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2�L�L�DO����LFO�� -RXUQDO�RI�&DUGLRYDVFXODU�0HGLFLQH�DQG�6XUJHU�
9ROXPH���1XPEHU����2FWREHU���'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������MFPV�����������������

&RPSDULVR��RI�5DGLDO�YV�)HPRUDO��SSURDFKHV�L��7HUPV�RI�&RUR�DU��
,�WHUYH�WLR��L��1DWLYH�&RUR�DULHV

0�6LGGKDUWK

��WKRUV��IILOLDWLR���6XSHU�6SHFLDOLVW��'HSDUWPHQW�RI�&DUGLRORJ���(6,�+RVSLWDO��5RKLQL��1HZ�'HOKL��'HOKL���������,QGLD�

&RUUHVSR�GL�J���WKRU��0�6LGGKDUWK��6XSHU� 6SHFLDOLVW�� 'HSDUWPHQW� RI� &DUGLRORJ��� (6,�+RVSLWDO�� 5RKLQL��1HZ�'HOKL�� 'HOKL�
��������,QGLD�

(�PDLO��GUVLGL�HQJDU#JPDLO�FRP

�EVWUDFW�

�DF���R����� 3HUFXWDQHRXV� FRURQDU�� LQWHUYHQWLRQV� KDV� EHHQ� SHUIRUPHG� WKURXJK� WUDGLWLRQDOO�� WKURXJK�
WUDQVIHPRUDO�URXWH�,Q�WKH�FXUUHQW�VFHQDULR��WUDQVUDGLDO�DUH�HYROYLQJ�LQ�WKH�URXWLQJ�FOLQLFDO�SUDFWLFH�

�LP�� 7R� FRPSDUH� WKH� FRPSDUHG� UDGLDO� YHUVXV� IHPRUDO� URXWHV� IRU� SURFHGXUH� WLPH�� UDGLDWLRQ� SDUDPHWHUV��
)OXRURVFRS��WLPH��FRQWUDVW�DPRXQW�UHTXLUHG�DQG�DFFHVV�VLWH�FRPSOLFDWLRQV��

����R����7KLV�ZDV�D�KRVSLWDO�EDVHG�VLQJOH�FHQWHU�UDQGRPL]HG�FRPSDUDWLYH�LQWHUYHQWLRQDO�VWXG��FRQGXFWHG�RQ�
����SDWLHQWV�ZKR�XQGHUZHQW�3&,��2XW�RI�����SDWLHQWV��UDGLDO�DFFHVV��Q ����DQG�IHPRUDO�DFFHVV��Q ������7KH�URXWH�
RI� LQWHUYHQWLRQ�ZHUH�FRPSDUHG�IRU�SURFHGXUH�WLPH��UDGLDWLRQ�GRVH��IOXRURVFRS��WLPH��DPRXQW�RI�FRQWUDVW�XVHG�
DQG�FRPSOLFDWLRQV��

����O����7KH�SURFHGXUH�WLPH�LQ�IHPRUDO�JURXS�ZDV�KLJKHU�DV�FRPSDUHG�WR�UDGLFDO�JURXS���������“������YV�������
“�����PLQV��S���������7KH�GRVH�RI�UDGLDWLRQ�ZDV�VLJQLILFDQWO��KLJKHU�LQ�IHPRUDO�JURXS�DV�FRPSDUHG�WR�WKH�UDGLDO�
JURXS���������“��������YV�������“�������P*<��S���������)XUWKHU��WKH�DPRXQW�RI�FRQWUDVW�XVHG�ZDV�VLJQLILFDQWO��
KLJKHU�LV�VLJQLILFDQWO��KLJKHU�LQ�IHPRUDO�JURXS�DV�FRPSDUHG�WR�WKH�UDGLDO�JURXS����������“������YV�������“��������
S��������DQG�ZDV�VWDWLVWLFDOO��VLJQLILFDQW��7KH�RYHUDOO�DFFHVV�VLWH�FRPSOLFDWLRQV�ZHUH�KLJKHU�LQ�IHPRUDO�WKDQ�UDGLDO�
JURXS�

&R�FO��LR���7KH�SUHVHQW� VWXG�� FRQFOXGHV� WKDW� UDGLDO�DSSURDFK�ZDV� IRXQG� WR�EH� VDIHU� DOWHUQDWLYH� WR� IHPRUDO�
DSSURDFK�IRU�FRURQDU��LQWHUYHQWLRQV�ZLWK�OHVVHU�UDGLDWLRQ�H[SRVXUH��OHVVHU�YDVFXODU�FRPSOLFDWLRQV�DQG�UHGXFHG�
ULVN�RI�FRQWUDFW�LQGXFHG�QHSKURSDWK��GXH�WR�OHVVHU�FRQWUDVW�XVDJH�

.H��RUGV��5DGLDO�DSSURDFK��)HPRUDO�DSSURDFK��5DGLDWLRQ��&RQWUDVW���FFHVV�VLWH��3URFHGXUH�WLPH��

+R��WR�FLWH�WKLV�DUWLFOH�

0�6LGGKDUWK���&RPSDULVRQ� RI�5DGLDO�YHUVXV�)HPRUDO��SSURDFKHV� LQ�7HUPV�RI�&RURQDU�� ,QWHUYHQWLRQ� LQ�1DWLYH�&RURQDULHV��
-�&DUGLRYDVF�0HG�6XUJ��������������������

DQG� VWURNH� UHVSRQVLEOH� IRU� !���� RI� WKLV� EXUGHQ���

&XUUHQWO��� SHUFXWDQHRXV� FRURQDU�� DQJLRJUDSK��

�3&��� DQG� SHUFXWDQHRXV� WUDQVOXPLQDO� FRURQDU��

DQJLRSODVW�� �37&��� DUH� ZLGHO�� XVHG� GLDJQRVWLF�

DQG� WKHUDSHXWLF� VWUDWHJ�� IRU� FRURQDU�� DUWHU��

GLVHDVH� UHVSHFWLYHO���� 'XULQJ� WKH� SDVW�� IHPRUDO�

DUWHU�� LV� WKH� PDMRU� DQG� PRVWO�� SUHIHUUHG� DFFHVV�

VLWH� IRU� SHUIRUPLQJ� FRURQDU�� DQJLRJUDSK�� GXH� WR�

LWV�ODUJHU�VL]H��3HUFXWDQHRXV�FRURQDU��LQWHUYHQWLRQ�

�3&,�� FDQ� EH� SHUIRUPHG� E�� PDMRU� WKUHH� URXWHV�

VXFK� DV� IHPRUDO�� EUDFKLDO� RU� UDGLDO� DUWHULHV�� ,Q�

IHPRUDO� DFFHVV�� WKHUH� LV� D� KLJK� FKDQFH� RI�YDVFXODU�

FRPSOLFDWLRQV�ZLWK�RU�ZLWKRXW�EOHHGLQJ�HYHQWV��7KH�

,�WURG�FWLR�

7KH� FDUGLRYDVFXODU� GLVHDVHV� �&9'V�� LV� RQH� RI� WKH�

OHDGLQJ�FDXVH�RI�PRUWDOLW��LQ�,QGLD��7KH�VKLIW�LQ�WKLV�

HSLGHPLRORJ�� LV�PDLQO��GXH� WR� UDPSDQW�HOHYDWLRQ�

RI�&9'V�SUHYDOHQFH�DQG�LWV�DVVRFLDWHG�ULVN�IDFWRUV�

DPRQJ�WKH�,QGLDQ�SRSXODWLRQ��,Q�������WKH�HVWLPDWHG�

SUHYDOHQFH� RI� &9'V� LQ� ,QGLD� LV� HVWLPDWHG� WR� EH�

����� PLOOLRQ��� 2QH�IRXUWK� RI� PRUWDOLW�� DPRQJ� WKH�

,QGLDQ�SRSXODWLRQ� LV�SUHGRPLQDQWO�� GXH� WR� &9'��

ZLWK�LVFKHPLF�KHDUW�GLVHDVH�DQG�VWURNH�DFFRXQWV�IRU�

!����RI� WKH� EXUGHQ�2QH� LQ� �� GHDWKV� LQ� ,QGLD� DUH�

QRZ�EHFDXVH�RI�&9'V�ZLWK�LVFKHPLF�KHDUW�GLVHDVH�



-�06�����O�����������������2����������������������

-����DO�����D�����DV��OD��0��������D���6��J������

PRUH�SUHYDOHQW�YDVFXODU�FRPSOLFDWLRQV�SRVW�IHPRUDO�
3&,� HQFRPSDVVHV� JURLQ� KHPDWRPDV�� IRUPDWLRQ�
RI� DUWHULDO� SVHXGRDQHXU�VPV�� DQG� DUWHULRYHQRXV�
�stulae.��7KXV�WKH�EOHHGLQJ�HYHQWV�LV�KLJKO��YDULDEOH�
DQG�SUHYLRXV�UHSRUWV�VKRZV�DQ�LQFLGHQFH�EHWZHHQ�
�����DQG� WKH�UDWH� LV�FRPSDUDWLYHO��KLJKHU� LQ� 3&,�
SDWLHQWV�DV�WKDW�RI�WKH�GLDJQRVWLF�FDWKHWHUL]DWLRQ�����
7KH� XVH� RI� QHZ� VKHDWKV�� JXLGLQJ� FDWKHWHUV� DQG�
ZLUHV�DUH�IHDVLEOH�E��UDGLDO�DFFHVV�IRU�IRU�FRURQDU��
LQWHUYHQWLRQV� DQG� DOVR� RIIHUV� EHWWHU� SDWLHQW�
FRPSDWLELOLW��� )XUWKHU�� UDGLDO� DFFHVV� HOLFLWV� HDV��
DUWHU��FRPSUHVVLRQ�DQG�HDUOLHU�SDWLHQW�PRELOL]DWLRQ��
DQG� HYHQ� UHGXFHV� WKH� KRVSLWDO� VWD���� 7KLV� OHDG� WR�
PRUH� LQWHUYHQWLRQV�FDUULHG�RXW�XVLQJ�UDGLDO�DFFHVV�
DQG� PRVW� RI� WKH� RSHUDWRUV� DUH� FRPIRUWDEOH� ZLWK�
WKH� 3&,� SHUIRUPHG�XVLQJ� UDGLDO� DFFHVV��+RZHYHU��
PDQ��RSHUDWRUV�RSLQHG�WKDW�IHPRUDO�DFFHVV�LV�HDVLHU�
and� faster� but� it� imposes� signi�cant� complication�
DPRQJ� WKH� SDWLHQW� SRSXODWLRQ�� +RZHYHU�� LQ�
RWKHU� LQVWDQFH�� WKH� UDGLFDO� DFFHVV� GHOLYHUV� PRUH�
FRPSOLFDWLRQ�IRU�WKH�RSHUDWRUV�EXW�RIIHUV�OHVV�SRVW�
DGPLQLVWUDWLRQ� SURFHGXUDO� FRPSOLFDWLRQV��� 7KH�
SXUSRVH�RI�WKLV�VWXG��ZDV�WR�DVVHVV�SURFHGXUH�WLPH��
UDGLDWLRQ�SDUDPHWHUV��FRQWUDVW�DPRXQW�UHTXLUHG�DQG�
DFFHVV�VLWH�FRPSOLFDWLRQV�EHWZHHQ�WKH�IHPRUDO�DQG�
UDGLDO� DSSURDFKHV� GXULQJ� SHUFXWDQHRXV� FRURQDU��
LQWHUYHQWLRQV��

0DWHULDOV�D�G�0HWKRGV

7KLV�ZDV�D�KRVSLWDO�EDVHG�VLQJOH�FHQWHU�5DQGRPL]HG�
&RPSDUDWLYH�,QWHUYHQWLRQDO�VWXG��ZKLFK�LQFOXGHG�
����SDWLHQWV�ZKR�XQGHUZHQW�3&,�DW�9�GHKL�LQVWLWXWH�
RI�0HGLFDO�6FLHQFHV�DQG�5HVHDUFK�&HQWUH�GXULQJ�WKH�
SHULRG�EHWZHHQ�-DQXDU�������WR�-XQH�������

��FO��LR��&�L���LD

�OO�3DWLHQWV�PRUH�WKDQ�����HDUV�RI�DJH�DGPLWWHG�LQ�
&&8�IRU�FRURQDU��LQWHUYHQWLRQV��

��FO��LR��F�L���LD

3DWLHQWV� ZLWK� VHSVLV�� EOHHGLQJ� GLDWKHVLV�� VHYHUH�
WKURPERF�WRSHQLD�� GHFRPSHQVDWHG� KHDUW� IDLOXUH��
DFWLYH�EOHHGLQJ�HVSHFLDOO��JDVWUR�LQWHVWLQDO�EOHHGLQJ��
SRVW�&�%*�DQG�DFXWH�P�RFDUGLDO� LQIUDFWLRQ�ZHUH�
H[FOXGHG�IURP�WKH�VWXG���

�D�LDO��SS�RDF�

Modi�ed�Allen�test�was�done�WR�GHWHUPLQH�FROODWHUDO�
FLUFXODWLRQ� LV� SUHVHQW� IURP� XOQDU� DUWHU�� LQ� FDVH�

WKURPERVLV� RFFXUV� LQ� UDGLDO� DUWHU���7KH�KDQG�ZDV�
HOHYDWHG�DQG�WKH�SDWLHQW�ZDV�DVNHG�WR�FOHQFK�WKHLU�
�st�for�about�30�seconds.�Pressure�was�applied�over�
WKH�XOQDU�DQG�WKH�UDGLDO�DUWHULHV�VR�DV�WR�RFFOXGH�ERWK�
RI�WKHP��6WLOO�HOHYDWHG��WKH�KDQG�ZDV�WKHQ�RSHQHG��,W�
VKRXOG�DSSHDU�EODQFKHG��SDOORU�PD��EH�REVHUYHG�DW�
the��nger�nails).�Ulnar�pressure�was�released�while�
UDGLDO�SUHVVXUH�LV�PDLQWDLQHG��DQG�WKH�FRORU�VKRXOG�
UHWXUQ�ZLWKLQ� �� WR� ��� VHFRQGV�� ,I� FRORU� UHWXUQV� DV�
GHVFULEHG���OOHQ�V�WHVW�ZDV�FRQVLGHUHG�WR�EH�QRUPDO��
,I� FRORU� IDLOV� WR� UHWXUQ�� WKH� WHVW� ZDV� FRQVLGHUHG�
DEQRUPDO� DQG� LW� VXJJHVWV� WKDW� WKH� XOQDU� DUWHU��
supply�to�the�hand�was�not�suf�cient,�indicating�it�
was�unsafe�to�cannulate.�After�con�rming,�patency�
RI� &ROODWHUDO� FLUFXODWLRQ� WR� KDQG�� WKH� ZULVW� ZDV�
SUHSSHG� DQG� GUDSHG�ZLWK� D� IHPRUDO� DFFHVV� JURLQ�
GUDSH����PJ�RI�PLGD]RODP�ZDV�JLYHQ�EHIRUH�VWDUWLQJ�
SURFHGXUH��5DGLDO�DUWHU��ZDV�WKHQ�SXQFWXUHG�XVLQJ�
��*� QHHGOH� DQG� ������� JXLGH� ZLUH�� 5DGLRIRFXV��
WHUXPR� &RUS��� ZDV� EH� LQVHUWHG�� )ROORZLQJ� ZKLFK�
D��)� LQWURGXFHU� VKHDWK�ZDV� LQVHUWHG���IWHU� VKHDWK�
UHSODFHPHQW�� FRFNWDLO� FRQWDLQLQJ� �PJ� GLOWLD]HP��
DQG�����,8�NJ�XQIUDFWLRQDWHG�KHSDULQ�ZDV�LQMHFWHG��
�IWHU�SURFHGXUH��5DGLDO� VKHDWK�ZDV� UHPRYHG�DQG�
FRPSUHVVLRQ�DSSOLHG�WLOO�DGHTXDWH�KRPHRVWDVLV�ZDV�
DFKLHYHG�

��PR�DO�DSS�RDF�

*URLQ�ZDV�SUHSSHG�DQG�GUDSHG��7KH�IHPRUDO�DUWHU��
SXQFWXUH�VLWH�ORFDOL]HG�DQG�SXQFWXUHG�DQG�D�VSXUW�
RI� SXOVDWLOH� EORRG� ZDV� VHHQ� DQG� WKHQ� D� -� WLSSHG�
JXLGH� ZLUH� ZDV� DGYDQFHG� JHQWO�� LQWR� WKH� DUWHU���
�IWHU� WKH� JXLGH� ZLUH� ZDV� SRVLWLRQHG� LQ� WKH� LOLDF�
artery,�needle�is�removed�with��rm�hand�pressure�
applied�over�the�puncture�site�with�the�last�3��ngers�
to�control�bleeding,�and�the��rst�2��ngers�pinching�
WKH� JXLGH� ZLUH� WR� VHFXUH� LW� ZKLOH� WKH� VKHDWK� LV�
SODFHG�RYHU� WKH�ZLUH�� WKLV� IROORZHG�E�� DGYDQFLQJ�
WKH�VKHDWK�GLODWRU�DVVHPEO��ZLWK�D�URWDWRU��PRWLRQ�
ZKLOH� KROGLQJ� WKH�JXLGH�ZLUH� VWUDLJKW� DQG� VWDEOH��
7KH� GLODWRU� DQG� JXLGH� ZLUH� WRJHWKHU� ZHUH� WKHQ�
UHPRYHG�� %ORRG� ZDV� WKHQ� DVSLUDWHG� DQG� VKHDWK�
is� �ushed� through� the� side� arm� with� heparinized�
VDOLQH���W�WKH�HQG�RI�SURFHGXUH��&7�ZDV�PHDVXUHG�
DQG�VKHDWK�ZDV�UHPRYHG�DIWHU��&7�ZDV� OHVV�WKDQ�
����VHFRQGV��0DQXDO�FRPSUHVVLRQ�ZDV�SHUIRUPHG�
XQWLO�VDWLVIDFWRU��KHPRVWDVLV�KDG�EHHQ�DFKLHYHG�DQG�
IROORZHG�E��SODFHPHQW�RI�FRPSUHVVLYH�EDQGDJH�IRU�
��KRXUV��7KH�OHJ�ZDV�LPPRELOL]HG�IRU����KRXUV�

2��FRP��P�D�����

7KH�IROORZLQJ�RXWFRPHV�ZHUH�PHDVXUH�GXULQJ�WKH�
VWXG���
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Procedure� time� which� was� de�ned� as� time�
between��rst�needle�skin�prick�for�obtaining�access�
WLOO�UHPRYDO�RI�ODVW�FDWKHWHU��7KH�DPRXQW�RI�FRQWUDVW�
XVHG�ZHUH�DOVR�PHDVXUHG��

7KH� IROORZLQJ� UDGLDWLRQ� SDUDPHWHUV� VXFK� DV�
dose� area� Product� (DAP),� which� re�ects� both� the�
GRVH�DQG�WKH�DUHD�RI�UDGLDWLRQ�DGPLQLVWHUHG�WR�WKH�
SDWLHQWV� DQG� H[SUHVVHV� DV� P*�� FP��� )OXRURVFRS��
time� (FT)� which� re�ects� the� length� of� time� the�
SDWLHQW�DQG�RSHUDWRU�DUH�H[SRVHG�WR� UDGLDWLRQ�DQG�
H[SUHVVHG�LQ�PLQXWHV��7KHQ�FXPXODWLYH�DLU�NHUPD��
PHDVXUHG� LQ� PLOOLJUD��P*��� DGPLQLVWHUHG� IURP�
WKH�DQJLRJUDSK��V�VWHP�ZHUH�DOVR�PHDVXUHG��

�FFHVV� VLWH� FRPSOLFDWLRQV� VXFK� DV� YDVFXODU�
complications� was� de�ned� as� death� caused� by�
YDVFXODU� FRPSOLFDWLRQV�� YDVFXODU� UHSDLU�� PDMRU�
YDVFXODU� EOHHGLQJ� �!�� J� KHPRJORELQ� GHFUHDVH�
EHFDXVH� RI� DFFHVV� VLWH� EOHHGLQJ� RU� UHWURSHULWRQHDO�
EOHHGLQJ�� UHTXLULQJ� EORRG� WUDQVIXVLRQ�� YHVVHO�
RFFOXVLRQ�� RU� ORVV� RI� GLVWDO� SXOVH�� 0LQRU� YDVFXODU�
complications�was�de�ned�as�any�of�the�following:�
KHPDWRPD�����FP��DUWHU��VSDVP�

�D�D���DO��L�

�OO� GDWD� ZHUH� H[SUHVVHG� DV� PHDQ� “� VWDQGDUG�
GHYLDWLRQ� RI� WKH� PHDQ�� 'HVFULSWLYH� VWDWLVWLFV�
ZDV� XVHG� WR� DQDO�VH� WKH� GHPRJUDSKLFV� GHWDLOV��
&RPSDULVRQ�EHWZHHQ�UDGLDO�DQG�IHPRUDO�DSSURDFK�
ZDV�GRQH�E��RQH�ZD���129���,Q�DOO�FDVHV��S�������
was� considered� as� signi�cant.� Data� analysis� was�
SHUIRUPHG� XVLQJ� 6366�9����� �6366� ,QF���&KLFDJR��
,OOLQRLV��

5HV�OWV

,Q�WKLV�VWXG�������SDWLHQWV�ZHUH�UHFUXLWHG�DQG�RXW�RI�
WKHVH����VXEMHFWV�ZHUH�DVVLJQHG�WR�UDGLDO�JURXS�DQG�
����VXEMHFWV�ZHUH�DVVLJQHG�WR�IHPRUDO�JURXS�

7DEOH���VKRZV�WKH�GHPRJUDSKLF�FKDUDFWHUV�RI�WKH�
VXEMHFWV� VXFK� DV� DJH� �� JHQGHU�� %0,� DQG� VPRNLQJ�
VWDWXV�� GLVHDVH� VWDWXV� DQG� ELRFKHPLFDO� OHYHOV� LQ�
UDGLDO�DQG�IHPRUDO�JURXS��

,Q�WKH�SUHVHQW�VWXG���IRU�FRURQDU��LQYHQWLRQ�WKH�
OHIW�DQWHULRU�GHVFHQGLQJ�DUWHU��ZHUH�ZLGHO��XVHG�LQ�
ERWK�WKH�JURXSV��)HPRUDO���������DQG�5DGLDO����������
S ������� IROORZHG� E�� ULJKW� FRURQDU�� DUWHU�� �������
vs�31.2%;�p=0.07),� left� circum�ex�artery� (33.5%�vs�
25%;�p=0.29)�and�it�was�statistically�non-signi�cant.�
+RZHYHU�� PXOWL�YHVVHO� FRURQDU�� LQWHUYHQWLRQV�
was� signi�cantly� higher� in� femoral� access� group�
DV�FRPSDUHG� WR� WKH� UDGLDO� DFFHVV�JURXS� �������YV�
�������S �������

7DEOH����%DVHOLQH�FKDUDFWHULVWLF�RI�WKH�SDWLHQWV�

3DUDPHWHUV
)HPRUDO�
DSSURDFK�
�� ����

5DGLDO�
DSSURDFK�
�� ���

3��
YDO�H

�JH��<HDUV� �����“���� �����“����� ����

*H�GHU

0DOH� ����������� ����������
����

)HPDOH ��������� ��������

%0,��.J�FP�� �����“���� �����“���� ����

�LVHDVH�6WDW�V

&�' <HV� ��������� ����������
����

1R �������� ���������

+�SHUWHQVLRQ� <HV� ���������� ����������
����

1R ����������� ���������

'LDEHWHV� <HV� ���������� ����������
����

1R ����������� ����������

6PRNLQJ�6WDWXV <HV� ����������� ����������
����

1R ��������� ����������

%LRFKHPLFDO�/HYHOV

+DHPRJORELQ���� �����“���� �����“���� ����

7/&��������FHOOV�
OLWHU��

����“���� ����“���� ����

3ODWHOHW�FRXQW��;�
�����OLWHU��

������“������ ������“����� ����

5DQGRP�%ORRG�
6XJDU��PJ�GO�

������“����� ������“����� ����

3URWKURPELQ�WLPH�
�6HFV�

��“���� �����“���� ����

,15� ����“���� ����“���� ����

%ORRG�8UHD��PJ�
GO�

�����“���� �����“���� ����

6U��&UHDWLQLQH�
�PJ�GO�

����“���� ����“���� ����

7KH� GDWD�ZHUH� UHSUHVHQWHG� DV� PHDQ“� VWDQGDUG�
GHYLDWLRQ��,15��,QWHUQDWLRQDO�1RUPDOL]HG�5DWLR��

,Q� WKLV� VWXG��� WKH� UDGLDWLRQ� GRVH� UHSUHVHQWHG�
DV� &XPXODWLYH� �LU� .HUPD� >&�.@� PLOOLJUD��
[mGy]� (CAK� [mGy])� was� signi�cantly� higher�
LQ� IHPRUDO� DSSURDFK� DV� FRPSDUHG� WR� WKH� UDGLDO�
DSSURDFK� ��������“��������YV�������“�������P*���
S� ��������� )XUWKHU�� WKH� WRWDO� DPRXQW� RI� UDGLDWLRQ�
GHOLYHUHG��UHSUHVHQWHG�DV�GRVH�DUHD�SURGXFW��'�3��
P*�� FP�� was� signi�cantly� higher� in� femoral�
DSSURDFK� DV� FRPSHUHG� WR� WKH� UDGLDO� DSSURDFK�
����������“���������YV���������“���������P*��FP���
p<0.001).�The��uorography� time�was�signi�cantly�
KLJKHU� LQ� IHPRUDO� DSSURDFK� DV� FRPSHUHG� WR� WKH�
UDGLDO�DSSURDFK�������� “������ YV� �����“������
PLQV��S���������7KH�GDWD�ZHUH�VKRZQ�LQ�7DEOH����

7KH� FRURQDU�� LQWHUYHQWLRQ� SURFHGXUH� WLPH�
was� signi�cantly� higher� in� femoral� approach� as�
FRPSDUHG� WR� WKH� UDGLDO� DSSURDFK� ������“������ YV�
�����“������� S��������� )XUWKHU�� WKH� FRQWUDVW� XVHG�
were� signi�cantly� higher� in� femoral� approach� as�
FRPSDUHG�WR�WKH�UDGLDO�DSSURDFK���������“������ YV�

0�6LGGKDUWK���&RPSDULVRQ�RI�5DGLDO�YV�)HPRUDO��SSURDFKHV�LQ�7HUPV�RI�&RURQDU���
,QWHUYHQWLRQ�LQ�1DWLYH�&RURQDULHV
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������“�������S���������7KH�UHVXOWV�ZHUH�VKRZQ� LQ�
7DEOH����

7DEOH� ���&RPSDULVRQ� RI� 5DGLDWLRQ� SDUDPHWHUV�EHWZHHQ� UDGLDO�
DQG�IHPRUDO�JURXS�

5DGLDWLR��
3DUDPHWHUV�

)HPRUDO�DSSURDFK�
�� ����

5DGLDO�
DSSURDFK�
�� ���

3��
YDO�H

5DGLDWLRQ�
GRVH��P*��

�������“������� �������“������� ������

7RWDO�DPRXQW�
RI�UDGLDWLRQ�
�P*��FP��

����������“�������� ���������“�
��������

������

)OXRURJUDSK��
WLPH��PLQV�

������“����� �����“������ ������

7KH� GDWD� ZHUH� H[SUHVVHG� DV� PHDQ� “� VWDQGDUG�
GHYLDWLRQ�

7DEOH� ���&RPSDULVRQ� RI� SURFHGXUH� WLPH� DQG� FRQWUDVW� YROXPH�
EHWZHHQ�UDGLDO�DQG�IHPRUDO�JURXS�

3DUDPHWHUV�
)HPRUDO�
DSSURDFK�
�� ����

5DGLDO�
DSSURDFK�
�� ���

3�YDO�H

3URFHGXUH� 7LPH�
�PLQV�

�����“����� �����“����� ������

&RQWUDVW�YROXPH�
�PO�

�������“����� ������“����� ������

7KH� GDWD� ZHUH� H[SUHVVHG� DV� PHDQ� “� VWDQGDUG�
GHYLDWLRQ�

7KH� RYHUDOO� DFFHVV� VLWH� FRPSOLFDWLRQV� ZDV�
signi�cantly� higher� in� femoral� approach� as�
FRPSDUHG�WR�UDGLDO�JURXS��������YV������S���������
7KH�PLQRU�FRPSOLFDWLRQV�VXFK�DV�KHPDWRPD����FP�
�������YV������S �������DQG�HFFK�PRVLV��������YV�
������ S�������� ZHUH� KLJKHU� LQ� IHPRUDO� DSSURDFK�
DV�WKDW�RI�WKH�UDGLDO�DSSURDFK�DQG�LW�ZDV�IRXQG�WR�
be� statistically� signi�cant.� In� our� study,� none� of�
WKH� SDWLHQWV� GHYHORSHG�PDMRU� FRPSOLFDWLRQV� VXFK�
DV�YDVFXODU�UHSDLU��PDMRU�YDVFXODU�EOHHGLQJ��EORRG�
WUDQVIXVLRQ�� YHVVHO� RFFOXVLRQ�� ORVV� RI� GLVWDO� SXOVH��
+RZHYHU�� RQH� SDWLHQW� LQ� ERWK� IHPRUDO� DQG� UDGLDO�

DSSURDFK�GHYHORSHG�KHPDWRPD�!��FP��1LO�DFFHVV�
site� complications� were� signi�cantly� higher� in�
UDGLDO� DSSURDFK� DV� WKDW� RI� WKH� IHPRUDO� DSSURDFK�
�������YV��������S���������7KH�GDWD�ZHUH�GLVSOD�HG�
LQ�7DEOH���

In�this�study,�there�was�no�signi�cance�difference�
LQ�WKH�GXUDWLRQ�RI�KRVSLWDO�VWD��EHWZHHQ�WKH�UDGLDO�
DQG�IHPRUDO�DSSURDFK������“�����YV�����“�����GD�V��
S ��������7KH�GDWD�ZHUH�VKRZQ�LQ�)LJ���

4

5

6

Radial approach Femoral approach
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)LJ����+RVSLWDO�VWD��LQ�WKH�SUHVHQW�VWXG��

�LVF�VVLR��

,VFKHPLF�+HDUW�GLVHDVH� �,+'�� LV� RQH� RI� WKH�PDMRU�
FDXVH� RI� PRUWDOLW�� DPRQJ� WKH� ,QGLDQ� SRSXODWLRQ�
ZLWK� D� SUHYDOHQFH� RI� ����� LQ� UXUDO� DUHDV� DQG�
������ LQ� XUEDQ� DUHDV� EDVHG� RQ� WKH� SUHYLRXV�
SRSXODWLRQ� EDVHG� FURVV� VHFWLRQDO� VXUYH�V���� 7KH�
GLVHDVH�SURJUHVVLRQ�DQG�WKH�GHYHORSPHQW�RI�DFXWH�
HYHQWV� LQ� &�'� SDWLHQWV� DUH� WKH� OHDGLQJ� FDXVHV� RI�
PRUELGLW��DQG�PRUWDOLW���7KH�DLP�RI�WKLV�ZRUN�ZDV�
to�demonstrate�the�bene�ts�of�the�radial�approach�
LQ�FRPSDULVRQ�WR�WKH�IHPRUDO�DSSURDFK�IRU�SDWLHQWV�
ZLWK�FRURQDU��LQWHUYHQWLRQV��7KH�HQG�UHVXOW�ZDV�WR�
ORRN�IRU�WKH�SURFHGXUH�WLPH��UDGLDWLRQ�SDUDPHWHUV��
DQG� FRQWUDVW� DPRXQW�� DFFHVV� VLWH� FRPSOLFDWLRQ�
EHWZHHQ�WKH�WZR�DSSURDFKHV�UHVSHFWLYHO���

,Q�RXU�VWXG���WKH�PHDQ�DJH�RI�SDWLHQWV�LQ�IHPRUDO�
JURXS�DQG�UDGLDO�JURXS�ZDV�IRXQG�WR�EH������“�����
YV� �����“������ �HDUV� DQG� LW� ZDV� IRXQG� WR� QRQ�
signi�cant.�Similar�to�our�report�in�a�study�dine�by�
Bhat�et�al�.�there�was�no�signi�cant�difference�in�the�
DJH�RI�WKH�SDWLHQWV�EHWZHHQ�WKH�IHPRUDO�DQG�UDGLDO�
JURXS���

,Q�RXU�VWXG��WKH�PHDQ�SURFHGXUH�WLPH�LQ�IHPRUDO�
group� was� signi�cantly� higher� as� compared� to�
WKH� UDGLDO�JURXS� ������“������YV������“������PLQV��
S���������7KH�LQFUHDVHG�SURFHGXUH�WLPH�IRU�IHPRUDO�
DSSURDFK�PLJKW�EH�GXH�WR�WKH�FRPSOH[�SURFHGXUH�
LQYROYHG�GXULQJ�3&,��+RZHYHU�� LQ� )(5�5,�VWXG��
there�was�no�signi�cant�difference�in�the�procedure�
WLPH�EHWZHHQ� WKH�IHPRUDO�DQG�UDGLDO�JURXS�����YV�
�����PLQV��S ��������,Q�FRQWUDVW�WKH�VWXG��FRQGXFWHG�

7DEOH� ��� &RPSDULVRQ� RI� FRPSOLFDWLRQV� EHWZHHQ� UDGLDO� DQG�
IHPRUDO�DSSURDFK�

&RPSOLFDWLR�V�
)HPRUDO�
DSSURDFK�
�� ����

5DGLDO�
DSSURDFK�
�� ���

3�YDO�H

2YHUDOO�&RPSOLFDWLRQV� ����������� �������� ������

0L�RU�&RPSOLFDWLR�V

+HPDWRPD���FP �<HV� ���������� �
������

�1R ����������� ��������

(FFK�PRVLV <HV� ���������� ��������
������

1R ����������� ����������

0DMRU�&RPSOLFDWLR�V

+HPDWRPD���FP <HV� �������� ��������
����

1R ����������� ����������

1R�&RPSOLFDWLRQV� <HV� ���������� ����������
������

1R� ����������� ����������
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E��%KDW�HW�DO�VKRZHG�WKDW�WKH�SURFHGXUH�WLPH�ZDV�
signi�cantly�higher�in�radial�group�as�compared�to�
WKH�IHPRUDO�JURXS�>���“�����YV������“������PLQV��S �
����@���

,Q�RXU�VWXG��FRQWUDVW�XVDJH�ZDV�PRUH�LQ�IHPRUDO�
JURXS�ZKHQ� FRPSDUHG� WR� UDGLDO� JURXS�� 7KLV�ZDV�
LQ�DFFRUGDQFH�WR�VWXG��E��DXWKRUV�%HUQDW�HW�DO�ZKR�
IRXQG�FRQWUDVW�XVDJH�ZDV�OHVV�LQ�UDGLDO�JURXS������

,Q�RXU�VWXG���UDGLDWLRQ�H[SRVXUH�ZDV�FRQVLGHUDEO��
KLJKHU� LQ� IHPRUDO� JURXS� WKDQ� 5DGLDO� JURXS�� 7KH�
Fluoro�Time,�DAP,�CAK�were�signi�cantly�higher�
LQ�IHPRUDO�JURXS�WKDQ�5DGLDO�JURXS��7KLV�PLJKW�EH�
GXH�WR�HQKDQFHG�PXOWL�YHVVHO�VWHQWLQJ�DQG�FRPSOH[�
FRURQDU��DQDWRP���GH�0DWWRV�HW�DO�VKRZHG�WKDW�WKH�
LQ� KDQGV� RI� H[SHUW� RSHUDWRU�� UDGLDWLRQ� H[SRVXUH�
ZDV� OHVV� LQ� WUDQVUDGLDO���� ,Q� FRQWUDVW�7DULJKDWQLD�
HW� DO� LQ� WKHUH� VWXG�� IRXQG�QR�GLIIHUHQFHV� EHWZHHQ�
UDGLDO�DQG� IHPRUDO�JURXSV� LQ�SDWLHQWV�XQGHUJRLQJ�
FRURQDU��LQWHUYHQWLRQV���

,Q�RXU�VWXG�� WKH�DFFHVV�VLWH�FRPSOLFDWLRQV�ZHUH�
KLJKHU� LQ� IHPRUDO� JURXS� WKDQ� UDGLDO� JURXS�� 7KH�
minor� complications� were� signi�cantly� higher� in�
IHPRUDO� WKDQ� UDGLDO� JURXS�� %UXHFN� HW� DO�� 6KRZHG�
ORZHU� FRPSOLFDWLRQ� UDWH� LQ� UDGLDO� JURXS� DV�
FRPSDUHG� WR� WKH� IHPRUDO� JURXS� ZKLFK� LV� LQ� OLQH�
ZLWK�WKH�SUHVHQW�VWXG�����)XUWKHU�� WKH�)�50,�WULDO�
DOVR�VKRZHG�ORZHU�YDVFXODU�FRPSOLFDWLRQV�LQ�UDGLDO�
DFFHVV�DV�FRPSDUHG�WR�WKH�IHPRUDO�DFFHVV�ZKLFK�LV�
LQ�DFFRUGDQFH�ZLWK�WKH�SUHVHQW�VWXG����

�LPL�D�LR��

7KH�SUHVHQW�VWXG��ZDV�SHUIRUPHG�RQ�LQWHUYHQWLRQV�
LQ� QDWLYH� FRURQDU�� RQO�� DQG� LQWHUYHQWLRQV� LQ�
67(0,�� SRVW� &�%*� SDWLHQWV� ZHUH� H[FOXGHG��
&RPSOH[� FRURQDU�� LQWHUYHQWLRQV� ZHUH� RQO�� GRQH�
WKURXJK� IHPRUDO� DSSURDFK� RZLQJ� WR� IDPLOLDULW��
E��RSHUDWRUV��7KH�VDPSOH�VL]H�LQ�UDGLDO�JURXS�ZDV�
VPDOO�DV�UDGLDO�LQWHUYHQWLRQV�ZHUH�VWDUWHG�UHFHQWO���
�OO�WKH�FRURQDU��LQWHUYHQWLRQ�LQ�5DGLDO�JURXS�ZDV�
SHUIRUPHG�E��D�VLQJOH�H[SHUW�RSHUDWRU�

&R�FO�VLR��

&RURQDU�� DUWHU�� GLVHDVH� LV� D� PDMRU� JOREDO� KHDOWK�
SUREOHP� ZLWK� DQ� LQFUHDVLQJ� WUHQG�� 7KH� SUHVHQW�
VWXG�� VKRZV� WKDW� WKH� UDGLDO� DSSURDFK� WR� EH� D�
VDIHU�DOWHUQDWLYH�WR�IHPRUDO�DSSURDFK�IRU�FRURQDU��
LQWHUYHQWLRQV�ZLWK�OHVVHU�UDGLDWLRQ�H[SRVXUH��OHVVHU�
YDVFXODU�FRPSOLFDWLRQV��DQG�UHGXFHG�ULVN�RI�FRQWUDVW�
LQGXFHG�QHSKURSDWK��GXH�WR�OHVVHU�FRQWUDVW�XVDJH�

�F��R�O����P�����1LO��

Con�ict�of�Interest:�1RQH�WR�'HFODUH��

����L����R��F����1LO�

5HIHUH�FHV�

��� ,QGLD� 6WDWH�/HYHO� 'LVHDVH� %XUGHQ� ,QLWLDWLYH�
&9'� &ROODERUDWRUV�� 7KH� FKDQJLQJ� SDWWHUQV� RI�
FDUGLRYDVFXODU�GLVHDVHV�DQG�WKHLU�ULVN�IDFWRUV�LQ�WKH�
VWDWHV�RI�,QGLD��WKH�*OREDO�%XUGHQ�RI�'LVHDVH�6WXG��
����������/DQFHW�*ORE�+HDOWK���������H��������

��� 9DNLOL�+��6DGHJKL�5��5H]DSRRU�3��HW�DO��,Q�KRVSLWDO�
RXWFRPHV� DIWHU� SULPDU�� SHUFXWDQHRXV� FRURQDU��
LQWHUYHQWLRQ� DFFRUGLQJ� WR� OHIW� YHQWULFXODU� HMHFWLRQ�
IUDFWLRQ���5<���WKHURVFOHU���������������������

��� 7DQ�&��6FKDW]�5���7KH�KLVWRU��RI�FRURQDU��VWHQWLQJ�
,QWHUY�&DUGLRO�&OLQ�����������������������

��� �SSOHJDWH� 5-�� 6DFULQW�� 07�� .XWFKHU� 0��� HW� DO��
7UHQGV� LQ�YDVFXODU�FRPSOLFDWLRQV�DIWHU�GLDJQRVWLF�
FDUGLDF�FDWKHWHUL]DWLRQ�DQG�SHUFXWDQHRXV�FRURQDU��
LQWHUYHQWLRQ�YLD�WKH�IHPRUDO�DUWHU�������WR�������-�
�P�&ROO�&DUGLRO�&DUGLRYDVF�,QWHUY����������������
���

��� �URUD�1�� 0DWKHQ��0(�� 6HSNH� &�� HW� DO�� 3UDFWLFHV�
DQG� FRPSOLFDWLRQV� RI� YDVFXODU� FORVXUH� GHYLFHV�
DQG�PDQXDO� FRPSUHVVLRQ� LQ� SDWLHQWV� XQGHUJRLQJ�
HOHFWLYH� WUDQVIHPRUDO� FRURQDU�� SURFHGXUHV�� �P�
+HDUW-������������������

��� 6PLORZLW]�15��.LUWDQH��-��*XLU��0��HW�DO��3UDFWLFHV�
DQG� FRPSOLFDWLRQV� RI� YDVFXODU� FORVXUH� GHYLFHV�
DQG� PDQXDO� FRPSUHVVLRQ� LQSDWLHQWV� XQGHUJRLQJ�
HOHFWLYH� WUDQVIHPRUDO� FRURQDU�� SURFHGXUHV��P-�
&DUGLRO�������,Q�SUHVV�

��� &DQWRU� :-�� 0HKWD� 65�� <XDQ� )�� HW� DO�� 5DGLDO�
YHUVXV� IHPRUDO� DFFHVV� IRU� HOGHUO�� SDWLHQWV� ZLWK�
DFXWH� FRURQDU�� V�QGURPH� XQGHUJRLQJ� FRURQDU��
DQJLRJUDSK�� DQG� LQWHUYHQWLRQ�� LQVLJKWV� IURP� WKH�
5,9�/�WULDO���P�+HDUW�-������������������������

��� 5RPDJQROL�(��%LRQGL�=RFFDL�*��6FLDKEDVL����HW�DO��
5DGLDO� YHUVXV� IHPRUDO� UDQGRPL]HG� LQYHVWLJDWLRQ�
LQ�67�VHJPHQW�HOHYDWLRQ�DFXWH�FRURQDU��V�QGURPH��
WKH� 5,)/(�67(�&6� �UDGLDO� YHUVXV� IHPRUDO�
UDQGRPL]HG� LQYHVWLJDWLRQ� LQ� 67�HOHYDWLRQ� DFXWH�
FRURQDU��V�QGURPH��VWXG���-��P�&ROO�&DUGLRO������
������������������

��� *HLMHU� +�� 3HUVOLGHQ� -�� 5DGLDWLRQ� H[SRVXUH� DQG�
SDWLHQW�H[SHULHQFH�GXULQJ�SHUFXWDQHRXV�FRURQDU��
LQWHUYHQWLRQ� XVLQJ� UDGLDO� DQG� IHPRUDO� DUWHU��
DFFHVV��(XU5DGLRO���������������������

���� 3UDEKDNDUDQ� '�� -HHPRQ� 3�� 5R�� �� HW� DO��
&DUGLRYDVFXODU� 'LVHDVHV� LQ� ,QGLD�� &XUUHQW�
(SLGHPLRORJ�� DQG� )XWXUH�'LUHFWLRQV�� &LUFXODWLRQ�
������������������������

���� %KDW�)���&KDQJDO�.+��5DLQD�+��HW�DO��7UDQVUDGLDO�
YHUVXV� WUDQVIHPRUDO� DSSURDFK� IRU� FRURQDU��
DQJLRJUDSK�� DQG� DQJLRSODVW�� �� �� SURVSHFWLYH��
UDQGRPL]HG�FRPSDULVRQ��%0&�&DUGLRYDVF�'LVRUG��
����������������

0�6LGGKDUWK���&RPSDULVRQ�RI�5DGLDO�YHUVXV�)HPRUDO��SSURDFKHV�LQ�7HUPV�RI�&RURQDU���
,QWHUYHQWLRQ�LQ�1DWLYH�&RURQDULHV
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���� %HFKHU� 7�� %HKQHV� 0�� hQVDO� 0�� HW� DO�� 5DGLDWLRQ�

H[SRVXUH�DQG�FRQWUDVW�DJHQW�XVH�UHODWHG� WR� UDGLDO�

YHUVXV�IHPRUDO�DUWHULDO�DFFHVV�GXULQJ�SHUFXWDQHRXV�

FRURQDU��LQWHUYHQWLRQ��3&,��5HVXOWV�RI�WKH�)(5�5,�

VWXG���&DUGLRYDVF�5HYDVF�0HG���������������������

���� %HUQDW� ,�� +RUDN� '�� 6WDVHN� -�� HW� DO�� 67�VHJPHQW�

HOHYDWLRQ�P�RFDUGLDO� LQIDUFWLRQ� WUHDWHG� E�� UDGLDO�

RU�IHPRUDO�DSSURDFK�LQ�D�PXOWLFHQWHU�UDQGRPL]HG�

FOLQLFDO� WULDO�� WKH� 67(0,�5�',�/� WULDO�-� �P�&ROO�

&DUGLRO������������������������

���� GH�0DWWRV�(,��&DUGRVR�&2��GH�0RUDHV�&�9��HW� DO��

5DGLDWLRQ�H[SRVXUH�LQ�FRURQDU��SURFHGXUHV�XVLQJ�

WKH� UDGLDO� DQG� IHPRUDO� DSSURDFKHV�� 5HY� %UDV�

&DUGLRO�,QYDVLYD��������������������

���� 7DULJKDWQLD����0RKDPPDG��OLDQ��+��*KRMD]DGHK�

0�� HW� DO�� &RPSDULVRQ� RI� WKH� SDWLHQW� UDGLDWLRQ�
H[SRVXUH� GXULQJ� FRURQDU�� DQJLRJUDSK�� DQG�
DQJLRSODVW�� SURFHGXUHV� XVLQJ� WUDQV�UDGLDO� DQG�
WUDQV�IHPRUDO� DFFHVV�� -� &DUGLRYDVF� 7KRUDF� 5HV�
����������������

���� %UXHFN� 0�� %DQGRUVNL� '�� .UDPHU� :�� HW� DO�� ��
UDQGRPL]HG� FRPSDULVRQ� RI� WUDQVUDGLDO� YHUVXV�
WUDQVIHPRUDO� DSSURDFK� IRU� FRURQDU�� DQJLRJUDSK��
DQG� DQJLRSODVW��� -�&&� &DUGLRYDVF� ,QWHUY� ������
��������������

���� %UDVVHOHW� &�� 7DVVDQ� 6�� 1D]H�UROODV� 3�� HW� DO��
5DQGRPLVHG�FRPSDULVRQ�RI�IHPRUDO�YHUVXV�UDGLDO�
DSSURDFK�IRU�SHUFXWDQHRXV�FRURQDU�� LQWHUYHQWLRQ�
XVLQJ� DEFL[LPDE� LQ� DFXWH� P�RFDUGLDO� LQIDUFWLRQ��
UHVXOWV�RI�WKH�)�50,�WULDO��+HDUW�������������������
���


