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2�����DO���W�FO�

0DQDJHPHQW�RI�7HWUDORJ��RI�)DOORW��LWK�0DMRU��RUWRS�OPRQDU��
&ROODWHUDO��UWHULHV��3UHV�UJLFDO�(QGRYDVF�ODU��

&RLO�(PEROL�DWLRQ�(�SHULHQFH

'KDUPHQGUD�.�PDU�6ULYDVWDYD���1DYQHHW�6ULYDVWDYD����EKLVKHN�&KD�KDQ�����3�-DLQ�

�EVWUDFW

7HWUDORJ�� RI� )DOORW�ZLWK�PDMRU� DRUWRSXOPRQDU�� FROODWHUDO� DUWHULHV� LV�D� FRPSOH[�DQG�
KHWHURJHQRXV�FRQGLWLRQ�YDU�LQJ�GHJUHHV�RI� VHYHULW���ZKLOH�0�3&��SUHVHQW�LQ��������
ZLWK�72)�DQG�SXOPRQDU��DWUHVLD��2XU�LQVWLWXWLRQDO�DSSURDFK�WR�WKLV�OHVLRQ�HPSKDVL]HV�
presurgical� endovascular� multiple� coil� embolization� ofsigni�cant� bilateral� MAPCAs�
DORQJ�ZLWK�FRPSOHWH�LQWUDFDUGLDF�UHSDLU�LQ�WKH�VDPH�VLWWLQJ��7KH�SUHVXUJLFDO�HQGRYDVFXODU�
FRLO�HPEROL]DWLRQ�RI�DOO�0�3&�V�RI�PRUH�WKDQ��PP�DQG�FRPSOHWH�LQWUDFDUGLDF�UHSDLUZHUH�
done� in� the� same� sitting.� The� multiple� Boston� scienti�c� pushable� cols� of� diameters�
UDQJLQJ��7KH�SUHVHQFH�RI�0�3&�V�LV�D�PDMRU�GHWHUPLQLQJ�IDFWRU�LQ�WKH�SURJQRVLV�DQG�
PDQDJHPHQW�RI�72)�7KH�UROH�RI�WKH�FDUGLDF�UDGLRORJLVW�LV�QRW�RQO��LQ�UHSRUWLQJ�FULWLFDO�
FRPSRQHQWV�UHJDUGLQJ�FROODWHUDO�DUWHULHV�DQG�XQGHUO�LQJ�FDUGLDF�VWUXFWXUDO�GLVHDVH�EXW�
DOVR�LQ�WKH�PDQDJHPHQW�RI�72)�ZLWK�0�3&�V�DORQJ�ZLWK�FDUGLDF�VXUJHRQV�

.H��RUGV���RUWRSXOPRQDU��FROODWHUDO��&RLO��(QGRYDVFXODU��7HWUDORJ��RI�IDOORW�

�R��WR�FLWH�WKLV�DUWLFOH�

'KDUPHQGUD� .XPDU� 6ULYDVWDYD��� 1DYQHHW� 6ULYDVWDYD�� �EKLVKHN� &KDKDQ� H�� D��� 0DQDJHPHQW� RI� 7HWUDORJ�� RI� )DOORW� ZLWK�
0DMRU� �RUWRSXOPRQDU�� &ROODWHUDO� �UWHULHV�� 3UHVXUJLFDO� (QGRYDVFXODU� &RLO� (PEROL]DWLRQ� ([SHULHQFH�� -� &DUGLRYDVF� 0HG�
6XUJ��������������������

��WKRU�V� �IILOLDWLRQ�� �����3URIHVVRU�� 'HSDUWPHQW� RI�
&DUGLRYDVFXODU� �DQG��7KRUDFLF�6XUJHU�����VVRFLDWH�3URIHVVRU��
'HSDUWPHQW� RI� � &DUGLRYDVFXODU� DQG� 7KRUDFLF� 6XUJHU���
��GGLWLRQDO� 3URIHVVRU�� 'HSDUWPHQW� RI� 5DGLR� GLDJQRVLV�� 'U��
5DP�0DQRKDU�/RKLD� ,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��/XFNQRZ�
��������8WWDU�3UDGHVK��,QGLD�

&RUUHVSRQGLQJ���WKRU��'KDUPHQGUD�.�PDU�6ULYDVWDYD��
3URIHVVRU�� 'HSDUWPHQW� RI� &DUGLRYDVFXODU� 7KRUDFLF� 6XUJHU���
'U�� 5DP� 0DQRKDU� /RKLD� ,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV��
/XFNQRZ��8WWDU�3UDGHVK���������,QGLD�

(�PDLO��GUGNV��#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752'8&7,21

7HWUDORJ�� RI� )DLODW� �72)�� ZLWK� PDMRU�
DRUWRSXOPRQDU�� FROODWHUDO� DUWHULHV� �0�3&�V��

LV� D� FRPSOH[� DQG� KHWHUJHQRXV� FRQGLWLRQ� YDU�LQJ�

GHJUHHV� RI� VHYHULW��� ZKLOH� 0�3&�� SUHVHQW� LQ�
������� ZLWK� 72)� DQG� SXOPRQDU�� DWUHVLD�� 2XU�
LQVWLWXWLRQDO� DSSURDFK� WR� WKLV� OHVLRQ� HPSKDVL]HV�
SUHVLQJ�HQGRYDVFXODU�PXOWLSOH�FROO�HPEROL]DWLRQ�RI�
signi�cant�bilateral�MAPCAs�along�with�complete�
LQWUDFDUGLDF�UHSDLU�LQ�WKH�VDPH�VLWWLQJ�

(PEU�RORJLF� IRUPDWLRQ�� )ORZFKDUW� GHSLFWV� WKH�
QRUPDO� SXOPRQDU�� YDVFXODWXUH� GHYHORSPHQW�
ZLWK� UHJUHVVLRQ� RI� WKH� VHJPHQWDO� DUWHULHV� DV�
WKH� SXOPRQDU�� DUWHU�� GHYHORSV� IURP� WKH� VL[WK�
EUDQFKLDO�DUFK��3��SXOPRQDU��DUWHU���3'��SDWHQW�
GXFWXVDUWHULHVXV��59�ULJKW�YHQWULFOH������)LJ��������

0�7(5,�/���0(7�2'6

�������HDUV�ROG�ER��SUHVHQWHG�ZLWK�V�PSWRPV�RI�
'�VSQRHD�RQ�H[HUWLRQ��EOXLVK�GLVFRORXUDWLRQ��VLJQV�
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)LJ�����)ORZFKDUW�VKRZV�WKH�GHYHORSPHQW�RI�FROODWHUDO�YHVVHOV�ZLWK�UHJDUG�WR�WKH�IRUPDWLRQ�RI�GXFWXV�DUWHULRVXV��0�3&�6� �0DMRU�
�RUWRSXOPRQDU��&ROODWHUDO��UWHULHV��3��96'� �3XOPRQDU���WUHVLD�ZLWK�9HQWULFXODU�6HSWDO�'HIHFW��3'�� �3DWHQW�'XFWXVDUWHULRVXV��

72)� �7HWUDORJ��RI�)DOORW�

'KDUPHQGUD�.XPDU�6ULYDVWDYD��1DYQHHW�6ULYDVWDYD��EKLVKHN�&KDXKDQ�H��D���0DQDJHPHQW�RI�7HWUDORJ��RI�
)DOORW�ZLWK�0DMRU��RUWRSXOPRQDU��&ROODWHUDO��UWHULHV��3UHVXUJLFDO�(QGRYDVFXODU�&RLO�(PEROL]DWLRQ�([SHULHQFH

UHSDLU� LQFOXGHV� 'DFURQ� SDWFK� XQGHU� PRGHUDWH�
K�SRWKHUPLF� FDUGLRSXOPRQDU�� E�SDVV� ZLWK� FROG�
EORRG�FDUGLRSOHJLF�DUUHVW�ZLWK�WRSLFDO�FRROLQJ�

5(68/76

7KH� FURVV�FODPS� DQG� FDUGLRSXOPRQDU��
E�SDVV� WLPHV� ZHUH� ���� PLQXWHV� DQG� ���� PLQXWHV�
UHVSHFWLYHO��� ZLWKRXW� DQ�� LQWUDFDUGLDF� EORRG�
�ooding� and� complication.� The� patient� was�
H[WXEDWHG�ZLWKLQ���KRXUV�RI�VXUJHU��DQG�,&8�VWD�V�
ZHUH� �� GD�V�� �W� IROORZ�XS� 5927� ZDV� IRXQG� WR�
EH�RI� JRRG� FDOLEHU�ZLWK�PLOG�SXOPRQDU��YDOYXODU�
VWHQRVLV��QR�UHVLGXDO�96'��JRRG�/9�V�VWROLF�IXQFWLRQ�
DQG�SDWLHQW�LV�RQ�GLXUHWLFV�DQG�EHWD�EORFNHUV�

RI� F�DQRVLV�� DQG� FOXEELQJ�ZLWK�R[�JHQ� VDWXUDWLRQ�
RQ�URRP�DLU���������(FKRFDUGLRJUDSK��DQG�FDUGLDF�
FRPSXWHUL]HG� WRPRJUDSK�� UHYHDOHG�YHQWULFXODU�
VHSWDO�GHIHFW��96'��RI���PP�LQ�VL]H��RYHUULGLQJ�RI�
WKH�DRUWD��VHYHUH�ULJKW�YHQWULFXODU�RXWOHW�REVWUXFWLRQ��
PXOWLSOH� 0�3&�V� RI� ���� PP� LQ� VLP�� 'LDPHWHUV�
RI� PDLQ�� ULJKW� DQG� OHIW� SXOPRQDU�� DUWHULHV� j�
��PP�� �PP� DQG� ���� PP� UHVSHFWLYHO��� ULJKW� DQG�
OHIW�FRURQDULHV� WR� DSSHDU�QRUPDO�� �)LJ���������7KH�
SUHVXUJLFDO� HQGRYDVFXODU� FRLO� HPEROL]DWLRQ� RI�
DOO� 0�3&�V� RI� PRUH� WKDQ� �PP� DQG� FRPSOHWH�
LQWUDFDUGLDF�UHSDLU�ZHUH� GRQH� LQ� WKH�VDPH�VLWWLQJ��
The� multiple� Boston� scienti�c� pushable� cols� of�
GLDPHWHUV�UDQJLQJ�IURP�����PP�ZHUH�XVHG�WKURXJK�
D� WUDQV� IHPRUDO� URXWH� XQGHU� GLJLWDO� VXEWUDFWLRQ�
DQJLRJUDSK����)LJ���������7KH�FRPSOHWH�LQWUDFDUGLDF�
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)LJ�����'LDJUDP�UHSUHVHQWLQJ�WKH�FRPPRQ�VLWHV�RI�PDMRU�DRUWRSXOPRQDU��FROODWHUDO�DUWHULHV�RULJLQ�DQG�FODVVLILFDWLRQ���
'��'�� �'RUVDO�9HUWHEUDH���WR����,0�� �,QWHUQDO�0DPPDU���UWHU��

',6&866,21

:LWK�WKH�GHYHORSPHQW�RI�PHGLFDO�WHFKQRORJ��DQG�
FRPSXWHG�WRPRJUDSK��LPDJLQJ�WHFKQRORJ���FDUGLDF�
VXUJHRQ� JUDGXDOO�� KDV� DGYDQFHG� XQGHUVWDQGLQJ�
DERXW� WKH� 0�3&�6�� DQG� WKHLU� WUHDWPHQW� KDV�
EHFRPH�DQ�LPSRUWDQW�SDUW�RI�LQWUDFDUGLDF�FRUUHFWLRQ�
RI�72)�����7KH�GLVDGYDQWDJHV�RI�OLJDWLRQ�RI�0�3&�V�
are� surgical� �eld� s� relatively� �xed,� creates� big�
ZRXQGV�� HDVLO�� GDPDJHV� VXUURXQGLQJ� WLVVXH�� DQG�

FRQVXPHV� WLPH�� 7UDQVFDWKHWHU� RFFOXVLRQ�� ZKLFK�
SUHIHUDEO�� VROYHV� WKH�GLVDGYDQWDJHV�RI� OLJDWLQJ�� LV�
EHFRPLQJ�D�FRPPRQ�PHWKRG�IRU�WUHDWLQJ�FROODWHUDOV�
LQ� UHFHQW� �HDUV��� 7KH� RFFOXVLRQ� FDQ� EH� SHUIRUPHG�
EHIRUH�� GXULQJ�� RU� DIWHU� RSHUDWLRQ�� 0RVW� UHVHDUFK�
RQ� WKH� PDQDJHPHQW� RI� 0�3&�6� EHIRUH� VXUJLFDO�
FRUUHFWLRQ�RI�72)��KRZHYHU��RFFOXVLRQ�RI�0�3&�V�
EHIRUH� VXUJLFDO� FRUUHFWLRQ� FRXOG� OHDG� WR� D� IXUWKHU�
GHFUHDVH� LQ� DUWHULDO� R[�JHQ� VDWXUDWLRQ�� DQG� WKH�
SDWLHQW� QHHGHG� VXUJLFDO� FRUUHFWLRQ� LPPHGLDWHO��
DIWHU�WUDQVFDWKHWHU�FORVXUH�RI�0�3&�6�

)LJ�����&7�LPDJH�VKRZV�GLODWHG�0�3&�V

'KDUPHQGUD�.XPDU�6ULYDVWDYD��1DYQHHW�6ULYDVWDYD��EKLVKHN�&KDXKDQ�H��D���0DQDJHPHQW�RI�7HWUDORJ��RI�
)DOORW�ZLWK�0DMRU��RUWRSXOPRQDU��&ROODWHUDO��UWHULHV��3UHVXUJLFDO�(QGRYDVFXODU�&RLO�(PEROL]DWLRQ�([SHULHQFH
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)LJ�����'HVFHQGLQJ�WKRUDFLF�DRUWLF�DQJLRJUDSK��LPDJH�VKRZV�WKH�0�3&�6�

&21&/86,21

7KH�SUHVHQFH�RI�0�3&�V�LV�D�PDMRU�GHWHUPLQLQJ�
IDFWRU� LQ� WKH� SURJQRVLV� DQG� PDQDJHPHQW� RI� 72)�

7KH� UROH� RI� WKH� FDUGLDF� UDGLRORJLVW� LV� QRW� RQO�� LQ�
UHSRUWLQJ� FULWLFDO� FRPSRQHQWV� UHJDUGLQJ� FROODWHUDO�
DUWHULHV� DQG�XQGHUO�LQJ� FDUGLDF� VWUXFWXUDO�GLVHDVH�
EXW�DOVR�LQ�WKH�PDQDJHPHQW�RI�72)�ZLWK�0�3&�V�
DORQJ�ZLWK�FDUGLDF�VXUJHRQV�

)LJ�����%RVWRQ�FRLOV�RI�GLIIHUHQW�VKDSHV�DQG�VL]HV���R��F���KWWSV���ZZZ�ERVWRQVFLHQWLILF�FRP�FRQWHQW�GDP�
ERVWRQVFLHQWLILF�SL�SURGXFW�FDWDORJ������(0(��3,�3URGXFW�&DWDORJXH�(OXYLD�5DQJHU�8SGDWH��������SGI�

'KDUPHQGUD�.XPDU�6ULYDVWDYD��1DYQHHW�6ULYDVWDYD��EKLVKHN�&KDXKDQ�H��D���0DQDJHPHQW�RI�7HWUDORJ��RI�
)DOORW�ZLWK�0DMRU��RUWRSXOPRQDU��&ROODWHUDO��UWHULHV��3UHVXUJLFDO�(QGRYDVFXODU�&RLO�(PEROL]DWLRQ�([SHULHQFH
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)LJ�����&RLOV�LQ�DRUWRSXOPRQDU��&ROODWHUDOV

5()(5(1&(6

��� 5DELQRYLWFK�0��+HUUHUD� GHOHRQ�9�� &DVWDQHGD��5��
5HLG�/��*URZWK�DQG�GHYHORSPHQW�RI�WKH�SXOPRQDU��
YDVFXODU� EHG� LQ� SDWLHQWV� ZLWK� WHWUDORJ�� RI� )DOORW�
ZLWK� RU� ZLWKRXW� SXOPRQDU�� DWUHVLD�&LUFXODWLRQ��
�������������������

��� -HIIHUVRQ�.��5HHV�6��6RPHUYLOOH� -��6�VWHPLF� DUWHULDO�
VXSSO�� WR� WKH� OXQJV� LQ� SXOPRQDU�� DWUHVLD� DQG� LWV�
UHODWLRQWR�SXOPRQDU��DUWHU��GHYHORSPHQW�%U�+HDUW�
-�������������������

��� /DSLHUUH�&���'XERLV�-���5�SHQV�)���5DERLVVRQ�0��-���
'pU��-��7HWUDORJ��RI�IDOORW��SUHRSHUDWLYH�DVVHVVPHQW�
ZLWK� 05� DQG� &7� LPDJLQJ�� 'LDJQRVWLF� DQG�
,QWHUYHQWLRQDO�,PDJLQJ���������������������

��� 3HUU��6��%���5DGWNH�:���)HOORZV�.��(NHDQH�-��)���/RFN�
-��(��&RLO�HPEROL]DWLRQ� WR�RFFOXGH�DRUWRSXOPRQDU��
FROODWHUDO� YHVVHOV� DQG� VKXQWV� LQ� SDWLHQWV� ZLWK�
FRQJHQLWDO� KHDUW� GLVHDVH�� -RXUQDO� RI� WKH� �PHULFDQ�
&ROOHJH�RI�&DUGLRORJ�����������������������

��� �OH[�������DSSDP����HWDO�PDMRU�DRUWRSXOPRQDU��
FROODWHUDO� DUWHULHV�� 5DGLRORJ�� &DUGLRWKRUDFLF�
,PDJLQJ����������������

'KDUPHQGUD�.XPDU�6ULYDVWDYD��1DYQHHW�6ULYDVWDYD��EKLVKHN�&KDXKDQ�H��D���0DQDJHPHQW�RI�7HWUDORJ��RI�
)DOORW�ZLWK�0DMRU��RUWRSXOPRQDU��&ROODWHUDO��UWHULHV��3UHVXUJLFDO�(QGRYDVFXODU�&RLO�(PEROL]DWLRQ�([SHULHQFH


