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3HULRSHUDWLYH�0DQDJHPHQW�RI�3DWLHQWV��LWK�1RQ�&DUGLDF�7�PRUV�
(�WHQGLQJ�WR�WKH�&DUGLDF�&KDPEHUV�DQG��UHDW�9HVVHOV

6DPEK�QDWK�'DV

�EVWUDFW

�DFN��R��G��6RPH�WXPRUV�DULVH�VXUURXQGLQJ�WKH�KHDUW��DRUWD�DQG�YHQDFDYD��0DOLJQDQW�
WXPRUV�KDYH�GLVWDQW�ORFDWLRQ�ZLWK�PHWDVWDVLV�RU�HQFURDFKPHQW� WR�,9&��DRUWD�DQG�KHDUW��
6XUJLFDO� UHPRYDO� UHTXLUHV� FDUGLR�YDVFXODU�WKRUDFLF� VXUJHU�� DQG� DQHVWKHVLD� IDFLOLWLHV�
WR� RYHUFRPH� WKH� GHYDVWDWLQJ� FRPSOLFDWLRQV�� +HQFH� WKH� SHULRSHUDWLYH� DQDHVWKHWLF�
PDQDJHPHQW�DQG�RXWFRPH�RI�WKH�QRQ�FDUGLDF�WXPRUV�ZLWK�FDUGLRYDVFXODU�LQYROYHPHQW�
DUH�VWXGLHG�

0�W�RG�� 3DWLHQWV� RSHUDWHG� LQ� &796� 25� IRU� QRQ�FDUGLDF� WXPRUV� ZLWK� H[WHQVLRQ� WR�
KHDUW�DQG�PDMRU�YHVVHOV�ZHUH�VWXGLHG��,W�ZDV�D�UHWURVSHFWLYH�FRKRUW�VWXG���7KH�DQHVWKHWLF�
PDQDJHPHQW�� WHFKQLTXHV�� VSHFLDO� FDUGLDF� VXSSRUWV�� FRPSOLFDWLRQV� DQG� RXWFRPHV�
ZHUH� DQDO�VHG� IURP� WKH� PHGLFDO� UHFRUGV� RYHU� ����UV�� ,QWUDRSHUDWLYH� WUDQVHVRSKDJHDO�
HFKRFDUGLRJUDSK���7((��PRQLWRULQJ�ZDV�XVHG�WR�JXLGH�WKH�PDQDJHPHQW��7KH�GDWD�ZDV�
SUHVHQWHG�LQ�PHDQ�“�6'�DQG�SHUFHQWDJHV�

����OW��6L[WHHQ�SDWLHQWV�RI� �����“� ������U� DJH��ZHLJKW� �����“� ����NJ�ZHUH� HYDOXDWHG���
)RXU� SDWLHQWV� UHTXLUHG� &3%�� GHHS� K�SRWKHUPLF� FLUFXODWRU�� DUUHVW� �'+&����� SDWLHQW��
RQH�OXQJ�YHQWLODWLRQ���SDWLHQW��FDUGLDF�FKDPEHU�WKURPEXV�IRUPDWLRQ����DRUWD�,9&�69&�
FDURWLG�DUWHU��HQFDVHPHQW�ZHUH�IRXQG�LQ�����'XUDWLRQ�RI�VXUJHU��ZDV������“�����KUV��%ORRG�
ORVV�ZDV�IURP���������PO��7ZR�SDWLHQWV�KDG�ROLJXULD��ZKR�UHFRYHUHG�LQ���GD�V��(OHYHQ�
SDWLHQWV� KDG�PDOLJQDQF��� 2QH� SDWLHQW� UHTXLUHG� ORZHU� ERG�� '+&��� 3DUD�SDUHVLV�ZDV�
REVHUYHG�LQ���SDWLHQW�DIWHU���KUV�RI�VXUJHU��DQG�UHFRYHUHG�LQ��GD�V��)LYH�SDWLHQWV�ZHUH�
H[WXEDWHG�LQ�WKH�25��)RXU�SDWLHQWV�UHTXLUHG� LQRWURSLF�VXSSRUW��2QH�SDWLHQW�GLHG�RQ��WK�
GD��IURP�02'6�

�R�FO���R���7KH�SHULRSHUDWLYH�PDQDJHPHQW�RI�QRQ�FDUGLDF�WXPRUV�ZLWK�FDUGLRYDVFXODU�
H[WHQVLRQ�LV�XQLTXH�DQG�FKDOOHQJLQJ��7KH�IDFLOLWLHV�RI�FDUGLRYDVFXODU�WHDP�ZLWK�&3%��RQH�

�R��WR�FLWH�WKLV�DUWLFOH�

6DPEKXQDWK�'DV��3HULRSHUDWLYH�0DQDJHPHQW�RI�3DWLHQWV�ZLWK�1RQ�&DUGLDF�7XPRUV�([WHQGLQJ� WR�WKH�&DUGLDF�&KDPEHUV�DQG�
*UHDW�9HVVHOV��-�&DUGLRYDVF�0HG�6XUJ��������������������

��WKRU�V� �IILOLDWLRQ�� 3URIHVVRU�� 'HSDUWPHQW� RI� &DUGLDF�
�QDHVWKHVLD�DQG�&ULWLFDO�&DUH���OO�,QGLD�,QVWLWXWH�RI�0HGLFDO�
6FLHQFHV��1HZ�'HOKL���������,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 6DPEK�QDWK� 'DV�� 3URIHVVRU��
'HSDUWPHQW� RI� &DUGLDF� �QDHVWKHVLD� DQG� &ULWLFDO� &DUH�� �OO�
,QGLD�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��1HZ�'HOKL���������,QGLD�

(�PDLO��VDPEKXQDWKGV���#JPDLO�FRP

5HFHLYHG�RQ�������������

�FFHSWHG�RQ������������

OXQJ�YHQWLODWLRQ��'+&���UDSLG�WUDQVIXVLRQ�
DQG�7((�ZHUH�XVHIXO�IRU�D�SHUIHFW�RXWFRPH�

.H��RUGV�� 3HULRSHUDWLYH�� &DUGLDF�
�QDHVWKHVLD�� QRQ�FDUGLDF� WXPRUV��
&DUGLRSXOPRQDU�� %�SDVV�� RQH� OXQJ�
YHQWLODWLRQ�� 'HHS� K�SRWKHUPLF�
FLUFXODWRU�� DUUHVW�� 7UDQVHVRSKDJHDO�
(FKRFDUGLRJUDSK��
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6RPH�WXPRUV�DULVH�VXUURXQGLQJ�WKH�KHDUW��DRUWD�DQG�YHQDFDYD�����,W�FDQ�EH�EHQLJQ�RU�PDOLJQDQW��
0DOLJQDQW�WXPRUV�PD��KDYH�GLVWDQW�PHWDVWDVLV�RU�
HQFURDFKPHQW�WR�,9&��DRUWD�DQG�KHDUW�FKDPEHUV���
�7KH�JUHDW�YHVVHOV�OLNH�DRUWD��YHQD�FDYD�DQG�FDUGLDF�
FKDPEHUV� ZHUH� FRPSUHVVHG� RU� QRUPDO� IXQFWLRQV�
JRW� MHRSDUGLVHG�� 7KLV� OHDGV� WR� FRPSURPLVHG�
KHPRG�QDPLF� IXQFWLRQV� RI� KHDUW� DQG� WKH� JUHDW�
YHVVHOV��7KH�VXUJLFDO�UHPRYDO�RI�WKH�WXPRU�RU�PDVV�
DOVR�QHHGHG� IRU� FRUUHFWLRQ�DQG�SUHYHQWLRQ�RI� WKH�
GLVHDVH�

6XUJLFDO� UHPRYDO� UHTXLUHV� FDUGLR�YDVFXODU�
WKRUDFLF� VXUJHU�� �&796�� DQG� FDUGLDF� DQDHVWKHVLD�
IDFLOLWLHV� WR� RYHUFRPH� WKH� RFFDVLRQDO� GHYDVWDWLQJ�
FRPSOLFDWLRQV��+HQFH�WKH�SHULRSHUDWLYH�DQDHVWKHWLF�
PDQDJHPHQW� DQG� RXWFRPH� RI� WKH� QRQ�FDUGLDF�
WXPRUV� ZLWK� FDUGLRYDVFXODU� LQYROYHPHQW� DUH�
VWXGLHG�KHUH�

0(7�2'6

3DWLHQWV�RSHUDWHG�LQ�&796�RSHUDWLRQ�URRP��25��
IRU� QRQ�FDUGLDF� WXPRUV� ZLWK� H[WHQVLRQ� WR� KHDUW�
DQG�PDMRU�YHVVHOV�OLNH�LQIHULRU�DQG�VXSHULRU�YHQD�
FDYD��69&��,9&��DQG�DRUWD���R��ZHUH�LQFOXGHG��,W�
ZDV�D�UHWURVSHFWLYH�FRKRUW�VWXG����OO�WKH�PHGLFDO�
UHFRUGV�RI�WKHVH�SDWLHQWV�ZHUH�H[DPLQHG�IURP�WKH�
GDWD�EDQN�

,QYROYHPHQWV� RI��R�� 69&�DQG� ,9&� IURP�RWKHU�
FDXVHV� DQG� DQ�� SDWLHQW� RSHUDWHG� LQ� HPHUJHQF���
XQVWDEOH�YLWDOV�DQG�QHXURQDO�LQMXU��ZHUH�H[FOXGHG�
IURP� VWXG��� 7KH� SHULRG� RI� VWXG�� ZDV� ���� �HDUV��
IURP�-XQH������WR�'HFHPEHU������

7KH� REMHFWLYHV� RI� WKH� VWXG�� ZHUH� DQDHVWKHWLF�
PDQDJHPHQW�WHFKQLTXHV��VSHFLDO�FDUGLDF�VXSSRUWV��
FRPSOLFDWLRQV�DQG�RXWFRPHV�ZHUH�DQDO�VHG�IURP�
WKH� PHGLFDO� UHFRUGV�� 3UHRSHUDWLYH� &7� DQG� 05,�
UHSRUWV�ZHUH�DVVHVVHG�IRU�WKH�GHJUHH�RI�H[WHQVLRQ�
RI�WKH�WXPRU��,QWUDRSHUDWLYH�7((�PRQLWRULQJ�ZDV�

XVHG�WR�JXLGH�WKH�PDQDJHPHQW��

6WDWLVWLFDO� DQDO�VLV�� 7KH� GDWD� ZDV� HQWHUHG� LQ�
D� 0LFURVRIW� H[FHO� VKHHW� DQG� DQDO�VHG� E�� 6366�
��� VRIWZDUH� SURJUDP�� 7KH� GDWD� ZDV� SUHVHQWHG�
LQ�PHDQ� “� 6'� DQG� SHUFHQWDJHV� ����� &DWHJRULFDO�
SDUDPHWHUV� DQDO�VHG� E�� &KL�VTXDUH� WHVW� DQG�
FRQWLQXRXV� SDUDPHWHUV� DQDO�VHG� E�� 6WXGHQW�V�
W�WHVW�� �� S�YDOXH� RI� ������ ZDV� FRQVLGHUHG�
VLJQLILFDQW�

5(68/7

6L[WHHQ� ����� SDWLHQWV� ZHUH� GHWHFWHG� IURP� WKH�
UHFRUGV��7KH�GHPRJUDSKLF�GHWDLOV�ZHUH�PHQWLRQHG�
LQ�WDEOH���

7DEOH����'HPRJUDSKLF�GHWDLO�RI�WKH�SDWLHQWV

�JH���HDU� �����“������

:HLJKW��.J� �����“�����

*HQGHU��0�)� ����

0DOLJQDQW�WXPRU ��������

&3%�UHTXLUHG �������

'HHS�K�SRWKHUPLF�
FLUFXODWRU��DUUHVW��'+&��

��SDWLHQW

2QH�OXQJ�YHQWLODWLRQ ��SDWLHQW

&DUGLDF�FKDPEHU�WKURPEXV�
IRUPDWLRQ

�������

�RUWD�,9&�69&�FDURWLG��
DUWHU��HQFDVHPHQW

��������

'XUDWLRQ�RI�VXUJHU���KRXUV� �����“�����

%ORRG�ORVV��P/� �����������

�OO� WKH� SDWLHQWV� ZHUH� DGPLQLVWHUHG� EDODQFHG�
JHQHUDO� DQDHVWKHVLD� ZLWK� WUDFKHDO� LQWXEDWLRQ��
,QWUDRSHUDWLYH� 7((� ZDV� XVHG� LQ� DOO� FDVHV�� 7KH�
VXUJLFDO�GHWDLOV�ZHUH�PHQWLRQHG�LQ�WDEOH���

'LDJQRVLV 6�UJHU� '�UDWLRQ %OHHGLQJ

3HULFDUGLDO�7XPRU� 7XPRU�([FLVLRQ� ��+UV�� ���

5W��.LGQH��7XPRU� 3DUWLDO�1HSKUHFWRP�� ��+UV�� ���

3RVW�8QGHVFHQGHG�7HVW��*HUP�&HOO�7XPRU��
0HWDVWDVW�WR��EGRPHQ��3DUD��RUWLF�1RUGV���
�EXWLQJ�WR�,9&�

7XPRU�5HVHFWLRQ�
��+UV��������DP�WR�

������3P��
���

�DEO���R�W���

7DEOH����'LDJQRVLV�DQG�VXUJLFDO�GHWDLOV
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7KH� VXUJLFDO� DSSURDFK� ZDV� IURP� GLIIHUHQW�
VLWHV�� ,W� ZDV� E�� ODSDURWRP��� PLGOLQH� VWHUQRWRP���
WKRUDFRWRP�� DQG� IURP� QHFN� LQFLVLRQ�� 7KH�
SHULRSHUDWLYH� FRXUVH� DQG� FRPSOLFDWLRQV� ZHUH�
PHQWLRQHG�LQ�WDEOH���

7DEOH����&RPSOLFDWLRQV�GXULQJ�SHULRSHUDWLYH�SHULRG

2OLJXULD��ZKR�UHFRYHUHG�LQ���GD�V ����������

5HTXLUHG�ORZHU�ERG��'+&�� ��SDWLHQW

3DUD�SDUHVLV ��SDWLHQW

6HYHUH�K�SRWHQVLRQ ����������

5HTXLUHG�LQRWURSLF�VXSSRUW �������

'HDWK� ���������

(OHYHQ� ������ SDWLHQWV� KDG� PDOLJQDQW� WXPRUV�
DQG� �� ������ SDWLHQWV� KDG� EHQLJQ� SDWKRORJ��� 2XW�
RI� ZKLFK� FDUGLDF� FKDPEHU� WKURPEXV� IRUPDWLRQ�
ZDV�GHWHFWHG�LQ���SDWLHQWV���������RUWD��,9&��69&�
DQG� FDURWLG� � DUWHU�� HQFDVHPHQW� ZDV� REVHUYHG� LQ�
���SDWLHQWV��������9HU��FORVH�SUR[LPLW��LQ���������
SDWLHQWV��)LJ�������DQG�����7ZR�SDWLHQWV�KDG�ROLJXULD��

ZKR�UHFRYHUHG�LQ���GD�V��3DUD�SDUHVLV�ZDV�REVHUYHG�
LQ���SDWLHQW�DIWHU����KUV�RI�VXUJHU��DQG�UHFRYHUHG�LQ�
��GD�V��)LYH� ������SDWLHQWV�ZHUH�H[WXEDWHG� LQ�25�
ZLWK� UHJLRQDO� QHUYH� EORFN� DQDOJHVLD�� )RXU� ������
SDWLHQWV� UHTXLUHG� LQRWURSLF� VXSSRUW�� 0XOWLPRGDO�
DQDOJHVLD�ZDV�DGRSWHG�LQ�DOO�SDWLHQWV��2QH�SDWLHQW�
GLHG� RQ� �WK� SRVWRSHUDWLYH� GD�� IURP� PXOWL�RUJDQ�
G�VIXQFWLRQ�V�QGURPH��02'6��

0DOLJQLDQW�5HQDO�7XPRU���6HFRQGDU��LQ�
�EGRPHQ�DQG�,9&�

5HVHFWLRQ�RI�7XPRU�
��+UV���������P�WR�

������3P��
���

5HWURSHULWRQHDO�0DOLJQDQW�7XPRU�(QFURDFKLQJ�
�EGRPLQDO��RUWD���,9&�

7XPRU�5HVHFWLRQ�
9DVFXODU�'LVVHFWLRQ�
��5HPRYDO�RI�7XPRU�
5HFRQVWUXFWLRQ�RI�/W�

8UHWHU�

���+UV ����

5HQDO�&HOO�&DUFLQRPD�ZLWK�,9&��5D�7KURPEXVLV�
([WHQVLRQ

1HSKUHFWRQ����
7KURPEHFWRP�

�������+UV� ����

5W��5HQDO�&HOO�&DUFLQRPD�ZLWK�,9&�7KURPEXV
5W��1HSKUHFWRP����
7KURPEHFWRP�

��+UV ���

5W�5HQDO�&DUFLQHQD���,9&�7KURPEXV�([WHQGLQJ�
LQWR�5W��WULXP

/W��0HSKUHFWRP� ������+UV ����

,9&�7KURPEXV�([WHQGLQJ�WR�5D
,9&���5D�7KURPEXV�

5HPRYDO
��+UV ���

6XSUDUHQDO�0DVV��,9&�7KURPEXV�+WQ��
+�SRWK�URLG���VFLWLV

6XSUDUHQDO�7XPRU�
([FLVLRQ�,9&�

7KURPEHFWRP����
+HSDWLF�:HGJH�
5HVHFWLRQ

���+UV ����

�/��&DURWLG�%RG��7XPRU
�/��&DURWLG�%RG��7XPRU�

([FLVLRQ
��+UV ���

7K�PRPR��&RPSUHVVLQJ��5��/XQJ��69&� 7K�PHFWRP� ��+UV ���

&DURWLG�%RG��7XPRU��5LJKW���+�SHUWHQVLRQ 7XPRU�5HVHFWLRQ �+U ���

&DUFLQRPD�+HDG�RI�3DQFUHDV�(QFDVLQJ��RUWD��
,9&��5HQDO�9HVVHOV���3RUWDO�9HLQ��%LYHQWULFXODU�
)XQFWLRQV���1RUPDO�

:KLSSOH�V�2SHUDWLRQ ���+U ���

5FF�ZLWK�/HYHO���,YF�7KURPEXV�6LQJOH�9HVVHO�
'LVHDVH�1RUPDO�/Y�+WQ�

5W��1HSKUHFURP����,9&�
7KURPEHFWRP����&�%*

���+U ����

3DUDJDQJOLRPD ([FLVLRQ�RI�7XPRU ��+UV ����

)LJ�����5HQDO�FHOO�FDUFLQRPD��UHG�FLUFOH��FRPSUHVVLQJ��
,9&�DQG�DRUWD�
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,Q� WKLV� FRKRUW� RI� ��� SDWLHQWV� VXUJHU�� ZDV�
VXFFHVVIXO�ZLWK�PRUWDOLW��LQ���SDWLHQW��7KH�VXUJHULHV�
DQG� VR�DQDHVWKHVLD�ZHUH� IRU� D� ORQJ�GXUDWLRQ�ZLWK�
signi�cant�blood�loss.�The�surgical�procedures�were�
H[WHQVLYH� DQG� FRPELQHG� ZLWK� H[SRVXUH� RI� KHDUW�
DQG� JUHDW� YHVVHOV�� 7KH� LQFLGHQFH� RI� SXQFWXUH� WR�
WKH�YHVVHOV�DQG�LQMXU��WR�FDUGLRYDVFXODU�VWUXFWXUHV�
ZDV� KLJK�� ZKLFK� ZDV� PDQDJHG� SURPSWO��� �SDUW�
IURP�FRQYHQWLRQDO� DQDHVWKHVLD� WHFKQLTXHV�� VSHFLDO�
FDUH� DQG� WHFKQLTXHV� IRU� 2/9�� &3%� DQG� '+&��
ZDV� H[HFXWHG� IRU� FDUGLDF�� OXQJV�� YDVFXODU� DQG�

JDVWUR�LQWHVWLQDO� VXUJHU���2Q� WKH� WDEOH� H[WXEDWLRQ�
LQ�25�ZDV�DOVR�SRVVLEOH�LQ�VHOHFWHG�FDVHV�

7KH� VWUXFWXUHV� FORVH� WR� KHDUW�� DRUWD�� ,9&� DQG�
69&� PD�� KDYH� RFFDVLRQDO� SDWKRORJLFDO� EHQLJQ�
DQG� PDOLJQDQW� WXPRUV��� 7KH� WXPRUV� RI� OXQJV��
WK�PXV�� WK�URLG�� HVRSKDJXV�� WUDFKHD�� OLYHU��
SDQFUHDV�� LQWHVWLQH�� NLGQH��� DGUHQDO� JODQG� DQG�
HYHQ� XWHUXV� PD�� LQYDGH� RU� FRPH� QHDU� WR� JUHDW�
YHVVHOV�DQG�KHDUW��6XUJLFDO�UHVHFWLRQ�RI�WKH�WXPRUV�
UHTXLUHG� WHDP� ZRUN� RI� GLIIHUHQW� VXUJHRQV� LQ�
&796�25�������+RZHYHU�FDUGLDF�DQHVWKHWLVW� KDV� WR�
SURYLGH� WKH� FDUH� WR� SDWLHQW� DV� SHU� WKH� GLIIHUHQW�
VXUJLFDO� DSSURDFK��� 3UHRSHUDWLYH� DVVHVVPHQW�
is� important� to� �nd� out� the� pathology� and� the�
H[WHQW� RI� LQYROYHPHQW�� &RPSXWHG� WRPRJUDSK��
DQG� 05,� KHOS� IRU� WKH� VXUJLFDO� SODQ� DQG�
DQHVWKHVLD� FRQFHUQV����� ,QWUD�RSHUDWLYHO�� LQMXU��
WR�KHDUW� DQG� YHVVHOV�PD�� FDXVH� DFXWH� EORRG� ORVV�
ZLWK� KHPRG�QDPLF� FROODSVH�� 3UHSDUHGQHVV� IRU�
FDUGLRSXOPRQDU�� E�SDVV�� RQH� OXQJ� YHQWLODWLRQ��
'+&��� PDVVLYH� WUDQVIXVLRQ�� RUJDQ� SURWHFWLRQ�
DQG� SUREOHPV� RI� ORQJ� GXUDWLRQ� VXUJHU�� DUH�
HVVHQWLDO��� 7UDQVHVRSKDJHDO� HFKRFDUGLRJUDSK��
guides� for� examining� the� heart,� vessels,� �uid�
VWDWXV� DQG� FDUGLDF� IXQFWLRQV��� 3RVWRSHUDWLYH� FDUH�
IRU�KHPRG�QDPLF�VWDELOLW���SDLQ�UHOLHI��UHVSLUDWRU��
FDUH��LQIHFWLRQ�FRQWURO�DQG�YLWDO�RUJDQ�VWDELOLW��DUH�
SULPH�LPSRUWDQFH�IRU�EHWWHU�RXWFRPH��

&21&/86,21

7KH� SHULRSHUDWLYH� PDQDJHPHQW� RI� QRQ�FDUGLDF�
WXPRUV�ZLWK�FDUGLRYDVFXODU�H[WHQVLRQ�LV�FKDOOHQJLQJ�
DQG� D� WHDP� ZRUN� RI� PXOWLSOH� GHSDUWPHQWV�� 7KH�
ORQJ� GXUDWLRQ� RI� VXUJHU��� SRVVLELOLW�� RI� H[FHVVLYH�
EOHHGLQJ� DQG� YDVFXODU� LQMXU�� DUH�PDMRU� FRQFHUQV��
7KH�IDFLOLWLHV�RI�FDUGLRYDVFXODU�WHDP�ZLWK�&3%��RQH�
OXQJ�YHQWLODWLRQ��'+&���UDSLG�WUDQVIXVLRQ�DQG�7((�
ZHUH�YHU��PXFK�XVHIXO�IRU�D�SHUIHFW�RXWFRPH�

5()(5(1&(6

��� )OHLVKHU� /��� )OHLVFKPDQQ� .(�� �XHUEDFK� �'� HW�
DO�� ����� �&&��+�� *XLGHOLQH� RQ� 3HULRSHUDWLYH�
&DUGLRYDVFXODU� (YDOXDWLRQ� DQG� 0DQDJHPHQW�
RI� 3DWLHQWV� 8QGHUJRLQJ� 1RQFDUGLDF� 6XUJHU���
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