� RI� FRURQDU��
ZLUH� LQWR� WKH� IDOVH� OXPHQ� RI� WKH� GLVVHFWHG� YHVVHO�
or� loss� of� coronary� �ow� through� propagation�
RI� GLVVHFWLRQ� DQG� GLVSODFHPHQW� RI� LQWUDPXUDO�
KHPDWRPD� E�� VWHQW� SODFHPHQW�� 7KLV� XQGHUVFRUHV�
WKH�GLIIHUHQW�PHFKDQLVP�RI�FRURQDU��REVWUXFWLRQ�LQ�
6&�'�FRPSDUHG�ZLWK�DWKHURWKURPERWLF�RFFOXVLRQ��
,W�DOVR�KLJKOLJKWV�D�PDMRU�FKDOOHQJH�LQ�PDQDJHPHQW��
SDUWLFXODUO��LQ�VLWXDWLRQV�RI�RQ�JRLQJ�LVFKHPLD�DQG�
LQIDUFWLRQ� ZKHQ� WLPH� WR� UHVWRUDWLRQ� RI� FRURQDU��
�ow� is� critical� in� limiting� myocardial� injury.��������
,W�FRXOG�EH�DUJXHG�WKDW�WKH�PLQLPXP�LQWHUYHQWLRQ�
necessary� to� restore� coronary� �ow� is�undertaken.�
%HFDXVH� FRPSOLFDWLRQV� IURP� 6&�'� LQWHUYHQWLRQ�
ZHUH� IUHTXHQWO��UHODWHG�WR�WKH�SODFHPHQW�RI� VWHQWV�
�ZLWK� UHVXOWLQJ� SURSDJDWLRQ� RI� KHPDWRPD��� WKH�
ULVN�RI�VWHQW�SODFHPHQW�VKRXOG�EH�ZHLJKHG�DJDLQVW�
WKH� H[SHFWDWLRQ� RI� D� IDYRXUDEOH� FOLQLFDO� RXWFRPH�
DQG� RI� UHVROXWLRQ� RI� GLVVHFWLRQ� ZLWK� FRQVHUYDWLYH�
PDQDJHPHQW� LQ� VXLWDEOH� SDWLHQWV�� 7KLUG�� GXH�
FRQVLGHUDWLRQ�VKRXOG�EH�JLYHQ�WR�WKH�SHULSURFHGXUDO�
XVH� RI� DGMXQFWLYH� LPDJLQJ� WHFKQRORJLHV� VXFK� DV�
LQWUDYDVFXODU� XOWUDVRXQG� DQG� RSWLFDO� FRKHUHQFH�
WRPRJUDSK�� ERWK� WR� GHWHUPLQH� H[WHQW� RI� YHVVHO�
ZDOO�GLVUXSWLRQ��ZKLFK�PD��EH�XQGHU�DSSUHFLDWHG�
DW�DQJLRJUDSK���DQG�WR�SURYLGH�UHDO�WLPH�JXLGDQFH�
RI� LQWHUYHQWLRQDO� VWUDWHJ��� ,W� LV� QRWHZRUWK�� WKDW�
SDWLHQWV� ZKR� XQGHUZHQW� &�%*� DV� DQ� LQLWLDO�
VWUDWHJ�� IDUHG� ZHOO� LQ� WKH� VKRUW� WHUP� GHVSLWH� OHIW�
PDLQ� LQYROYHPHQW� LQ� �����+RZHYHU�� LW� VKRXOG�EH�
HPSKDVL]HG�WKDW�WKH�KLJK�UDWH�RI� ODWH�E�SDVV�JUDIW�
RFFOXVLRQ� GHPRQVWUDWHG� LQ� WKLV� VWXG�� VXJJHVWV�
WKDW� E�SDVV� VXUJHU�� PD�� QRW� SURYLGH� ORQJ�WHUP�
SURWHFWLRQ� DJDLQVW� WKH� HIIHFWV� RI� UHFXUUHQW� QDWLYH�
FRURQDU��DUWHU��GLVVHFWLRQ��������

,Q� WKH� VWXG�� E��0DU�VLD�� 6�� 7ZHHW� HW� DO�� ������
RI� SDWLHQWV� ZHUH� PDQDJHG� FRQVHUYDWLYHO��� ������
XQGHUZHQW�3&,�������ZHUH�XQGHUZHQW�&�%*�DQG�
WKHUH�ZDV���������LQ�KRVSLWDO�PRUWDOLW����FFRUGLQJ�
WR�.DPLQHQLHW�DO����PHQ�KDYH�KLJKHU�VXUYLYDO�UDWHV�
WKDQ� ZRPHQ� ����� YV�� ����� DQG� DPRQJ� ZRPHQ��
WKRVH� SUHVHQWLQJ� LQ� WKH� SHULSDUWXP� SHULRG� VHHP�
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WR� KDYH� D� EHWWHU� RXWFRPH� �PRUWDOLW�� RI� ���� YV��
������SUREDEO��GXH� WR� WKH� IDFW� WKDW� QRQ�SUHJQDQW�
ZRPHQ� DUH� ROGHU� DQG� KDYH� PRUH� ULVN� IDFWRUV���
,Q� D� VWXG�� E�� =DPSLHUL� HW� DO� VKRZHG� ,Q�KRVSLWDO�
PRUWDOLW��RI�6&�'�LV� UHODWLYHO�� ORZ��ZLWK� D�PHDQ�
UDWH�RI�DURXQG�����3DWLHQWV�ZKR�VXUYLYH�WKH�DFXWH�
SKDVH�KDYH�D�JRRG�ORQJ�WHUP�SURJQRVLV��ZLWK�D�YHU��
ORZ� UHFXUUHQFH� UDWH� RI� 6&�'� RU� DFXWH� FRURQDU��
V�QGURPH�� DQG� D� ���� �� �HDU� VXUYLYDO� UDWH������� ,Q�
RXU�VWXG�������������ZHUH�DGYLVHG�RSWLPDO�PHGLFDO�
WKHUDS��� ���������� ZHUH� DGYLVHG� WR� XQGHUJR�
37&��� �������� ZHUH� DGYLVHG� WR� XQGHUJR� &�%*�
DQG���������SDWLHQW�ZDV�DGYLVHG�03,� IROORZHG�E��
37&����OO����SDWLHQWV�ZHUH�GLVFKDUJHG��7KHUH�ZHUH�
QR�LQ�KRVSLWDO�PRUWDOLW��

&R�FO�VLR�

6&�'� LV� D� UDUH� FRQGLWLRQ�ZLWK� SUHYDOHQFH� UDWH� RI�
������,W�LV�VHHQ�FRPPRQO��LQ�PLGGOH�DQG�HOGHUO��DJH�
JURXS�PDOH�SRSXODWLRQ�ZLWK� SUHGLVSRVLQJ� IDFWRUV�
IRU� &�'�� 6&'� SUHVHQWV� SUHGRPLQDQWO�� DV� �&6��
7KH� GLDJQRVLV� RI� 6&�'� LV�PDGH� SULQFLSDOO��ZLWK�
LQYDVLYH� FRURQDU�� DQJLRJUDSK��� (DUO�� UHFRJQLWLRQ�
RI� 6&�'� DQG� DVVHVVPHQW� RI� LWV� VHYHULW�� E�� &�*�
KHOSV� LQ� VHOHFWLRQ� RI� WUHDWPHQW� PRGDOLW��� (DUO��
FRQVHUYDWLYH� PDQDJHPHQW� DQG� UHYDVFXODULVDWLRQ�
ZKHUH� LW� LV� LQGLFDWHG� FDUULHV� EHWWHU� LQ�� KRVSLWDO�
RXWFRPH�� 3UHVHQFH� RI� DVVRFLDWHG� &�'� GRHV� QRW�
DSSHDU� WR� EHDU� FOLQLFDO� RU� SURJQRVWLF� LPSOLFDWLRQV�
�DOWKRXJK� WKH� VPDOO� VL]H� RI� WKH� VXEJURXSV� VKRXOG�
EH� DFNQRZOHGJHG��� 2QH� VKRXOG� EH� DZDUH� RI� WKLV�
GLDJQRVLV� GXULQJ� WKH� HYDOXDWLRQ� RI� SDWLHQWV� ZLWK�
FODVVLF�ULVN�IDFWRUV�IRU�FRURQDU��DUWHU��GLVHDVH��

5HIHUH�FHV

��� +DNDQ� *XQHV�� =HNHUL�D� .XFXNGXUPD]�� (PUDK�
6HNHU��5HFHS�.XUW��,,�VPDLO�6DON��+HNLP�.DUDS,QDU��
6SRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ�GLDJQRVHG�
E�� PXOWLVOLFH� FRPSXWHG� WRPRJUDSK��� 3RVWHS�
.DUGLRO�,QWHU��������������������������

��� 0DU�VLD� 6�� 7ZHHW�� 0'�� 6KDURQQH� 1�� +D�HV��
0'�� 6ULGHYL� 5�� 3LWWD�� 0%%6�� 5REHUW� '�� 6LPDUL��
0'��PLU/HUPDQ�� 0'�� 5�DQ� -�� /HQQRQ�� 06��
%HUQDUG� -�� *HUVK�� 0%�� &K%�� '3KLO�� 6KHUH]DGH�
.KDPEDWWD��'2��3DWULFLD�-�0��%HVW��0'��&KDUDQMLW�
6�� 5LKDO�� 0'�� 0%��� 5DMLY� *XODWL�� 0'�� 3K'Q��
&OLQLFDO� )HDWXUHV�� 0DQDJHPHQW�� DQG� 3URJQRVLV�
RI� 6SRQWDQHRXV� &RURQDU�� �UWHU�� 'LVVHFWLRQ�
&LUFXODWLRQ������������������

��� 7VX�RVKL� 1LVKLJXFKL�� �WVXVKL� 7DQDND�� <XLFKL�
2]DNL�� �NLUD� 7DUX�D�� 6KRWD� )XNXGD�� +DUX�XNL�
7DJXFKL��7HWVX�D�,ZDJXUR��6DWRVKL�8HQR��<DVXVKL�
2NXPRWR� DQG� 7DNDVKL� �NDVDND�� 3UHYDOHQFH� RI�

VSRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ�LQ�SDWLHQWV�
ZLWK� DFXWH� FRURQDU�� V�QGURPH� (XURSHDQ� +HDUW�
-RXUQDO�� �FXWH� &DUGLRYDVFXODU� &DUH�� 6HSWHPEHU�
���������������

��� '�� &DUPL�� *�� 7RXDWL�� 0�� %DUU��� (�� 'DGH]��
6SRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� YDOXH�
RI� EHDWLQJ� KHDUW� P�RFDUGLDO� UHYDVFXODUL]DWLRQ��
,QWHUDFWLYH�&DUGLRYDVFXODU�DQG�7KRUDFLF�6XUJHU����
���������������

��� )HUQDQGR� �OIRQVR�� 0DQXHO� 3DXOR�� 9HUD� /HQQLH��
-DLPH� 'XWDU��� (VWKHU� %HUQDUGR�� 3LODU� -LPpQH]�
4XHYHGR�� 1LHYHV� *RQ]DOR�� -DYLHU� (VFDQHG��
Camino� Ban˜uelos,� Marı´a� J.� Pérez-Vizcayno,�
Rosana�Herna´ndez,�Carlos�Macaya.�Spontaneous�
&RURQDU�� �UWHU�� 'LVVHFWLRQ�/RQJ�7HUP� )ROORZ�
8S� RI� D� /DUJH� 6HULHV� RI� 3DWLHQWV� 3URVSHFWLYHO��
0DQDJHG� :LWK� D� �&RQVHUYDWLYH�� 7KHUDSHXWLF�
6WUDWHJ��� -�&&�� &DULRYDVFXODU� LQWHUYHQWLR
QV�������������������

��� 6tOYLDPDUWDROLYHLUD�� �OH[DQGUD� JRQoDOYHV�� 3DXOD�
GLDV�� 0DULD� M�OLDPDFLHO�� 6SRQWDQHRXV� &RURQDU��
�UWHU��'LVVHFWLRQ��D�'LDJQRVLV�WR�FRQVLGHU�LQ��FXWH�
&RURQDU�� 6�QGURPHV�� 5HY� 3RUW� &DUGLRO� ������ ���
�������������

��� -L�+XQ� -DQJ��'DH�+�HRN�.LP��'RQJ�+�XN�<DQJ��
6HRQJ,O� :RR�� -XQ� .ZDQ�� .HXP� 6RR� 3DUN�� DQG�
6XQJ�+HH� 6KLQ�� 6SRQWDQHRXV� FRURQDU��GLVVHFWLRQ�
E�� LQWUDYDVFXODU� XOWUDVRXQG� LQ� D� SDWLHQW� ZLWK�
P�RFDUGLDO� LQIDUFWLRQ�� .RUHDQ� MRXUQDO� RI� LQWHUQDO�
PHGLFLQH����������������

��� 9ULQWV�&-��6SRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ�
+HDUW�����������������

��� �OHVVDQGUR� )RQWDQHOOL�� =RUDQ� 2OLYDUL�� /XLJL�
/D� 9HFFKLD�� &ULVWLQD� %DVVR�� /HRSROGR� 3DJOLDQL��
�QWRQLR� 0DU]RFFKL�� 3LHUR� =RQ]LQ�� &RUUDGR�
9DVVDQHOOL�� )UDQFHVFR� 'L� 3HGH�� 6SRQWDQHRXV�
GLVHHFWLRQV�RI�FRURQDU��DUWHU��DQG�DFXWH�FRURQDU��
V�QGURPH�� UDWLRQDOH� DQG� GHVLJQ� RI� 'LVFRYHU��� D�
PXOWLFHQWUH�SURVSHFWLYH�UHJLVWU��ZLWK�D�FDVH�FRQWURO�
JURXS�� -RXUQDO� RI� FDUGLRYDVFXODU� PHGLFLQH�������
���������

���� +XEHU�06��0RRQH�� -)��0DGLVRQ� -��0RRQH��05��
8VH� RI� D� PRUSKRORJLF� FODVVLILFDWLRQ� WR� SUHGLFW�
FOLQLFDO� RXWFRPH� DIWHU� GLVVHFWLRQ� IURP� FRURQDU��
DQJLRSODVW����P�-�&DUGLRO����������������

���� 7,0,�6WXG��*URXS��7KH�WKURPERO�VLV�LQ�P�RFDUGLDO�
LQIDUFWLRQ� �7,0,�� WULDO�3KDVH� ,� ILQGLQJV�� 1� (QJO� -�
0HG�����������������

���� 3DVDORGRV� 3LWD� -�� 9D]TXH]� *RQ]DOH]� 1�� 3HUH]�
�OYDUH]� /�� HW� DO�� 6SRQWDQHRXV� FRURQDU�� DUWHU��
GLVVHFWLRQ��&DWKHW�&DUGLRYDVF�'LDJQ���������������

���� -RUJHQVHQ�0%���KDURQLDQ�9��0DQVXNKDQL�3��HW�DO��
6SRQWDQHRXV�FRURQDU��GLVVHFWLRQ��D�FOXVWHU�RI�FDVHV�
ZLWK�WKLV�UDUH�ILQGLQJ���P�+HDUW�-���������������
���

���� =DPSLHUL� 3���JJLR� 6��5RQFRQ�/�� HW� DO��)ROORZ�XS�
DIWHU� VSRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� D�
UHSRUW�RI�ILYH�FDVHV��+HDUW����������������

*RSLQDWK�*9��6RPDVKHNKDUD�*���&OLQLFDO�DQG��QJLRJUDSKLF�3URILOH�RI�3DWLHQWV�ZLWK�6SRQWDQHRXV�&RURQDU��
�UWHU��'LVVHFWLRQ��LQ�D�7HUWLDU��&DUH�&HQWUH
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���� +HULQJ�'��3LSHU�&��+RKPDQQ�&��HW�DO��3URVSHFWLYH�
VWXG��RI�WKH�LQFLGHQFH��SDWKRJHQHVLV�DQG�WKHUDS��RI�
VSRQWDQHRXV��E��FRURQDU��DQJLRJUDSK��GLDJQRVHG�
FRURQDU��DUWHU��GLVVHFWLRQ��=�.DUGLRO�������������
���

���� &HOLN� 6.�� 6DJFDQ� ��� �OWLQWLJ� ��� HW� DO�� 3ULPDU��
VSRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQV� LQ�
DWKHURVFOHURWLF� SDWLHQWV�� 5HSRUW� RI� QLQH� FDVHV�
ZLWK� UHYLHZ� RI� WKH� SHUWLQHQW� OLWHUDWXUH�� (XU� -�
&DUGLRWKRUDF�6XUJ����������������

���� 9DQ]HWWR� *�� %HUJHU�&R]� (�� %DURQH�5RFKHWWH� *��
HW� DO�� 3UHYDOHQFH�� WKHUDSHXWLF� PDQDJHPHQW� DQG�
PHGLXP�WHUP�SURJQRVLV�RI�VSRQWDQHRXV�FRURQDU��
DUWHU��GLVVHFWLRQ��UHVXOWV�IURP�D�GDWDEDVH�RI��������
SDWLHQWV��(XU�-�&DUGLRWKRUDF�6XUJ����������������

���� 0RUWHQVHQ� .+�� 7KXHVHQ� /�� .ULVWHQVHQ� ,%�� HW�
DO�� 6SRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� D�
:HVWHUQ�'HQPDUN�+HDUW�5HJLVWU��6WXG���&DWKHWHU�
&DUGLRYDVF,QWHUY����������������

���� 'H�0DLR�6-��&OLQLFDO�FRXUVH�DQG�ORQJ�WHUP�SURJQRVLV�
RI� VSRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� �P� -�
&DUGLRO���������������

���� 7KRPSVRQ� (��� )HUUDULV� 6��*UHVV�7�� HW� DO��*HQGHU�
GLIIHUHQFHV� DQG� SUHGLFWRUV� RI� PRUWDOLW�� LQ�
VSRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ��D� UHYLHZ�
RI�UHSRUWHG�FDVHV��-�,QYDVLYH�&DUGLRO���������������

���� 0RUWHQVHQ� .+�� 7KXHVHQ� /�� .ULVWHQVHQ� ,%�� HW�
DO�� 6SRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� D�
:HVWHUQ�'HQPDUN�+HDUW�5HJLVWU��6WXG���&DWKHWHU�
&DUGLRYDVF�,QWHUY����������������

���� .KDQ�18��0LOOHU�0-��%DEE�-'��HW�DO��6SRQWDQHRXV�
FRURQDU�� DUWHU�� GLVVHFWLRQ�� �FXWH� &DUG� &DUH�
��������������

���� .RXO� �.�� +ROODQGHU� *�� 0RVNRYLWV� 1�� HW� DO��
&RURQDU�� DUWHU�� GLVVHFWLRQ� GXULQJ� SUHJQDQF��
DQG� WKH�SRVWSDUWXP�SHULRG�� WZR�FDVH�UHSRUWV�DQG�
UHYLHZ� RI� OLWHUDWXUH�� &DWKHWHU� &DUGLRYDVF,QWHUY�
��������������

���� *HUVK� %-�� 6WRQH� *:�� :KLWH� +'�� +ROPHV� '5�
-U�� 3KDUPDFRORJLFDO� IDFLOLWDWLRQ� RI� SULPDU��
SHUFXWDQHRXV� FRURQDU�� LQWHUYHQWLRQ� IRU� DFXWH�
P�RFDUGLDO�LQIDUFWLRQ��LV�WKH�VORSH�RI�WKH�FXUYH�WKH�
VKDSH�RI�WKH�IXWXUH"�-�0���������������������

���� 0DHKDUD� ��� 0LQW]� *6�� &DVWDJQD� 07�� HW�
DO�� ,QWUDYDVFXODU� XOWUDVRXQG� DVVHVVPHQW� RI�
VSRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQ�� �P-�
&DUGLRO����������������

���� &KRL� -:�� 'DYLGVRQ� &-�� 6SRQWDQHRXV� PXOWLYHVVHO�
FRURQDU�� DUWHU�� GLVVHFWLRQ� LQ� D� ORQJ�GLVWDQFH�
UXQQHU� VXFFHVVIXOO�� WUHDWHG�ZLWK� RUDO� DQWLSODWHOHW�
WKHUDS���-�,QYDVLYH�&DUGLRO������������������

���� 6DUPLHQWR�/HLWH� 5�� 0DFKDGR� 35�� *DUFLD� 6/��
6SRQWDQHRXV�FRURQDU��DUWHU��GLVVHFWLRQ��VHQW�LW�RU�
ZDLW�IRU�KHDOLQJ"�+HDUW������������������

���� 9HUPD� 3.�� 6DQGKX� 06�� 0LWWDO� %5�� HW� DO�� /DUJH�
VSRQWDQHRXV� FRURQDU�� DUWHU�� GLVVHFWLRQV� D� VWXG��
RI� WKUHH� FDVHV�� OLWHUDWXUH� UHYLHZ�� DQG� SRVVLEOH�
WKHUDSHXWLF�VWUDWHJLHV���QJLRORJ�����������������

���� 6KURII�*��5DMDQL�5��6SRQWDQHRXV�&RURQDU���UWHU��
'LVVHFWLRQ�� �Q� 8QFRPPRQ� 3UREOHP� ZLWK� D�
&RPPRQ� 3UHVHQWDWLRQ�� ,QGLDQ+HDUW� -� ������ ����
��������

���� %RQQHW�-���XPDLOOH��0��7KRPDV�'��*URVJRJHDW�<��
%URXVWHW�-��%ULFDXG�+��6SRQWDQHRXV�FRURQDU��DUWHU��
GLVVHFWLRQ�FDVH�UHSRUW�DQG�HYLGHQFH�IRU�D�GHIHFW�LQ�
FROODJHQ�PHWDEROLVP��(XU+HDUW-��������������

���� .DPLQHQL� 5�� 6DGKX� ��� �OSHUW� -6�� 6SRQWDQHRXV�
FRURQDU�� DUWHU�� GLVVHFWLRQ�� UHSRUW� RI� WZR� FDVHV�
DQG�D�����HDU�UHYLHZ�RI�WKH�OLWHUDWXUH��&DUGLRO�5HY�
���������������

���� -RUJHQVHQ� 0%�� �KDURQLDQ� 9�� 0DQVXNKDQL� 3��
0DKUHU� 35�� 6SRQWDQHRXV� FRURQDU�� GLVVHFWLRQ�� D�
FOXVWHU�RI�FDVHV�ZLWK�WKLV�UDUH�ILQGLQJ���P�+HDUW�-�
���������������������

���� &HOLN�6.��6DJFDQ�����OWLQWLJ����<XNVHO�0���NLQ�0��
.XOWXUVD��+��3ULPDU��VSRQWDQHRXV�FRURQDU��DUWHU��
GLVVHFWLRQV� LQ� DWKHURVFOHURWLF� SDWLHQWV�� 5HSRUW� RI�
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