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6W�G��WR�(YDO�DWH�8VHI�OQHVV�RI�0DJQHVL�P�6�OSKDWH�DQG�
�H�PHGHWRPLGLQH�DV��GM�YDQW�WR�%�SLYDFDLQH�IRU�/R�HU�/LPE�DQG�

�EGRPLQDO�6�UJHULHV�8QGHU�(SLG�UDO��QDHVWKHVLD

0DQM�OD��HYL�6���5DYL�0DGK�V�GKDQD����LQHVK�.ULVKQDP�UWK��

�3RVWJUDGXDWH�5HVLGHQW���3URIHVVRU�DQG�+HDG�RI�'HSDUWPHQW��'HSDUWPHQW�RI�$QDHVWKHVLRORJ����3URIHVVRU�DQG�+HDG�RI�'HSDUWPHQW��
'HSDUWPHQW�RI�(PHUJHQF��0HGLFLQH��6UL�'HYDUDM�8UV�$FDGHP��RI�+LJKHU�(GXFDWLRQ�DQG�5HVHDUFK��5�/�-DODSSD�+RVSLWDO��.RODU��
.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 5DYL� 0DGK�V�GKDQD�� 3URIHVVRU� DQG� +HDG� RI� 'HSDUWPHQW�� 'HSDUWPHQW� RI� $QDHVWKHVLRORJ��� 6UL�

'HYDUDM�8UV�$FDGHP��RI�+LJKHU�(GXFDWLRQ�DQG�5HVHDUFK��5�/�-DODSSD�+RVSLWDO��.RODU��.DUQDWDND���������,QGLD�

(�PDLO��UDYLMDJJX#JPDLO�FRP

5HFHLYHG�RQ������������FFHSWHG�RQ������������

+R��WR�FLWH�WKLV�DUWLFOH�

0DQMXOD�'HYL� 6�� 5DYL�0DGKXVXGKDQD�� 'LQHVK� .ULVKQDPXUWK�� �� 6WXG�� WR� (YDOXDWH�8VHIXOQHVV� RI�0DJQHVLXP�
6XOSKDWH� DQG� 'H[PHGHWRPLGLQH� DV� $GMXYDQW� WR� %XSLYDFDLQH� IRU� /RZHU� /LPE� DQG� $EGRPLQDO� 6XUJHULHV� 8QGHU�

(SLGXUDO�$QDHVWKHVLD��,QGLDQ�-�$QHVWK�$QDOJ������������������

�EVWUDFW

�DFNJ�R��G� D�G��EM�F�L����&HQWUDO�QHXUD[LDO� EORFNDGH�QRW� RQO��SURYLGHV� JRRG� DQDHVWKHWLF�
DQG�VXUJLFDO�FRQGLWLRQV�EXW�LW�KDV�DOVR�DGYDQWDJHV�RYHU�JHQHUDO�DQDHVWKHVLD��7R�FRPSDUH�WLPH�
RI�RQVHW�DQG�GXUDWLRQ�RI�PRWRU�DQG�VHQVRU��EORFNDGH��GXUDWLRQ�RI�DQDOJHVLD��KHPRG�QDPLF�
VWDELOLW���DGYHUVH�HIIHFWV�LI�DQ��DQG�QXPEHU�RI�UHVFXH�DQDOJHVLD�LQ�ILUVW���KRXUV�DIWHU�VXUJHU��

�D���LDOV�D�G����KRGV��$IWHU�HWKLFDO�FRPPLWWHH�SHUPLVVLRQ�DQG�SDWLHQW�FRQVHQW��VWXG��ZDV�
FRQGXFWHG�RQ����SDWLHQWV�DJHG����WR�����HDUV�EHORQJLQJ�WR�$6$��,�DQG�,,�XQGHUJRLQJ�ORZHU�OLPE�
DQG� ORZHU�DEGRPLQDO� VXUJHULHV��ZHUH�UDQGRPO��GLYLGHG� LQWR���JURXSV��*5283�$�UHFHLYHG�
HSLGXUDO� EXSLYDFDLQH� ������ ����PO�� ���PO������QRUPDO� VDOLQH��*5283�%�UHFHLYHG�HSLGXUDO�
%XSLYDFDLQH�����������PO�����PO����PFJ�SHU�NJ�GH[PHGHWRPLGLQH��*5283�&�UHFHLYHG�HSLGXUDO�
%XSLYDFDLQH� ���� �� ���� PO�� �� �PO� ��PJ� PDJQHVLXP� VXOSKDWH�� ([FOXVLRQ� FULWHULD� LQFOXGH�
SDWLHQW�V�ZLWK�EUDG�DUU�WKPLDV��FHUHEURYDVFXODU�GLVHDVHV��QHXURGHJHQHUDWLYH�GLVHDVHV��UHQDO�
DQG� KHSDWLF�GLVHDVHV�� XQFRQWUROOHG�K�SHUWHQVLRQ�� EURQFKLDO� DVWKPD�� LVFKHPLF� KHDUW�GLVHDVH��
GUXJ�DQG�DOFRKRO�DEXVH�DQG�XQFRQWUROOHG�GLDEHWHV�PHOOLWXV�7KH�6WDWLVWLFDO�VRIWZDUH�6366�������
DQG�5�HQYLURQPHQW�YHU�������ZHUH�XVHG�IRU�WKH�DQDO�VLV�RI�WKH�GDWD�DQG�0LFURVRIW�ZRUG�DQG�
([FHO�KDYH�EHHQ�XVHG�WR�JHQHUDWH�JUDSKV��WDEOHV�HWF��7HVW�RI�VLJQLILFDQFH�ZHUH�$129$�DQG�FKL�
VTXDUH�WHVW��3�YDOXH�������VWDWLVWLFDOO��VLJQLILFDQW�

��V�O�V��$QDOJHVLD�LQ�SRVWRSHUDWLYH�SHULRG�DQG�OHVV�QXPEHU�RI�UHVFXH�DQDOJHVLD�ZDV�EHWWHU�
LQ�*URXS�&��'XUDWLRQ�RI�VHQVRU��DQG�PRWRU�EORFNDGH�ZDV�SURORQJHG�DQG�EHWWHU�KHPRG�QDPLF�
VWDELOLW��LQ�*URXS�%

&R�FO�VLR���+HQFH�DGGLWLRQ�RI�PDJQHVLXP�VXOSKDWH�WR�HSLGXUDO�EXSLYDFDLQH�SURYLGHV�EHWWHU�
SRVW�RSHUDWLYH�DQDOJHVLD�DQG�GH[PHGHWRPLGLQH�WR�HSLGXUDO�EXSLYDFDLQH�LQFUHDVHV�GXUDWLRQ�RI�
PRWRU�DQG�VHQVRU��EORFNDGH�ZLWK�EHWWHU�KHPRG�QDPLF�VWDELOLW��

.H��RUGV��%XSLYDFDLQH��(SLGXUDO�DQDHVWKHVLD��'H[PHGHWRPLGLQH��0DJQHVLXP�VXOSKDWH�

.H�� 0HVVDJH�� $GGLWLRQ� RI� PDJQHVLXP� VXOSKDWH� DQG� GH[PHGHWRPLGLQH� IRU� HSLGXUDO�
DQHVWKHVLD� DORQJ� ZLWK� EXSLYDFDLQH� KDV� EHHQ� REVHUYHG� ZLWK� EHWWHU� KHPRG�QDPLF� VWDELOLW���
LQFUHDVHG�GXUDWLRQ�RI�PRWRU�DQG�VHQVRU��EORFNDGH�LQWUDRSHUDWLYHO��ZLWK�JRRG�SRVW�RSHUDWLYH�
DQDOJHVLD�
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,QWURG�FWLRQ

0DQ�� ORZHU� OLPE� DQG� ORZHU� DEGRPLQDO� VXUJLFDO�
SURFHGXUHV� DUH� FRPPRQO�� GRQH� XQGHU� QHXUD[LDO�
EORFN��HLWKHU�VSLQDO�RU�HSLGXUDO�DQDHVWKHVLD��&HQWUDO�
QHXUD[LDO� EORFNDGH� QRW� RQO�� SURYLGHV� XV� JRRG�
DQDHVWKHWLF�DQG�VXUJLFDO�FRQGLWLRQV�EXW�LW�KDV�DOVR�
DGYDQWDJHV� RYHU� JHQHUDO� DQDHVWKHVLD��$GYDQWDJHV�
LQFOXGH� OHVV� DLUZD�� UHODWHG� DQG� SXOPRQDU��
FRPSOLFDWLRQV� WKDW� LQFOXGH� UHGXFHG� FKDQFHV�
RI� SXOPRQDU�� DVSLUDWLRQ� DQG� GHFUHDVHG� VWUHVV�
UHVSRQVH�

(SLGXUDO� DQDHVWKHVLD� LV� D� ZLGHO�� XVHG� DQG� D�
VWDQGDUG� WHFKQLTXH� WKDW� LV� SUDFWLFHG� LQ� PDQ��
VXUJLFDO�SURFHGXUHV��7KHUH�DUH�YDULRXV�DGYDQWDJHV�
RI� HSLGXUDO� DQDHVWKHVLD� RYHU� VSLQDO� DQDHVWKHVLD�
WKDW� LQFOXGHV� VORZ� RQVHW� RI� K�SRWHQVLRQ�� OHYHO� RI�
EORFNDGH�DQG�GXUDWLRQ�RI�EORFNDGH�FDQ�EH�H[WHQGHG�
DQG� WKH� PRVW� LPSRUWDQW� LV� WKH� DELOLW�� WR� SURYLGH�
SRVW�RSHUDWLYH� DQDOJHVLD� WKURXJK� FDWKHWHU�� 7KH�
PRVW�GUHDGHG�FRPSOLFDWLRQ�RI�SRVWGXUDO�SXQFWXUH�
KHDGDFKH�FDQ�EH�DYRLGHG�LQ�HSLGXUDO�DQDHVWKHVLD�

%XSLYDFDLQH�LV�FRPPRQO��XVHG�GUXJ�LQ�HSLGXUDO�
DQDHVWKHVLD�� 9DULRXV� GUXJV� KDYH� EHHQ� DGGHG� DV�
DQ� DGMXYDQW� WR� EXSLYDFDLQH� WR� SURORQJ� GXUDWLRQ�
RI� DQDHVWKHVLD� DQG� DQDOJHVLD� DQG� DOVR� LW� UHGXFHV�
GRVH� GHSHQGHQW� VLGH� HIIHFWV�� 'H[PHGHWRPLGLQH� D�
ZHOO�NQRZQ�DOSKD� �� DJRQLVW�� �� WLPHV�PRUH�SRWHQW�
WKDQ� FORQLGLQH� ZKHQ� DGGHG� DV� DQ� DGMXYDQW� WR�
EXSLYDFDLQH� DGPLQLVWHUHG� YLD� HSLGXUDO� URXWH�
SURGXFHV�V�QHUJLVWLF�DQWL�QRFLFHSWLYH�HIIHFW�DQG�DOVR�
SURORQJV�WKH�GXUDWLRQ�RI�EORFNDGH�DQG�DQDOJHVLD��

0DJQHVLXP� ZKLFK� LV� D� PDMRU� FDWLRQ� DQG� �WK�
PRVW� DEXQGDQW� PLQHUDO� LQ� WKH� ERG�� SURGXFHV�
DQWL� QRFLFHSWLYH� HIIHFWV�� GXH� WR� DQWDJRQLVP� RI�
FDOFLXP�DQG�10'$�UHFHSWRUV��7KLV�EORFNV�FDOFLXP�
in�ux� and� thus� reducing� acetylcholine� release� in�
QHXURPXVFXODU� MXQFWLRQ�� 10'$� UHFHSWRUV� DIWHU�
QRFLFHSWLYH�VWLPXOL�DUH�LQYROYHG�LQ�SDLQ�SURFHVVLQJ�
E�� FHQWUDO� VHQVLWL]DWLRQ�� PDJQHVLXP� SUHYHQWV�
WKLV� VHQVLWL]DWLRQ�� (SLGXUDO� PDJQHVLXP� SURORQJV�
GXUDWLRQ�RI�DQDOJHVLD�DQG�LV�D�UDSLG�RQVHW�RI�VXUJLFDO�
DQDHVWKHWLF�ZLWKRXW�LQFUHDVLQJ�VLGH�HIIHFWV����

�LPV�DQG�2EMHFWLYHV

7R� DGPLQLVWHU� HSLGXUDO� EXSLYDFDLQH� ZLWK� QRUPDO�
VDOLQH��HSLGXUDO�EXSLYDFDLQH�ZLWK�GH[PHGHWRPLGLQH��
HSLGXUDO� EXSLYDFDLQH� ZLWK� PDJQHVLXP� VXOSKDWH�
HDFK� LQ� ��� SDWLHQWV� XQGHUJRLQJ� ORZHU� OLPE� DQG�
ORZHU� DEGRPLQDO� VXUJHULHV� DQG� GRFXPHQW� WKH�
WLPH�RI� RQVHW� DQG�GXUDWLRQ� RI�PRWRU� DQG� VHQVRU��
EORFNDGH�� GXUDWLRQ� RI� DQDOJHVLD�� KHPRG�QDPLF�

VWDELOLW��DQG�DGYHUVH�HIIHFWV�LI�DQ���

7R� FRPSDUH� WKH� WLPH� RI� RQVHW� DQG� GXUDWLRQ� RI�
PRWRU�DQG�VHQVRU��EORFNDGH��GXUDWLRQ�RI�DQDOJHVLD��
KHPRG�QDPLF�VWDELOLW���DGYHUVH�HIIHFWV� LI�DQ��DQG�
number�of�rescue�analgesia�in�the��rst�24hours�after�
VXUJHU��

0HWKRGV

$IWHU� REWDLQLQJ� LQVWLWXWLRQDO� HWKLFDO� FRPPLWWHH�
DSSURYDO�����SDWLHQWV�EHORQJLQJ�WR�$6$�,�DQG�,,��DJHG�
EHWZHHQ����WR����RI�ERWK�JHQGHUV�SRVWHG�IRU�ORZHU�
OLPE�DQG�ORZHU�DEGRPLQDO�VXUJHULHV��3DWLHQWV�ZHUH�
VHJUHJDWHG� LQWR� WKUHH� JURXSV� RI� ��� SDWLHQWV� HDFK�
JURXS�EDVHG�RQ�FRPSXWHU�JHQHUDWHG�UDQGRPLVDWLRQ�
DIWHU� LQIRUPHG� ZULWWHQ� FRQVHQW�� ([FOXVLRQ�
FULWHULD� LQFOXGHG� SDWLHQWV� ZLWK� EUDG�DUU�WKPLDV��
FHUHEURYDVFXODU� GLVHDVHV�� QHXURGHJHQHUDWLYH�
GLVHDVHV�� UHQDO� DQG�KHSDWLF�GLVHDVHV�� XQFRQWUROOHG�
K�SHUWHQVLRQ�� EURQFKLDO� DVWKPD�� LVFKHPLF� KHDUW�
GLVHDVH��GUXJ�DQG�DOFRKRO�DEXVH�DQG�XQFRQWUROOHG�
GLDEHWHV�PHOOLWXV�

'HWDLOHG�FOLQLFDO�KLVWRU��RI�WKH�SDWLHQW�ZDV�WDNHQ��
3URSHU�SK�VLFDO�H[DPLQDWLRQ�ZDV�GRQH�IROORZHG�E��
V�VWHPLF� H[DPLQDWLRQ� DQG� LQYHVWLJDWLRQV� UHOHYDQW�
WR�HSLGXUDO�DQDHVWKHVLD�ZHUH�FKHFNHG��,QWUDYHQRXV�
line�was�secured�and�IV��uid�was�connected.

*5283� $� �FRQWURO� JURXS�� UHFHLYHG� HSLGXUDO�
EXSLYDFDLQH�����������PO�����PO������QRUPDO�VDOLQH��

*5283� %� UHFHLYHG� HSLGXUDO� %XSLYDFDLQH� �����
����PO�����PO����PFJ�SHU�NJ�GH[PHGHWRPLGLQH�

*5283�&� UHFHLYHG� HSLGXUDO� %XSLYDFDLQH� �����
����PO�����PO���PJ�PDJQHVLXP�VXOSKDWH�

$V� VRRQ� DV� WKH� SDWLHQW� DUULYHG� WKH� 27� WDEOH��
EDVHOLQH� YLWDOV� OLNH�SXOVH� UDWH�� QRQ�LQYDVLYH�EORRG�
SUHVVXUH�� (&*� DQG� 632�� ZHUH� UHFRUGHG� DQG�
FRQWLQXRXV� PRQLWRULQJ� ZDV� GRQH�� 3DWLHQW� JURXS�
VHOHFWLRQ� ZDV� GRQH� ZLWK� FRPSXWHU� JHQHUDWHG�
UDQGRPLVHG�WDEOH��3DWLHQW�ZDV�PDGH�WR�VLW�DQG�XQGHU�
DVHSWLF�SUHFDXWLRQV�SDUWV�SDLQWHG�DQG�GUDSHG��6NLQ�
in�ltrated�with�lignocaine�2%�at�the�level�of�L3-L4.�
7KHQ�HSLGXUDO�SHUIRUPHG�ZLWK���*�WXKR�V�QHHGOH�
and�space�identi�ed�by�loss�of�resistance�technique�
and� epidural� catheter� was� secured� and� �xed� at�
DSSURSULDWH�OHYHO��7HVW�GRVH�RI�/LJQRFDLQH����ZLWK�
adrenaline�of�3cc�was�administered�after�con�rming�
QHJDWLYH� DVSLUDWLRQ� RI� EORRG� DQG� &6)�� 1RZ� WKH�
SDWLHQW�ZDV�PDGH�WR�OLH�LQ�VXSLQH�SRVLWLRQ�DQG�WKH�
GUXJ� LQMHFWHG� DFFRUGLQJ� WR� WKH� JURXS� VHOHFWHG� E��
FRPSXWHULVHG�WDEOH�

7KH�SDWLHQWV�ZHUH�PRQLWRUHG�FRQWLQXRXVO��GXULQJ�
surgery� and� the� �rst� 24hours� post� operatively.�
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'RFXPHQWDWLRQ� RI� RQVHW� DQG� GXUDWLRQ� RI� VHQVRU��

DQG� PRWRU� EORFNDGH�� GXUDWLRQ� RI� DQDOJHVLD��

KHPRG�QDPLF� VWDELOLW�� �E�� PRQLWRULQJ� YLWDO�

SDUDPHWHUV���DGYHUVH�HIIHFWV�LI�DQ��DQG�UHTXLUHPHQW�

RI� UHVFXH� DQDOJHVLFV� �QXPEHU�RI� GRVHV��ZDV�GRQH��

5HVFXH� DQDOJHVLFV�� DQWL�HPHWLFV� ZDV� DGPLQLVWHUHG�

ZKHQHYHU�UHTXLUHG�

&RPSDULVRQ�ZDV�GRQH�EHWZHHQ�WKH�WKUHH�JURXSV�

ZLWK� WKH� DERYH� PHQWLRQHG� YDULDEOHV� WR� HYDOXDWH�

WKH� XVHIXOQHVV� RI� DGMXYDQWV� �PDJQHVLXP� VXOSKDWH�

RU� GH[PHGHWRPLGLQH�� WR� HSLGXUDO� EXSLYDFDLQH� LQ�

RUGHU� WR� SURORQJ� GXUDWLRQ� RI� VHQVRU�� DQG� PRWRU�

EORFNDGH�� GXUDWLRQ� RI� DQDOJHVLD� DQG� PLQLPL]H�

DGYHUVH�HIIHFWV� LQ�SDWLHQWV�XQGHUJRLQJ� ORZHU�OLPE�

DQG� ORZHU� DEGRPLQDO� VXUJHULHV� XQGHU� HSLGXUDO�

DQDHVWKHVLD�

6DPSOH�VL]H�RI�SUHVHQW�VWXG��ZDV�EDVHG�RQ�WLPH�WR�

DFTXLUH�7���E��9DLEKDY�6KDKL�HW�DO�LQ�D�FRPSDUDWLYH�

VWXG�� RI�PDJQHVLXP� VXOIDWH� YV�GH[PHGHWRPLGLQH�

DV� DQ� DGMXYDQW� WR� HSLGXUDO� EXSLYDFDLQH� REVHUYHG�

a� variance� estimate� of� four� with� 95%� con�dence�

LQWHUYDO�ZLWK� ����SRZHU�ZLWK� HTXDO� DOORFDWLRQ� WR�

GHWHFW� D� GLIIHUHQFH� RI� ���� WLPH� LQ� DFKLHYLQJ� 7���

EORFNDGH��WKH�UHTXLUHG�VDPSOH�VL]H�SHU�JURXS�ZDV�

���

7KH� RQH�ZD�� DQDO�VLV� RI� YDULDQFH� �$129$��

ZDV� HPSOR�HG� WR� GHWHUPLQH� ZKHWKHU� WKHUH� ZHUH�

any�statistically�signi�cant�differences�between�the�

PHDQV� RI� WKUHH� RU� PRUH� LQGHSHQGHQW� �XQUHODWHG��

groups.�Chi-square� test�has�been�used� to��nd� the�

signi�cance� of� study� parameters� on� categorical�

VFDOH�EHWZHHQ�WZR�RU�PRUH�JURXSV��1RQ�SDUDPHWULF�

VHWWLQJ�IRU�4XDOLWDWLYH�GDWD�DQDO�VLV�

5HV�OWV

7DEOH����&RPSDULVRQ�RI�9DULRXV�3DUDPHWHUV�

3DUDPHWHUV *UR�S�� *UR�S�% *UR�S�&

1XPEHU��Q� �� �� ��

$JH���HDUV� ������“����� ������“����� ��“�����

:HLJKW��NJV� ����“����� �����“���� �����“����

*HQGHU��PDOH�IHPDOH� ����� ���� ����

$6$�VWDWXV��,�,,� ���� ����� ����

6XUJLFDO�WLPH��PLQV� �����“����� �����“����� �����“�����

$6$��$PHULFDQ�VRFLHW��RI�$QDHVWKHVLRORJ��

�HD����D�H

���

���

��

��

��

��

����

35�3XOVH�5DWH %30�%HDWV�3HU�0LQXWH

�����������
�

*URXS�$ *URXS�% *URXS�&

3
5
��
%
3
0
�

)LJ�����6KRZLQJ�&RPSDULVRQ�RI�+HDUW�5DWH�LQ�WKUHH�*URXSV�

%DVHOLQH� +5� �ESP�� ZHUH� FRPSDUDEOH� LQ� WKUHH�

JURXSV�� ZKLFK� ZHUH� �����“������ �����“����� DQG�
�����“����� LQ� JURXS� $�� JURXS� %� DQG� JURXS� &�

respectively.�(�g�1)

In�group�A�there�were�no�signi�cant�difference�in�

35��HYHQ�DIWHU����PLQXWHV�RI�HSLGXUDO�EXSLYDFDLQH�

LW�UHPDLQHG�DW������“�����DQG� WKHUH�ZDV� LQFUHDVHG�
35� VHHQ� DIWHU��KRXU�RI�HSLGXUDO�EXSLYDFDLQH�ZLWK�

QRUPDO� VDOLQH�� LW� ZDV� ������“����� DIWHU� ���PLQ� RI�

HSLGXUDO�

,Q� JURXS� %� DIWHU� ��PLQXWHV� RI� HSLGXUDO�
EXSLYDFDLQH� ZLWK� GH[PHGHWRPLGLQH� 35� GURSSHG�

WR������“�����DQG�LW�UHPDLQHG�RQ�WKH�ORZHU�VLGH�DOO�

WKRXJK�WKH�SURFHGXUH�ZLWKRXW�WUHPHQGRXV�LQFUHDVH�

LQ� 35�� ,W� ZDV� ����“����� HYHQ� DIWHU� ���PLQXWHV� RI�

HSLGXUDO�

,Q�JURXS�&��35�UHPDLQHG�WKH�VDPH�DOO�WKURXJK�WKH�

SURFHGXUH��DIWHU���PLQXWHV�RI�HSLGXUDO�EXSLYDFDLQH�

ZLWK�PDJQHVLXP� VXOSKDWH� LW� ZDV� ��“������ DQG� LW�

ZDV���“�����DIWHU����PLQXWHV�RI�HSLGXUDO�

����RO�F��ORR����H����H
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���
���

���
���
��
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��
��

6%3��6�VWROLF�EORRG�SUHVVXUH

3
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HU
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Y
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�

*URXS�$ *URXS�% *URXS�&

6
%
3
��
P
P
+
J
�

)LJ�����6KRZLQJ�&RPSDULVRQ�RI�6�VWROLF�%ORRG�3UHVVXUH�LQ�WKUHH�

*URXSV�

0DQMXOD�'HYL�6��5DYL�0DGKXVXGKDQD��'LQHVK�.ULVKQDPXUWK����6WXG��WR�(YDOXDWH�8VHIXOQHVV�RI�0DJQHVLXP�
6XOSKDWH�DQG�'H[PHGHWRPLGLQH�DV�$GMXYDQW�WR�%XSLYDFDLQH�IRU�/RZHU�/LPE�DQG�$EGRPLQDO�6XUJHULHV�

8QGHU�(SLGXUDO�$QDHVWKHVLD
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)LJ�����6KRZLQJ�&RPSDULVRQ�RI�0HDQ�$UWHULDO�%ORRG�3UHVVXUH�LQ�
WKUHH�*URXSV�

%DVHOLQH� PHDQ� DUWHULDO� EORRG� SUHVVXUH� LQ� DOO�
WKUHH� JURXSV� ZDV� ������“������� �����“������ DQG�
�����“����� LQ� JURXS� $�� JURXS� %� DQG� JURXS� &�
respectively.�(�g�4)

,Q� JURXS� $� 0$3� UHPDLQV� FRQVWDQW� DQG� WKHUH�

LV� QR� PXFK� IDOO� LQ� 0$3�� LW� ZDV� �����“������ DIWHU�
��PLQXWHV�RI�HSLGXUDO��DQG�LW�ZDV�������“�����DIWHU�
���PLQXWHV�RI�HSLGXUDO�

In�group�B�signi�cant�reduction�of�MAP�is�seen�
DIWHU���PLQXWHV�RI�HSLGXUDO�DQG� LW�ZDV������“������
LW�ZDV�VWDEOH�DOO�WKURXJK�WKH�SURFHGXUH�DQG�LW�ZDV�
�����“�����DIWHU����PLQXWHV�RI�HSLGXUDO�

,Q� JURXS� &�� 0$3� UHPDLQV� FRQVWDQW� ZLWKRXW�
LQFUHDVH� RU� GHFUHDVH� IURP� LWV� EDVDO� YDOXH�� LW� ZDV�
�����“�����DIWHU���PLQXWHV�RI�HSLGXUDO��DQG�LW�ZDV�
������“�����DIWHU����PLQXWHV�RI�HSLGXUDO�

7LPH� WDNHQ� IRU� VHQVRU�� EORFN� LQ� JURXS� $� ZDV�
�����“������LQ�JURXS�%�LW�ZDV�����“�����DQG�LQ�JURXS�
C� it� was� 5.75±1.71,� which� signi�es� that� time� for�
RQVHW�RI�VHQVRU��EORFN�ZDV�VHHQ�HDUO��LQ�JURXS�%�

7DEOH� �� VKRZV� WKH� WLPH� IRU� FRPSOHWH� PRWRU�
EORFNDGH� LQ� JURXS� $�ZDV� �����“������ LQ� JURXS� %�
LW�ZDV� ����“����� DQG� LQ� JURXS�&� LW�ZDV� ����“������
which�signi�es�that�early�onset�of�motor�blockade�
ZDV�VHHQ�LQ�JURXS�%�

7LPH� WDNHQ�WR�DFKLHYH�7�� OHYHO� LQ�JURXS�$�ZDV�
�����“������ LQ� JURXS� %� LW� ZDV� ����“����� DQG� LQ�
JURXS�&�LW�ZDV�����“������ZKLFK�LPSDUWV�WKDW�WLPH�
WR�DFKLHYH�7��OHYHO�ZDV�VHHQ�HDUO��LQ�JURXS�%

7LPH�IRU�WZR�VHJPHQW�UHJUHVVLRQ�LQ�JURXS�$�ZDV�
�����“������LW�ZDV������“�����LQ�JURXS�%�DQG�LW�ZDV�
102.7±8.05� in� group�C� ,�which� signi�es� that� early�
WZR�VHJPHQW�UHJUHVVLRQ�VHHQ�LQ�JURXS�$��ZKHUHDV�
ORQJHU�WLPH�IRU�WZR�VHJPHQW�UHJUHVVLRQ�ZDV�VHHQ�LQ�
JURXS�%�

7LPH�IRU�UHFRYHU��IURP�PRWRU�EORFNDGH�LQ�JURXS�
$�ZDV������“������LQ�JURXS�%�LW�ZDV������“�����DQG�
in�group�C�it�was�119.87±10.01�which�signi�es�that�
WLPH�IRU�UHJUHVVLRQ�RI�PRWRU�EORFNDGH�LQ�ORQJHU�LQ�
JURXS�%�ZKHQ�FRPSDUHG�WR�RWKHU�WZR�JURXSV�

Time�taken�for��rst�analgesic�request�in�group�A�
ZDV�����“�����KRXUV��LQ�JURXS�%�LW�ZDV�����“����KRXUV�

7DEOH����&RPSDULVRQ�RI�VWXG��YDULDEOHV�LQ�WKUHH�JURXSV�RI�SDWLHQWV�VWXGLHG�

9DULDEOHV *UR�S�� *UR�S�% *UR�S�& 7RWDO 3�YDO�H

:HLJKW��NJ� ����“����� �����“���� �����“���� �����“���� ������

2QVHW�RI�6HQVRU��%ORFN �����“���� ����“���� ����“���� ����“���� ��������

2QVHW�RI�0RWRU�%ORFN �����“���� ����“���� ����“���� �����“���� ��������

7LPH�WR�DFKLHYH�7�OHYHO �����“���� ����“���� ����“���� ����“���� ��������

'XUDWLRQ�RI�6XUJHU� �����“����� �����“����� �����“����� �����“����� ������

7LPH�7ZR�VHJPHQW�UHJUHVVLRQ �����“���� �����“���� �����“���� �����“����� ��������

5HFRYHU��IURP�0RWRU�EORFN �����“���� ������“����� �����“���� ������“����� ��������

7LPH�WR�ILUVW�$QDOJHVLF�UHTXHVW ����“���� ����“���� ����“���� ����“���� ��������

�6XJJHVWLYH�VLJQLILFDQFH��3�YDOXH�������3������
*Moderately�significant�(P�value:�0.01<P�≤�0.05)
**Strongly�significant�(P�value:�P≤0.01)
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DQG� LQ� JURXS� &� LW� ZDV� ����“����KRXUV�� ZKLFK�

signi�es� that� analgesics� during� post-operative�

SHULRG�ZDV�EHWWHU�ZLWK�JURXS�&��WKDW�LV�PDJQHVLXP�

VXOSKDWH�

$YHUDJH� WLPH� WDNHQ� IRU� VXUJHULHV� LQ� JURXS� $�

ZDV������“�������LQ�JURXS�%�ZDV������“������DQG�LQ�

JURXS�&�LW�ZDV������“������

7DEOH� �� VKRZV� 9$6� VFRUH� LQ� DOO� WKUHH� JURXSV�

SRVWRSHUDWLYHO�� LQ� ��KRXUV� VKRZQ�� ZKHUH� LW� ZDV�

OHVV� LQ� JURXS� &� DIWHU� �KRXUV� SRVW� RSHUDWLYHO���

which�signi�es�that�post-operative�analgesic�effect�

LV�EHWWHU�ZLWK�JURXS�&�
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)LJ�����&RPSOLFDWLRQV�,Q�7KUHH�*URXSV�

)LJ� �� VKRZV� WKH�QR�� RI�DQDOJHVLF� UHTXHVWV� LQ� DOO�

WKUHH�JURXSV�ZKLFK�ZDV�PD[LPXP�LQ�JURXS�$�DQG�
PLQLPXP�LQ�JURXS�&��ZKLFK�LQGLFDWHV�WKDW�JURXS�&�

KDG�EHWWHU�DQDOJHVLF�HIIHFW��,Q�JURXS�$����UHTXLUHG���
GRVHV�RI�WRS�XS�UHTXLUHPHQW�LQ���KRXUV�����UHTXLUHG�
��GRVHV� RI� WRS�XSV�� ,Q� JURXS�&�RQO�� �� UHTXLUHG� ��
GRVHV�RI�WRS�XSV�����UHTXLUHG�RQO��RQH�GRVH�DQG����
UHTXLUHG���GRVHV�

)LJ� �� VKRZV� WKH� FRPSOLFDWLRQ� LQ� WKUHH� JURXSV�
intra�operatively�and�post-operative�period�of��rst�
��KRXUV��ZKHUH���LQ�JURXS�%�KDG�K�SRWHQVLRQ�DQG�
RQH�KDG�YRPLW����KDG�VKLYHULQJ�LQ�JURXS�$�DQG�QR�
FRPSOLFDWLRQ�ZDV�VHHQ�LQ�JURXS�&�

�LVF�VVLRQ

&HQWUDO�QHXUD[LDO�EORFNDGH�LV�PRVW�FRPPRQO��DQG�
ZLGHO�� SUDFWLVHG� DQDHVWKHWLF� WHFKQLTXH� LQ� PDQ��
VXUJLFDO� SURFHGXUHV� DQG� EXSLYDFDLQH� LV� WKH� PRVW�
FRPPRQO��XVHG�ORFDO�DQDHVWKHWLF�LQ�WKLV�WHFKQLTXH��
0DQ�� DGMXYDQWV�KDYH�EHHQ� DGGHG� WR� EXSLYDFDLQH�
WR� HQKDQFH� WKH� HIIHFW� DQG� DQDOJHVLF� TXDOLW�� RI�
EXSLYDFDLQH� LQ� QHXUD[LDO� EORFNDGH�� 0DQ�� VXFK�
DGMXYDQWV� OLNH� PLGD]RODP�� RSLRLGV� DQG� NHWDPLQH�
XVHG� LQ� HSLGXUDO�� 2SLRLGV� EHHQ� DVVRFLDWHG� ZLWK�
XQGHVLUDEOH� VLGH� HIIHFWV� ZKLFK� LQFOXGHV� SUXULWXV��
QDXVHD�� YRPLWLQJ�� XULQDU�� UHWHQWLRQ�� UHVSLUDWRU��
GHSUHVVLRQ�DQG�VRPQROHQFH�����WKHUH�ZDV�VHDUFK�IRU�
DQ�DGGLWLYH�ZLWK�ORZ�LQFLGHQFH�RI�WKHVH�VLGH�HIIHFWV��
ZKHUH� HIIHFWLYHO�� LW� ZDV� UHSODFHG� ZLWK� DOSKD� ��
DJRQLVWV�OLNH�FORQLGLQH�DQG�GH[PHGHWRPLGLQH��

,Q�WKH�ODVW�WZR�GHFDGHV�WKHUH�KDV�EHHQ�LQFUHGLEOH�
LQFUHDVH� LQ� WKH�XVH� RI� DOSKD� �� DJRQLVW� LQ� HSLGXUDO�
DQDHVWKHVLD��:KHQ�WKHVH�GUXJV�DUH�DGPLQLVWHUHG�LQ�
HSLGXUDO�LW�SURYLGHV�VHGDWLRQ��DQDOJHVLD��DQ[LRO�VLV�
DQG�K�SQRVLV���

,Q� ����� GH[PHGHWRPLGLQH� FDPH� LQ� FOLQLFDO�
SUDFWLFH��'H[PHGHWRPLGLQH�LQ�UHJLRQDO�DQDHVWKHVLD�
ZDV� XVHG� LQ� DQLPDOV� E�� PDQ�� UHVHDUFKHUV�� OLNH�
6DEEH� HW�DO� LQ������DQG�(LVHQFK� LQ�������(SLGXUDO�
GH[PHGHWRPLGLQH� SURORQJV� WKH� GXUDWLRQ� RI�
DQDOJHVLD��UHGXFHV�WKH�QXPEHU�RI�UHVFXH�DQDOJHVLD��
,W� HVWDEOLVKHV� WKH� IDVWHU� RQVHW� RI� DFWLRQ� RI� ERWK�
PRWRU� DQG� VHQVRU�� EORFNDGH�� %HFDXVH� RI� VWDEOH�
FDUGLRUHVSLUDWRU�� SDUDPHWHUV� LW� LV� HYHQ� PRUH�

0DQMXOD�'HYL�6��5DYL�0DGKXVXGKDQD��'LQHVK�.ULVKQDPXUWK����6WXG��WR�(YDOXDWH�8VHIXOQHVV�RI�0DJQHVLXP�
6XOSKDWH�DQG�'H[PHGHWRPLGLQH�DV�$GMXYDQW�WR�%XSLYDFDLQH�IRU�/RZHU�/LPE�DQG�$EGRPLQDO�6XUJHULHV�

8QGHU�(SLGXUDO�$QDHVWKHVLD

7DEOH����&RPSDUDWLYH�DVVHVVPHQW�RI�9$6�VFRUH�LQ�WKUHH�JURXSV�RI�SDWLHQWV�VWXGLHG�

9DULDEOHV *UR�S�� *UR�S�% *UR�S�& 7RWDO 3�YDO�H

9$6�)LUVW�$QDOJHVLF ����“���� ����“���� ����“���� ����“���� ��������

9$6��KUV ����“���� ����“���� ����“���� ����“���� ��������

9$6���KUV ����“���� ����“��� ����“���� ����“���� ��������

9$6���KUV ����“���� ����“���� ����“���� ����“���� ��������

+�Suggestive�significance�(P�value:�0.05<P<0.10)� *�Moderately�significant�(P�value:�0.01<P�≤�0.05)
**�Strongly�significant�(P�value:�P≤0.01)� VAS:�Visual�Analogue�Scale
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SUHIHUUHG�DGMXYDQW�LQ�UHJLRQDO�DQDHVWKHVLD��

7KH�SKDUPDFRORJLFDO�SURSHUWLHV�RI�DOSKD���DJRQLVW�
KDYH� EHHQ� ODUJHO�� VWXGLHG� DQG� EHHQ� HPSOR�HG�
FOLQLFDOO�� WR� DFKLHYH� GHVLUHG� HIIHFWV� LQ� UHJLRQDO�
DQDHVWKHVLD��(SLGXUDO�DGPLQLVWUDWLRQ�RI�WKHVH�GUXJV�
LV� DVVRFLDWHG� ZLWK� VHGDWLRQ�� DQDOJHVLD�� DQ[LRO�VLV��
K�SQRVLV� DQG� V�PSDWKRO�VLV����� ,QWURGXFWLRQ� RI�
GH[PHGHWRPLGLQH�� D� QHZHU� SURWRW�SH� RI� DOSKD�
�� DJRQLVW� KDV� ZLGHQHG� WKH� VFRSH� LQ� UHJLRQDO�
DQDHVWKHVLD�� ,W� ZDV� LQWURGXFHG� LQ� FOLQLFDO� SUDFWLFH�
LQ�������(SLGXUDO�EXSLYDFDLQH� LQ�D�GRVH�RI��PFJ�
NJ�JLYHQ�DORQJ�ZLWK�LQWUDWKHFDO�EXSLYDFDLQH�FDXVHV�
signi�cant�prolongation�in�the�duration�of�analgesia.�
7KH� QXPEHU� RI� DGPLQLVWHUHG� UHVFXH� DQDOJHVLF�
doses� is� signi�cantly� less� in� patients� receiving�
HSLGXUDO� GH[PHGHWRPLGLQH�� 7KH� IDVWHU� RQVHW� RI�
DFWLRQ� RI� ORFDO� DQDHVWKHWLFV�� UDSLG� HVWDEOLVKPHQW�
RI� ERWK� VHQVRU�� DQG� PRWRU� EORFNDGH�� SURORQJHG�
GXUDWLRQ�RI�DQDOJHVLD� LQ� WKH�SRVWRSHUDWLYH�SHULRG��
GRVH�VSDULQJ�DFWLRQ�RI�ORFDO�DQDHVWKHWLFV�DQG�VWDEOH�
FDUGLRUHVSLUDWRU��SDUDPHWHUV�PDNH�DOSKD���DJRQLVW�
DQ�HIIHFWLYH�DGMXYDQW�LQ�UHJLRQDO�DQDHVWKHVLD���

3DUHQWHUDO�PDJQHVLXP��XVHG� IRU�PDQ���HDUV� DV�
DQ� DQWLDUUK�WKPLF� DJHQW� DQG� IRU� SURSK�OD[LV� LQ�
VHL]XUHV� LQ� SUH�HFODPSVLD�� 1R[LRXV� VWLPXODWLRQ�
OHDGV� WR� UHOHDVH� RI� QHXURWUDQVPLWWHUV�� ZKLFK� ELQG�
WR� YDULRXV� VXEFODVVHV� RI� H[FLWDWRU�� DPLQR� DFLG�
UHFHSWRUV�� LQFOXGLQJ� 10'$� UHFHSWRUV�� 10'$�
UHFHSWRU�VLJQDOOLQJ�PD��EH�LPSRUWDQW�LQ�GHWHUPLQLQJ�
WKH� GXUDWLRQ� RI� DFXWH� SDLQ�� 0DJQHVLXP� EORFNV�
calcium�in�ux�and�non-competitively�antagonizes�
10'$�UHFHSWRU�FKDQQHOV��0DJQHVLXP�FDQ�SUHYHQW�
WKH� LQGXFWLRQ�RI�FHQWUDO� VHQVLWL]DWLRQ�DW� WKH�VSLQDO�
DFWLRQ� E�� EORFNLQJ�10'$� UHFHSWRUV� LQ� D� YROWDJH�
GHSHQGHQW�PDQQHU��:LWK�VDPH�PHFKDQLVP�RI�DFWLRQ�
ZKHQ�VPDOO�GRVHV�RI�PDJQHVLXP�ZDV�DGGHG�WR�ORFDO�
DQDHVWKHWLFV� IRU�VSLQDO�DQDHVWKHVLD�WKH�GXUDWLRQ�RI�
DFWLRQ� RI� VSLQDO� DQDHVWKHVLD� ZDV� SURORQJHG� DQG�
DQDOJHVLF�UHTXLUHPHQW�SRVWRSHUDWLYHO��ZDV�UHGXFHG�
DQG�VLGH�HIIHFWV�RI�KLJK�GRVHV�RI�ORFDO�DQDHVWKHWLFV�
DQG�RSLRLGV�ZHUH�UHGXFHG��

6KDKL� 9�� 9HUPD� $.�� $JDUZDO� $�� 6LQJK� &6� LQ�
����� FRQGXFWHG� D� SURVSHFWLYH� UDQGRPL]HG� VWXG��
RI� FRPSDULQJ� GH[PHGHWRPLGLQH� DQG� PDJQHVLXP�
VXOSKDWH� DORQJ� ZLWK� HSLGXUDO� EXSLYDFDLQH� LQ� ����
SDWLHQWV�WR�GHWHUPLQH�WKH�PRWRU�DQG�VHQVRU��RQVHW�
RI�DFWLRQ�DQG�GXUDWLRQ�RI�DQDOJHVLD�SRVW�RSHUDWLYHO���
WKH��KDYH�FRQFOXGHG�WKDW�GH[PHGHWRPLGLQH�JURXS�
VKRZHG� UDSLG� RQVHW� RI� DFWLRQ� DQG� SURORQJHG�
GXUDWLRQ� RI� DFWLRQ� ZLWK� EHWWHU� SRVW�RSHUDWLYH�
DQDOJHVLD�ZKHQ�FRPSDUHG�WR�PDJQHVLXP�VXOSKDWH�
JURXS���

6RQDOL�%DQZDLW��6XMDWD�6KDUPD�DQG�5DMHVK�6RRG�
in� 2012� evaluated� the� ef�cacy� of� single� bolus�

DGPLQLVWUDWLRQ� RI� PDJQHVLXP� HSLGXUDOO�� DV� DQ�
DGMXYDQW� WR� HSLGXUDO� IHQWDQ�O� IRU� SRVWRSHUDWLYH�
DQDOJHVLD� LQ� ��� SDWLHQWV� SRVWHG� IRU� WRWDO� KLS�
UHSODFHPHQW� XQGHU� FRPELQHG� VSLQDO� HSLGXUDO�
DQDHVWKHVLD�� 7KH� UHVXOWV� RI� WKH� LQYHVWLJDWLRQV�
VKRZHG�WKDW�D�VLQJOH�EROXV�RI�HSLGXUDO�PDJQHVLXP�DV�
DQ�DGMXYDQW�WR�IHQWDQ�O�IRU�SRVW�RSHUDWLYH�DQDOJHVLF�
UHTXLUHPHQW� UHVXOWV� LQ� SURORQJHG� GXUDWLRQ� RI�
DQDOJHVLD�DV�FRPSDUHG� WR�HSLGXUDO� IHQWDQ�O�DORQH��
&RQFRPLWDQW�DGPLQLVWUDWLRQ�RI�PDJQHVLXP�UHGXFHV�
WKH� UHTXLUHPHQW� IRU�EUHDNWKURXJK�DQDOJHVLFV�ZLWK�
QR�LQFUHDVHG�LQFLGHQFH�RI�VLGH�HIIHFWV���

&RQFO�VLRQ�

)URP� RXU� VWXG�� ZH� FRQFOXGH� WKDW� ZKHQ�
GH[PHGHWRPLGLQH�DGGHG�DV�DQ�DGMXYDQW�WR�HSLGXUDO�
EXSLYDFDLQH� LW� SURYLGHV� IDVW� RQVHW� RI� PRWRU� DQG�
VHQVRU�� EORFNDGH� ZLWK� EHWWHU� KHPRG�QDPLF�
VWDELOLW���$QG�PDJQHVLXP�ZKHQ�DGGHG�DV�DGMXYDQW�
WR� HSLGXUDO� EXSLYDFDLQH� LW� SURYLGHV� EHWWHU� SRVW�
RSHUDWLYH� DQDOJHVLFV� QRW� DVVRFLDWHG� ZLWK� DQ��
FRPSOLFDWLRQV�

Con�ict�of�Interest:�1LO

5HIHUHQFHV

��� .DPLED�DVKL�7��0D]H�0�� &OLQLFDO� XVHV� RI� DOSKD� ��
DGUHQHUJLF�DJRQLVWV��$QDHVWKHVLRORJ���������������
�

��� *KDWDN�7��&KDQGUD�*��0DOLN�$��6LQJK�'�DQG�%KDWLD�
9��(YDOXDWLRQ�RI� WKH�HIIHFW�RI�PDJQHVLXP�VXOSKDWH�
YV� FORQLGLQH� DV� DGMXYDQW� WR� HSLGXUDO� EXSLYDFDLQH��
,QGLDQ�-�$QDHVWK���������������

��� 1JHPD�/6��5ROH�RI�DQDOJHVLF�DGMXYDQWV��PDJQHVLXP��
$QDHVWKHWLFV�XN]Q�DF�]D��������������

��� 5REHUW�N�6WRHOWLQJ��6LPRQ�&�+LOOHU��/RFDO�DQHVWKHWLFV�
SKDUPDFRORJ�� DQG� SK�VLRORJ�� LQ� DQHVWKHWLF�
SUDFWLFH���WK�HGLWLRQ��S��������

��� /L� /�� )DQJ� 0�� :DQJ� &�� HW� DO�� &RPSDUDWLYH�
HYDOXDWLRQ� RI� HSLGXUDO� EXSLYDFDLQH� DORQH� DQG�
EXSLYDFDLQH� FRPELQHG�ZLWK�PDJQHVLXP� VXOIDWH� LQ�
SURYLGLQJ�SRVWRSHUDWLYH�DQDOJHVLD��D�PHWD�DQDO�VLV�
RI� UDQGRPL]HG� FRQWUROOHG� WULDOV�� %0&�$QHVWKHVLRO�
�������������

��� 'H� /HRQ&DVROD� 2$�� /HPD� 0-�� 3RVWRSHUDWLYH�
HSLGXUDO� RSLRGV� DQDOJHVLD�� ZKDW� DUH� WKH� FKRLFHV"�
$QHVWK�$QDOJ���������������

��� 1LVKL�DPD�7��+LUDVDNL�$��2GDND�<��HW�DO��(SLGXUDO�
PLGD]RODP� ZLWK� VDOLQH�� RSWLPDO� GRVH� IRU� SRVW�
RSHUDWLYH�SDLQ��0DVXL���������������

��� (LVHQDFK� -&�� 'H� .RFN� 0�� .OLPVFKD� :�� DOSKD�
���� DGUHQHUJLF� DJRQLVWV� IRU� UHJLRQDO� DQHVWKHVLD��
$� FOLQLFDO� UHYLHZ� RI� FORQLGLQH�� $QHVWKHVLRORJ���



�-��������������1����������-����������������������

��

��������������

��� 3RFNHWW� 6�� 6SLQDO� FRUG� V�QDSWLF� SODVWLFLW�� DQG�
FKURQLF�SDLQ��$QHVWK�$QDOJ���������������

���� :RROI� &-�� 7KRPSVRQ� :1�� 7KH� LQGXFWLRQ� DQG�
PDLQWHQDQFH� RI� FHQWUDO� VHQVLWL]DWLRQ� LV� GHSHQGHQW�
RQ�1�PHWK�O�'�DVSDUWDWH� DFLG� UHFHSWRU� DFWLYDWLRQ��
,PSOLFDWLRQV� IRU� WKH� WUHDWPHQW�RI� SRVW� LQMXU�� SDLQ�
K�SHUVHQVLWLYLW��VWDWHV��3DLQ���������������

���� +DVHOPDQ�0$��'H[PHGHWRPLGLQH��D�XVHIXO�DGMXQFW�
WR�FRQVLGHU� LQ� VRPH�KLJK�ULVN�VLWXDWLRQV��$$1$�-��
�������������

���� %DQZDLW� 6�� 6KDUPD� 6� DQG� 6RRG� 5�� (YDOXDWLRQ� RI�
VLQJOH� HSLGXUDO� EROXV� GRVH� RI� PDJQHVLXP� DV� DQ�

DGMXYDQW� WR� HSLGXUDO� IHQWDQ�O� IRU� SRVWRSHUDWLYH�

DQDOJHVLD�� $� SURVSHFWLYH� UDQGRPL]HG� GRXEOH�

EOLQGHG�VWXG���6DXGL�-�$QDHVWK��������������

���� 6KDKL� 9�� 9HUPD� $.�� $JDUZDO� $�� 6LQJK� &6�� $�

FRPSDUDWLYH� VWXG�� RI� PDJQHVLXP� VXOIDWH� YV�

GH[PHGHWRPLGLQH� DV� DQ� DGMXQFW� WR� HSLGXUDO�

EXSLYDFDLQH�� -� $QDHVWKHVLRO� &OLQ� 3KDUPDFRO�

��������������

���� -DLQ� '�� .KDQ� 50�� .XPDU� '�� 3HULRSHUDWLYH� HIIHFW�

RI� HSLGXUDO� GH[PHGHWRPLGLQH� ZLWK� LQWUDWKHFDO�

EXSLYDFDLQH� RQ� KDHPRG�QDPLF� SDUDPHWHUV� DQG�

TXDOLW�� RI� DQDOJHVLD�� 6RXWK� $IU� -� $QDHVWK� $QDOJ�

�������������

0DQMXOD�'HYL�6��5DYL�0DGKXVXGKDQD��'LQHVK�.ULVKQDPXUWK����6WXG��WR�(YDOXDWH�8VHIXOQHVV�RI�0DJQHVLXP�
6XOSKDWH�DQG�'H[PHGHWRPLGLQH�DV�$GMXYDQW�WR�%XSLYDFDLQH�IRU�/RZHU�/LPE�DQG�$EGRPLQDO�6XUJHULHV�

8QGHU�(SLGXUDO�$QDHVWKHVLD


