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&DVH�+LVWRU�

�� �� �HDU� ROG� JLUO� ZDV� SODQQHG� IRU� 96'� FORVXUH�
XQGHU� &3%�� �FWLYDWHG� FRDJXODWLRQ� WLPH� ��&7��
RI� ���� VHFRQGV� ZDV� DFKLHYHG� DIWHU� V�VWHPLF�
KHSDULQL]DWLRQ�� �VFHQGLQJ� DRUWD� ZDV� FDQQXODWHG�
ZLWK���)U�%LRPHGLFXV�ZLUH�UHLQIRUFHG�FDQQXOD��7KH�
proper�aortic�cannulation�con�rmed�with�adequate�
OLQH�SUHVVXUH��ZKLFK�ZDV�OHVV�WKDQ�HTXDO�WR�V�VWHPLF�
SUHVVXUH� ZLWK� JRRG� RVFLOODWLRQ� RI� SUHVVXUH� LQ�
SUHVVXUH� JDXJH� PRQLWRU�� 6XSHULRU� YHQD� FDYD�ZDV�
FDQQXODWHG�YLD�ULJKW�DWULXP�DSSHQGDJHV�ZLWK���)U�
VWUDLJKW�YHQRXV�FDQQXOD��&3%�ZDV�FRPPHQFHG�DQG�
SDUWLDO� VXSSRUW� RI� &3%� VWDUWHG� E�� VLQJOH� YHQRXV�
UHWXUQ�� SHUIXVLRQ� SUHVVXUH� RI� ��� PP� +J� DQG�
DRUWLF� OLQH� SUHVVXUH� RI� ����PP�+J�� ,QIHULRU� YHQD�
FDYD� ZDV� FDQQXODWHG� ZLWK� ��� )U� DQJOHG� YHQRXV�
cannula.�Adequate�venous�drainage�was�con�rmed�
DQG� WKH� SDWLHQW� ZHQW� WR� IXOO� FDUGLRSXOPRQDU��
VXSSRUW�VZLWFKLQJ�RII�IURP�WKH�YHQWLODWRU�VXSSRUW��

,�WURG�FWLR�

&DUGLRSXOPRQDU�� E�SDVV� �&3%�� LV� DQ� HVVHQWLDO�
UHTXLVLWH�WR�IDFLOLWDWH�RSHQ�KHDUW�VXUJHU����RUWLF�RU�
DUWHULDO�FDQQXOD�KHOSV�WR�SHUIXVH�DOO�WKH�RUJDQV�ZKLOH�
YHQRXV�FDQQXOD�KHOSV� WR�H[VDQJXLQDWH� WKH� FDUGLDF�
FKDPEHUV�GXULQJ�FDUGLDF�VXUJHU��ZLWK�FDUGLRSOHJLF�
DUUHVW�� �Q�� PDOIXQFWLRQLQJ� LQ� WKH� DRUWLF� FDQQXOD�
RU� DUWHULDO� V�VWHP� ZLOO� SURGXFH� QHXURORJLFDO�
DQG� RWKHU� YLWDO� RUJDQV� LQMXU��� 3RVWRSHUDWLYH�
QHXURORJLFDO�� UHQDO� DQG� JXW� LVFKHPLF� LQMXULHV� DUH�
UHSRUWHG� DIWHU� VXFFHVVIXO� FDUGLDF� VXUJHU������ 7KH�
vigilant�monitoring�of�the�arterial�system��ow�and�
OLQH�SUHVVXUH�ZLOO� JXLGH� WR�GHWHFW� WKH�PDOIXQFWLRQ�
DQG� SUHYHQW� WKH� FDWDVWURSKH�� 7KH� GLDJQRVLV� DQG�
PDQDJHPHQW�RI�DRUWLF�FDQQXOD�PDOIXQFWLRQ�PXVW�EH�
SURPSW��7KH�DXWKRUV�GHVFULEH�D�FDVH�RI�LQWUDOXPLQDO�
EUHDNDJH� RI� DRUWLF� FDQQXOD� OHDGLQJ� WR� KLJK� OLQH�
SUHVVXUH� GXULQJ� YHQWULFXODU� VHSDO� GHIHFW� �96'��
FORVXUH�XQGHU�&3%�
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&RROLQJ� RI� WKH� SDWLHQW� ZDV� VWDUWHG� XS� WR� ���� &��
�IWHU�DSSOLFDWLRQ�RI��RUWLF�&URVV�&ODPS���&&���6W��
7KRPDV�FDUGLRSOHJLD�ZDV�DGPLQLVWHUHG�ZLWK�D�GRVH�
RI����PO�NJ�DQG�VXUJLFDO�SURFHGXUH�VWDUWHG�IRU�WKH�
FORVXUH�RI�YHQWULFXODU�VHSWDO�GHIHFW���IWHU����PLQXWHV�
RI�FURVV�FODPS�L�H�����PLQXWHV�DIWHU�&3%�LQLWLDWLRQ��
VXGGHQO�� WKH� DUWHULDO� SXPS�ZDV� VWRSSHG�EHFDXVH�
RI�WKH�VXGGHQ�ULVH�LQ�DRUWLF�OLQH�SUHVVXUH�XS�WR�PRUH�
WKDQ�����PP+J��7KH�VXUJLFDO�DQG�DQHVWKHVLD�WHDP�
PHPEHUV�ZHUH�DOHUWHG��7KH�DUWHULDO�OLQH�FRQQHFWLRQ��
DRUWLF�FDQQXODWLRQ�VLWH�DQG�&3%�FLUFXLW� FRQQHFWLRQ�
were�veri�ed.�At�that�moment�aortic�cannula�was�
FRYHUHG� ZLWK� VWHULOH� VXUJLFDO� 96'� ULQJ� WR� FRYHU�
the� outer�part� of� surgical��eld� for� good� exposure�
RI�96'�VHSWXP�DQG�SUHYHQW�VXWXUHV�HQWDQJOHPHQW��
7KH� H[DFW� FDXVH� RI� VXGGHQ� LQFUHDVH� RI� DRUWLF� OLQH�
SUHVVXUH� ZDV� QRW� IRXQG�� 7KH� DUWHULDO� SXPS� ZDV�
restarted�again�with�minimum�possible��ow�of�20�
PO�NJ�ZKLFK�ZDV�OLPLWHG�E�� WKH�PD[LPXP�DRUWLF�
OLQH�SUHVVXUH�RI�����PP+J��3HUIXVLRQ�SUHVVXUH�ZDV�
���PP+J��%HVW�SRVVLEOH�PDQDJHPHQW�ZHUH�VWDUWHG�
E�� IXUWKHU� FRROLQJ� WKH� SDWLHQW� LPPHGLDWHO��� KHDG�
ZDV�SDFNHG�ZLWK�LFH�SDFNV�DQG�GHHS�WUHQGHOHQEXUJ�
SRVLWLRQ� HVWDEOLVKHG�� EDUELWXUDWHV� DQG� PDQQLWRO�
ZHUH� DGPLQLVWHUHG�� 'XULQJ� WKLV� SUREOHP�� VRPH�
PDQLSXODWLRQ� RI� DRUWLF� FDQQXOD� ZDV� WULHG�� �IWHU�
�� RU� �� PLQXWHV� RI� WKLV� LQFLGHQFH�� WKH� DUWHULDO�
OLQH� SUHVVXUH� ZDV� UHGXFHG� WRZDUGV� QRUPDO� DQG�

we� were� able� to� give� adequate� pump� �ow� and�
DFKLHYHG�WKH�SHUIXVLRQ�SUHVVXUH�RI����PP�+J�DQG�
DRUWLF�OLQH�SUHVVXUH�RI�����PP�+J��%��WKLV�WLPH�96'�
FORVXUH� ZDV� FRPSOHWHG�� 7KH� DUWHULDO� FDQQXOD� DQG�
FRQQHFWLRQ� DW� WKH� SDWLHQW� VLGH� ZDV� UH�H[DPLQHG��
7KH�DUWHULDO� FDQQXOD� ���)U�%LRPHGLFXV��ZDV� IRXQG�
WR� EH�NLQN� �FRPSUHVVHG�� DQG�EURNHQ� DW�PLGGOH�RI�
WKH� FDQQXOD� ZLWK� VRPH� VPDOO� EORRG� OHDN� �)LJ�� ����
7KH� VLWH�ZDV�PDQLSXODWHG� WR� NHHS� WKH�SDWHQF�� RI�
WKH�FDQQXOD�DQG�FDQQXOD�ZDV�DOVR�VWUDLJKWHQHG�VR�
WKDW� EURNHQ� VLWH�PD�� JHW� FORVHG�� �IWHU� SURWDPLQH�
UHYHUVDO� WKH� DRUWLF� FDQQXOD� ZDV� UHPRYHG� DQG� UH�
H[DPLQHG�DJDLQ��,W�ZDV�IRXQG�WKDW�WKH�ZLUH�LQVLGH�
WKH� FDQQXOD� DW�PLGGOH�SRUWLRQ�ZDV�EURNHQ��:KHQ�
WKH� VW�OHW� RI� WKH� FDQQXOD�ZDV� LQWURGXFHG� LQWR� WKH�
lumen�of�the�cannula�it�was�dif�cult�to�pass�beyond�
WKH� FRPSUHVVLRQ� RU� NLQNLQJ� VLWH�� 3DWLHQW� ZHDQHG�
IURP� &3%� ZLWK� 17*� DQG� GREXWDPLQH� VXSSRUW�
WKHUDS��� �IWHU� �� KRXUV� SDWLHQW� EHFDPH� JUDGXDOO��
DZDNH� DQG� WUDFKHD� ZDV� H[WXEDWHG�� 3RVW� WUDFKHDO�
H[WXEDWLRQ� QHXURORJLFDO� H[DPLQDWLRQ� UHYHDOHG�
no� gross� neurological� de�cit.� Further� course� was�
XQHYHQWIXO�

�LVF�VVLR��

�RUWLF�RU�DUWHULDO�OLQH�SUHVVXUH�UHIHUV�WR�WKH�SUHVVXUH�
LQ�WKH�DUWHULDO� OLQH�ZKLFK�UXQV�IURP�WKH�KHDUW�OXQJ�
PDFKLQH�WR�WKH�SDWLHQW��LQ�GLVWLQFWLRQ�WR�WKH�SUHVVXUH�
EHLQJ� PRQLWRULQJ� LQ� WKH� SDWLHQW�V� DUWHULDO� V�VWHP�
YLD�D� OLQH�LQ�WKH�UDGLDO�DUWHU��RU�HOVHZKHUH���RUWLF�
OLQH� SUHVVXUH� VKRXOG� EH�PRQLWRUHG� LQ� DOO� SDWLHQWV�
LPPHGLDWHO�� DIWHU� FRQQHFWLQJ� WKH� DUWHULDO� OLQH�
IURP�WKH�KHDUW� OXQJ�PDFKLQH�WR�WKH�DRUWLF�FDQQXOD�
DIWHU�LW�KDV�EHHQ�SODFHG�LQ�WKH�SDWLHQW�V�DVFHQGLQJ��
DQG� FRQWLQXRXVO�� PRQLWRUHG� WKURXJKRXW� &3%��
,PPHGLDWHO��DIWHU�FRQQHFWLQJ�WKH�DUWHULDO�OLQH�WR�WKH�
DRUWLF�FDQQXOD�ZKLFK�KDV�EHHQ�SODFHG�LQ�WKH�DRUWD�
�RU�HOVHZKHUH��WKH�DRUWLF�VKRXOG�EH�FRPSDUHG�WR�WKH�
UHDGLQJ� IURP� WKH� V�VWHPLF� DUWHULDO� SUHVVXUH� �L�H���
LQ� WKH� UDGLDO� RU� IHPRUDO� DUWHULHV���7KH� �DRUWLF� OLQH�
SUHVVXUH��VKRXOG�EH�SXOVDWLOH�DQG�KDYH�VLPLODU�PHDQ�
SUHVVXUH��7KH�LQFLGHQFH�RI�KLJK�DRUWLF�OLQH�SUHVVXUH�
GXULQJ�&3%�LV�WKH�FRPPRQHVW�FRPSOLFDWLRQ�DQG�WR�
RYHUFRPH�WR�WKLV�WKHUH�VKRXOG�EH�DQ�DODUP�RQ�WKLV�
SUHVVXUH�PRQLWRU�ZKLFK� LQGLFDWHV�KLJKHU�SUHVVXUH�
DQG�VRPH�JURXSV��VHUYH�WKLV�LQWR�WKH�DUWHULDO�SXPS�
WR�VORZ�LW�GRZQ�RU� WXUQ�RII� WKH�SXPS�LI�H[FHVVLYH�
SUHVVXUH�LV�GHWHFWHG��

3UHVHQWO�� ZLWK� WKH� DGYDQFHG� WHFKQRORJ�� DQG�
URXWLQH� XVH� RI�ZLUH� UH�HQIRUFHG� DRUWLF� FDQQXOD� E��
WKH� H[SHUWLVH� VXUJLFDO� WHDP� GXULQJ� WKH� &3%� WKH�
LQFLGHQFH�RI�KLJK�DRUWLF�OLQH�SUHVVXUH� LV�YHU��UDUH��
7KH� FDXVH� RI� KLJK� �DUWHULDO� OLQH� SUHVVXUH�� FRXOG�

)LJ�� ��� ,PDJH� VKRZLQJ� WKH� FRPSUHVVLRQ� �LQGLFDWHG� E�� ZKLWH�
DUURZ�� RI� DRUWLF� FDQQXOD� GXH� WR� EUHDNDJH� RI� UHLQIRUFHG� ZLUH�
LQVLGH�WKH�OXPHQ�ZDOO�
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EH� V�VWHPLF� DUWHULDO� K�SHUWHQVLRQ�� SODFHPHQW� RI�
WKH� DUWHULDO� FDQQXOD� LQWR� D� EUDQFK� YHVVHO� �H�J���
LQQRPLQDWH�� OHIW� FDURWLG�RU� OHIW� VXEFODYLDQ� DUWHU����
LQWUDPXUDO�SODFHPHQW�RI�WKH�DUWHULDO�FDQQXOD��DRUWLF�
GLVVHFWLRQ��WLS�RI�DUWHULDO�FDQQXOD�DEXWWLQJ�WKH�ZDOO�
RI�WKH�DRUWD��NLQNLQJ�RI�WKH�DUWHULDO�OLQH��FODPS�VWLOO�
RQ� WKH� DUWHULDO� OLQH�� WRR� VPDOO� DQ� DUWHULDO� FDQQXOD��
obstruction� of� the� arterial� micro-�lter� /� bubble�
trap,�and�excessive��ow�through�the�cannula�(due�
WR� HUURU� LQ� FDOLEUDWLRQ� RU� IXQFWLRQ� RI� WKH� DUWHULDO�
SXPS������

,Q� WKH� SUHVHQW� FDVH� WKH� DRUWLF� OLQH� SUHVVXUH� DW�
WKH� WLPH� RI� FDQQXODWLRQ� ZDV� QRUPDO� ZLWK� JRRG�
RVFLOODWLRQ� DW� WKH� FRPPHQFHPHQW� RI� &3%�� 7KH�
KLJK� DRUWLF� OLQH� SUHVVXUH� ZDV� QRWLFHG� ZKHQ� WKH�
LQWHUUXSWHG�VXWXUH�DFURVV� WKH�96'�ZDV�SODFHG�IRU�
SDWFK�FORVXUH��/RWV�RI�WUDFWLRQ�PLJKW�EH�DSSOLHG�WR�
YLVXDOL]H� WKH� PDUJLQV� RI� 96'� IRU� H[DFW� VXWXULQJ��
'XULQJ�WKLV�SDUWLFXODU�PRPHQW�KLJK�VWUHVV�PXVW�EH�
JHQHUDWHG� RQ� WKH� FDQQXOD�� OHDGLQJ� WR� EUHDNDJH� RI�
WKH�UHLQIRUFHG�ZLUH�DQG�FROODSVH�RI�WKH�OXPHQ��)LJ��
���DQG�NLQNLQJ�OHDGLQJ�WR�KLJK�DRUWLF�OLQH�SUHVVXUH��
7KH�KLJK�OLQH�SUHVVXUH�ZDV�DXWRPDWLFDOO��UHVROYHG�
after� �xing� the� patch� across� the� VSD.� Hence� the�
PRVW� SUREDEOH� FDXVH� ZRXOG� EH� WKH� YHU�� DFXWH�
IROGLQJ�RI�DRUWLF�FDQQXOD�DW�WKH�FHQWHU�RU�LQDGYHUWHQW�
FODPSLQJ� RQ� FDQQXOD� E�� PHWDOOLF� VQDS� �� FODPS�
ZKHQ� WKH� DRUWLF� FDQQXOD� ZDV� FRYHUHG� XQGHU� WKH�
96'�ULQJ�FORWK��%HFDXVH�RI�WKH�DODUP�V�VWHP�RI�&3%�
HTXLSPHQW� DQG�PDFKLQHULHV�ZHUH� LQWDFW� DQG�ZHOO�
IXQFWLRQDO��WKH�DFFLGHQW�ZDV�LPPHGLDWHO��GHWHFWHG�
DQG�SURPSWO��PDQDJHG��

7KH�XVH�RI�DQ�DODUP�RQ�SUHVVXUH�PRQLWRU�ZKLFK�
LQGLFDWHV�RYHU��SUHVVXUH�DQG�VHUYR�UHJXODWRU�LQWR�WKH�
DUWHULDO�SXPS�WR�VORZ�LW�GRZQ�RU�WXUQ�RII�LI�H[FHVVLYH�
SUHVVXUH�LV�GHWHFWHG���7KH�SK�VLFDO�H[DPLQDWLRQ�RI�
WKH�FDQQXOD�DW�WKH�OHYHO�RI�PDQXIDFWXUHU�ODERUDWRULHV�
FRXOG�KDYH�EHHQ�DEOH�WR�H[SORUH�WKH�H[DFW�FDXVH��,W�

ZDV� YHU�� KHOSIXO� WR� GHWHFW� HDUO�� KLJK� DRUWLF� OLQH�
SUHVVXUH�GXULQJ�&3%��7KH�UHSRUW�RI�VXFK�LQFLGHQFH�
RI� EURNHQ� UHLQIRUFH�ZLUH� RI� DRUWLF� FDQQXOD� LV� UDUH�
LQ� OLWHUDWXUH�� DQG� PD�� EH� NHSW� LQ� SHUIXVLRQLVW� ��
WHDP�PHPEHU�V�PLQG�DV�D�FDXVH�IRU�KLJK�DRUWLF�OLQH�
SUHVVXUH�

&R�FO�VLR�

(DUO��GHWHFWLRQ� RI�KLJK� DRUWLF� OLQH� SUHVVXUH� QHHGV�
VWULFW�YLJLODQFH�DQG�PRQLWRULQJ�RI�&3%�IXQFWLRQ�E��
WKH�SHUIXVLRQLVW�DQG�WHDP��7KH�H[DFW�PDQDJHPHQW�
ZRXOG� YDU�� DFFRUGLQJ� WR� WLPH�� GXUDWLRQ� DQG�
VHYHULW��RI�WKH�FRPSOLFDWLRQ��3URPSW�HVWDEOLVKPHQW�
RI� QRUPDO� FDUGLRSXOPRQDU�� IXQFWLRQ� DORQJ� ZLWK�
EUDLQ� SURWHFWLRQ� PHWKRGV� PD�� VDYH� WKH� OLIH� RI�
SDWLHQW��3URWHFWLRQ�RI�DRUWLF�FDQQXOD�DQG�OLQH�SODFHG�
above� the� surgical� �eld� with� folded� gauze� sheet�
PD��EH�DGYLVDEOH� WR�DYRLG�DFFLGHQWDO�NLQNLQJ�DQG�
GDPDJH�WR�FDQQXOD�E��VKDUS�LQVWUXPHQWV�

5HIHUH�FHV

��� 7URXEOHVKRRWLQJ� &RPPRQ� 3UREOHPV� 'XULQJ�
&DUGLRSXOPRQDU�� E�SDVV� KWWSV���DQHVNH��
FRP�WURXEOHVKRRW LQJ�FRPPRQ�SUREOHPV�
GXULQJ��������������

��� 5LJJ�/��6HDUOHV�%��'DUOLQJ�(0���������6XUYH��RQ�
3UHVVXUH� 0RQLWRULQJ� LQ� �GXOW� &DUGLRSXOPRQDU��
%�SDVV�&LUFXLWV��0RGHV�DQG��SSOLFDWLRQV�� -�([WUD�
&RUSRU�7HFKQRO���������������������

��� *URRP� 5&� DQG� 6WDPPHUV� �+�� ([WUDFRUSRUHDO�
GHYLFHV� DQG� UHODWHG� WHFKQRORJLHV�� &KDS� ���� SS�
�������� LQ� .DSODQ� -��� HWDO�� .DSODQ�V� &DUGLDF�
�QHVWKHVLD���WK�(G�������

��� <RXQJ� -1�� DQG� &KR�� ,2�� �RUWLF� 5RRW� 3UHVVXUH�
0RQLWRULQJ� 'XULQJ� �QWHJUDGH� &DUGLRSOHJLD�
�GPLQLVWUDWLRQ���QQ�7KRUDF�6XUJ�����������������

6DPEKXQDWK�'DV���ORN�.XPDU���,QWUD�OXPLQDO�%UHDNDJH�RI��RUWLF�&DQQXOD�GXULQJ�&DUGLRSXOPRQDU��%�SDVV��
��5DUH�DQG�&DWDVWURSKLF�&RPSOLFDWLRQ


