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2�����DO���W�FO�

�QDWRPLFDO�9DULDWLRQ�LQ��LI�UFDWLRQ�RI�6FLDWLF�1HUYH���
��&DGDYHULF�6W�G�

�LGG�DEDWL�3DWR�DUL���5DWHVK�.�PDU�0�QMDO���6�DWL�6KDUPD�

�R��WR�FLWH�WKLV�DUWLFOH�

%LGG�DEDWL�3DWRZDUL��5DWHVK�.XPDU�0XQMDO��6ZDWL�6KDUPD��$QDWRPLFDO�9DULDWLRQ�LQ�%LIXUFDWLRQ�RI�6FLDWLF�1HUYH��$�&DGDYHULF�
6WXG���,QG�-U�$QDW�������������������

��WKRU�V� �IILOLDWLRQ�� �-XQLRU� 5HVLGHQW�� �3URIHVVRU���
�-XQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� $QDWRP��� (6,&�
0HGLFDO� &ROOHJH� DQG� +RVSLWDO�� )DULGDEDG� ��������
+DU�DQD��,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� �LGG�DEDWL� 3DWR�DUL��
-XQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� $QDWRP��� (6,&�
0HGLFDO� &ROOHJH� DQG� +RVSLWDO�� )DULGDEDG� ��������
+DU�DQD��,QGLD�

(�PDLO��ELGG�D����JPDLO�FRP

5HFHLYHG�RQ�������������

�FFHSWHG�RQ������������

�EVWUDFW

�DFN��R��G�D�G���P���7KH�6FLDWLF�QHUYH�LV�WKH�ODUJHVW�QHUYH�LQ�WKH�ERG���,W�RULJLQDWHV�IURP�
WKH�6DFUDO�SOH[XV��7KH�QHUYH�H[LWV�WKH�SHOYLV�E��SDVVLQJ�WKURXJK�WKH�JUHDWHU� VFLDWLF�IRUDPHQ��
XVXDOO��EHORZ�WKH�SLULIRUPLV�PXVFOH��,WV� WHUPLQDO�GLYLVLRQ�LQWR�&RPPRQ�3HURQHDO�QHUYH�DQG�
7LELDO�QHUYH�PD��KRZHYHU�RFFXU�DW�GLIIHUHQW� OHYHOV��7KH�SXUSRVH�RI� WKLV�VWXG�� LV� WR� LGHQWLI��
YDULDWLRQ�RI�ELIXUFDWLRQ�RI�6FLDWLF�QHUYH�DQG�LWV�UHODWLRQ�WR�SLULIRUPLV�PXVFOH�ZKLFK�PD��OHDG�WR�
YDULRXV�FOLQLFDO�PDQLIHVWDWLRQV�

0DW���DO�D�G�0�WKRG���7HQ�IRUPDOLQ�IL[HG�FDGDYHUV��FRPSULVLQJ�RI�WZHQW��ORZHU�OLPEV�DQG�
WHQ�VSHFLPHQV�RI�ORZHU�OLPEV�ZLWK�LQWDFW�JOXWHDO�DQG�WKLJK�UHJLRQV�ZHUH�XVHG�IRU�WKLV�VWXG��
*OXWHDO�UHJLRQ�DQG�SRVWHULRU�FRPSDUWPHQW�RI�WKH�WKLJK�ZHUH�GLVVHFWHG��7KH�VFLDWLF�QHUYH�ZDV�
H[SRVHG�DQG�ELIXUFDWLRQ�OHYHO�RI�VFLDWLF�QHUYH�DQG�LWV�UHODWLRQV�ZHUH�QRWHG�DQG�SKRWRJUDSKHG�

����OW���,Q��������FDVHV�VFLDWLF�QHUYH�GLYLGHG�QHDU�XSSHU�DQJOH�RI�SRSOLWHDO�IRVVD���������
VKRZHG�VFLDWLF�QHUYH�GLYLVLRQ�LQ�PLGGOH�RI�SRVWHULRU�WKLJK��ZKLOH�GLYLVLRQ�RI�WKH�VFLDWLF�QHUYH�
DW�XSSHU�RQH�WKLUG�RI�SRVWHULRU�WKLJK�ZDV�VHHQ�LQ���������2QO��LQ�������WKH�FRPPRQ�SHURQHDO�
QHUYH� SDVVHG� WKURXJK� SLULIRUPLV� PXVFOH� DQG� WKH� WLELDO� QHUYH� SDVVHG� EHORZ� WKH� SLULIRUPLV�
PXVFOH�

�R�FO���R���7KH� DQDWRPLFDO� YDULDWLRQV� RI� VFLDWLF� QHUYH� FDQ� OHDG� WR� SLULIRUPLV� V�QGURPH��
FRFF�G�QLD�� VFLDWLFD� DQG� PXVFOH� DWURSK��� $� JRRG� NQRZOHGJH� DERXW� WKHVH� YDULDWLRQV� DUH�
QHFHVVDU��IRU�VXUJHRQV�DQG�FOLQLFLDQV�WR�DYRLG�VXUJLFDO�FRPSOLFDWLRQV��SUHYHQW�IDLOXUH�RI�VFLDWLF�
EORFN�DQG�SUHYHQW�VFLDWLF�QHUYH�LQMXU��GXULQJ�GHHS�LQWUDPXVFXODU�LQMHFWLRQV�

.H��RUGV��6FLDWLF�QHUYH��&RPPRQ�3HURQHDO�QHUYH��7LELDO�QHUYH�

,1752�8&7,21

6FLDWLF�QHUYH�LV�DOVR�NQRZQ�DV��,VFKLDGLF�QHUYH���
,VFKLDGLF� LV� GHULYHG� IURP� WKH� *UHHN� ZRUG�

�,VFKLDGLFKXV����6FLDWLF�QHUYH� LV�D�EUDQFK�RI�VDFUDO�
SOH[XV�� ,W� LV� DERXW� �FP� ZLGH� DW� LWV� RULJLQ� DQG� LV�
WKH� WKLFNHVW� QHUYH� LQ� WKH�KXPDQ� ERG��� ,W� FRQVLVWV�
RI� WZR� FRPSRQHQWV� QDPHO��� WKH� 7LELDO� DQG� WKH�
&RPPRQ�3HURQHDO�FRPSRQHQWV��,QLWLDOO��ERWK�WKHVH�
FRPSRQHQWV� IRUPV� D� FRPPRQ� WUXQN�� 7KH� 7LELDO�
FRPSRQHQW� LV� GHULYHG� IURP� WKH� YHQWUDO� EUDQFK�
RI� YHQWUDO� UDPL�RI�/

�
� WR�6

��
� 7KH�FRPPRQ�SHURQHDO�
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FRPSRQHQW�LV�GHULYHG�IURP�WKH�GRUVDO�EUDQFKHV�RI�
YHQWUDO�UDPL�RI�/

��
WR�6

�
��

6FLDWLF�QHUYH�H[LWV�WKH�SHOYLV�WKURXJK�WKH�JUHDWHU�
VFLDWLF� IRUDPHQ�� PRVWO�� EHORZ� WKH� 3LULIRUPLV�
PXVFOHV� DQG� HQWHU� LQWR� WKH� JOXWHDO� UHJLRQ�� 7KH�
QHUYH�GHVFHQGV�EHWZHHQ�WKH�JUHDWHU�WURFKDQWHU�DQG�
LVFKLDO�WXEHURVLW��WR�WKH�EDFN�RI�WKH�WKLJK��ZKHUH�LW�
GLYLGHV�LQWR�WKH�7LELDO�DQG�&RPPRQ�3HURQHDO�QHUYH�
DW�GLIIHUHQW�OHYHOV�SUR[LPDO�WR�WKH�NQHH��7KH�XVXDO�
VLWH� RI� GLYLVLRQ� RI� WKH� QHUYH� LV� DW� WKH� MXQFWLRQ� RI�
PLGGOH�DQG�ORZHU�WKLUG�RI�WKH�SRVWHULRU�WKLJK��QHDU�
DSH[� RI� WKH� SRSOLWHDO� IRVVD�� $FFRUGLQJ� WR� %HDWRQ�
and� Anson’s� classi�cation,� there� are� six� types� of�
UHODWLRQ�RI�WKH�6FLDWLF�QHUYH�ZLWK�3LULIRUPLV�PXVFOH�
LQ�WKH�SHOYLF�FDYLW���

The�classi�cation�is�as�follows:

7�SH���� 8QGLYLGHG� QHUYH� EHORZ� XQGLYLGHG�
PXVFOH�

7�SH���� 'LYLVLRQV�RI� QHUYH�EHWZHHQ� DQG�EHORZ�
XQGLYLGHG�PXVFOH�

7�SH���� 'LYLVLRQV� DERYH� DQG� EHORZ� XQGLYLGHG�
PXVFOH�

7�SH���� 8QGLYLGHG�QHUYH�EHWZHHQ�KHDGV�

7�SH���� 'LYLVLRQV�EHWZHHQ�DQG�DERYH�KHDGV�

7�SH���� 8QGLYLGHG� QHUYH� DERYH� XQGLYLGHG�
PXVFOH��

0�7(5,�/��1��0(7�2�6

7KH�SUHVHQW�VWXG��ZDV�GRQH�LQ�URXWLQH�GLVVHFWLRQ�
RI� ��� FDGDYHUV� �L�H�� ��� ORZHU� OLPEV�� GXULQJ�
DFDGHPLF� WHDFKLQJ� RI� �VW� �HDU�0%%6� VWXGHQWV� DQG�
RQ� ��� GLVVHFWHG� VSHFLPHQV� RI� ORZHU� OLPEV� ZLWK�
LQWDFW� JOXWHDO�DQG� WKLJK�UHJLRQ� LQ� WKH�'HSDUWPHQW�
RI� $QDWRP��� (6,&� 0HGLDO� &ROOHJH� DQG� +RVSLWDO��
)DULGDEDG�� ,Q� DOO� FDVHV�� WKH� JOXWHDO� UHJLRQV� ZHUH�
GLVVHFWHG��*OXWHXV�PD[LPXV�ZDV�FXW�LQ�WKH�PLGOLQH�
vertically�and�re�ected�to�sides.�Piriformis�muscle,�
6FLDWLF� QHUYH�� *OXWHXV� 0HGLXV� PXVFOH�� *HPHOOL�
VXSHULRU� DQG� LQIHULRU� PXVFOHV� DQG� REWXUDWRU�
internus�muscle�were�identi�ed.�Course�and�site�of�
GLYLVLRQ�RI�6FLDWLF�QHUYH�LQWR�WHUPLQDO�EUDQFKHV�ZDV�
QRWHG�

5(68/7

$PRQJ�WKH����FDVHV�WKDW�ZHUH�VWXGLHG��RQH�IHPDOH�
FDGDYHU���������DERXW�����HDUV�ROG�VKRZHG�D�KLJK�
GLYLVLRQ�RI�6FLDWLF�QHUYH�RQ�WKH�OHIW�VLGH�RI�WKH�ERG��
ZKLOH� ULJKW� VLGH� KDG� WKH�XVXDO�FRXUVH�� 7KH�6FLDWLF�
QHUYH�� &RPPRQ� 3HURQHDO� QHUYH� DQG� WKH� 7LELDO�

QHUYH�ZHUH� SURSHUO�� WUDFHG� DQG� SKRWRJUDSK� ZDV�
WDNHQ��7KH�GLYLVLRQ�RI� 6FLDWLF� QHUYH�ZDV� VHHQ� MXVW�
DIWHU�LWV�IRUPDWLRQ��&RPPRQ�3HURQHDO�QHUYH�SDVVHG�
WKURXJK�WKH�VXEVWDQFH�RI�3LULIRUPLV�PXVFOH�ZKHUHDV�
7LELDO� QHUYH� ZDV� VHHQ� SDVVLQJ� EHORZ� 3LULIRUPLV�
PXVFOHV��:KLOH� LQ� WKH� UHVW� RI� WKH� FDVHV� WKH� 6FLDWLF�
QHUYH� HPHUJHG� EHORZ� WKH� 3LULIRUPLV� PXVFOH� DQG�
GHVFHQGHG�GRZQZDUGV��,Q��������FDVHV�WKH�6FLDWLF�
QHUYH� GLYLGHG� LQWR� 7LELDO� DQG�&RPPRQ� 3HURQHDO�
QHUYHV�� QHDU� WKH� XSSHU� DQJOH� RI� SRSOLWHDO� IRVVD�
ZKLOH� LQ� �������FDVHV� LW� GLYLGHG� LQ� WKH�PLGGOH� RI�
WKH�SRVWHULRU�WKLJK�DQG�LQ�WKH�UHVW��������LW�GLYLGHG�
LQ�WKH�XSSHU�RQH�WKLUG�RI�WKH�SRVWHULRU�WKLJK�

%LGG�DEDWL�3DWRZDUL��5DWHVK�.XPDU�0XQMDO��6ZDWL�6KDUPD��$QDWRPLFDO�9DULDWLRQ�LQ�%LIXUFDWLRQ�RI��
6FLDWLF�1HUYH��$�&DGDYHULF�6WXG�

)LJ�����&RPPRQ�3HURQHDO�QHUYH�SDVVLQJ�WKURXJK�WKH�3LULIRUPLV�
PXVFOH�RQ�OHIW�VLGH�

�,6&866,21

9DULDWLRQ�LQ�WKH�OHYHO�RI�GLYLVLRQ�RI�VFLDWLF�QHUYH�
DUH� FRPPRQO�� VHHQ� DQG� KDV� LPSRUWDQW� FOLQLFDO�
signi�cance.�A�proper�knowledge�about�the�course,�
GLYLVLRQ�DQG�EUDQFKLQJ�SDWWHUQ�ZLOO�KHOS�FOLQLFLDQV�
LQ� DSSURSULDWH� GLDJQRVLV� DQG� WKHUHIRUH� PDQDJH�
WKH� FRQGLWLRQV� UHODWHG� WR� 6FLDWLF� QHUYH�ZLWK�PRUH�
DFFXUDF��

6DULWKD�6�H��DO��FRQGXFWHG�D�VWXG��RQ����FDGDYHUV��
LQ�ZKLFK� WKH��REVHUYHG� YDULDWLRQ� LQ�6FLDWLF� QHUYH�
ELIXUFDWLRQ� LQ� IRXU� ������FDGDYHUV�� ,Q����FDGDYHU�
WKH� 6FLDWLF� QHUYH� RQ� WKH� OHIW� ORZHU� OLPE� GLYLGHG�
LQ� WKH� SHOYLV� DQG�&RPPRQ�3HURQHDO�QHUYH� H[LWHG�
through� the� bi�d� Piriformis� while� Tibial� nerve�
H[LWHG�EHORZ�WKH�3LULIRUPLV��2WKHU����FDGDYHU�KDG�
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YDULDWLRQ� LQ�ERWK�ORZHU�OLPEV��2Q�ULJKW�WKH�6FLDWLF�
QHUYH�GLYLGHG�DW�WKH�LVFKLDO�WXEHURVLW��ZKLOH�RQ�WKH�
OHIW�LW�GLYLGHG�LQ�WKH�SHOYLV��$IWHU�GLYLVLRQ�RQ�ERWK�
VLGHV�WKH�7LELDO�QHUYH�DQG�&RPPRQ�3HURQHDO�QHUYH�
HPHUJHG�EHORZ�WKH�3LULIRUPLV��,Q�QH[W����FDGDYHU�
ELODWHUDO�YDULDWLRQ�ZDV�REVHUYHG��2Q�WKH�OHIW�VLGH�WKH�
GLYLVLRQ�RI�6FLDWLF�QHUYH�ZDV�VHHQ�DW�WKH�OHYHO�RI�WKH�
SRSOLWHDO�FUHDVH�DQG�RQ�WKH�ULJKW�VLGH�GLYLVLRQ�WRRN�
SODFH� DERXW� ��PP� DERYH� WKH� SRSOLWHDO� FUHDVH� EXW�
EHORZ�WKH�DSH[�RI�SRSOLWHDO�IRVVD��,Q�WKH�UHPDLQLQJ�
��� FDGDYHU�� RQ� WKH� ULJKW� VLGH� WKH� 6FLDWLF� QHUYH�
GLYLVLRQ�WRRN�SODFH�LQ�SHOYLV�DQG�&RPPRQ�3HURQHDO�
QHUYH� HPHUJHG� DERYH�3LULIRUPLV� DQG� 7LELDO� QHUYH�
EHORZ�3LULIRUPLV�

,Q� ������ %LUKDQH� $OHP� %HULKX� H�� DO�� VWXGLHG� ���
ORZHU�OLPEV�����FDGDYHUV��RI�ZKLFK����ORZHU�OLPEV�
(25%)� showed� variation� in� Sciatic� nerve.� In� �ve�
ORZHU�OLPEV������WKH��REVHUYHG�WKDW�WKH�&RPPRQ�
3HURQHDO�QHUYH�DQG�7LELDO�QHUYH�HPHUJHG�VHSDUDWHO��
EHORZ�WKH�3LULIRUPLV�EXW�DJDLQ� MRLQHG�SRVWHULRU� WR�
4XDGULFHSV�)HPRULV� DQG� IXUWKHU� GLYLGHG� DJDLQ� DW�
WKH�VXSHULRU�DQJOH�RI�SRSOLWHDO�IRVVD��,W�DQRWKHU����
ORZHU� OLPE� WKH�&RPPRQ�3HURQHDO�QHUYH�HPHUJHG�
DERYH� WKH� 3LULIRUPLV� DQG� 7LELDO� QHUYH� EHORZ� WKH�
3LULIRUPLV�� ,Q� WKH� UHPDLQLQJ� �� ORZHU� OLPEV� ������
ZLWK�YDULDWLRQ��WKH��REVHUYHG�WULIXUFDWLRQ�RI�6FLDWLF�
QHUYH� LQ� WKH�PLGGOH� RI� SRSOLWHDO� IRVVD� LQWR� WLELDO��
super�cial�and�deep�peroneal�nerve.

,Q�DQRWKHU� VWXG��GRQH�E��6KLYDML� %� 6XNUD� H�� DO��
RQ� ��� FDGDYHUV�� �� FDGDYHUV� ������ ZLWK� XQLODWHUDO�
Sciatic�nerve�variation�were�seen.�Among�the��ve�
FDGDYHUV� ZLWK� YDULDWLRQ�� LQ� RQH� �������� FDGDYHU�
WKH� &RPPRQ� 3HURQHDO� QHUYH� HPHUJHG� DERYH� WKH�
3LULIRUPLV� DQG� 7LELDO� QHUYH� EHORZ� WKH� 3LULIRUPLV�
RQ�WKH�ULJKW�VLGH��:KLOH�LQ�UHVW���FDGDYHUV����������
6FLDWLF�QHUYH�HPHUJHG�EHORZ�WKH�3LULIRUPLV�ZLWK�WKH�
WZR�QHUYH� WRJHWKHU�EXW�LQ�VHSDUDWH�VKHDWKV�RQ�WKH�
OHIW�VLGH�

$WRQL�'�$�H��DO��VWXGLHG����ORZHU�OLPEV�RI�KXPDQ�
FDGDYHUV����ORZHU�OLPEV������VKRZHG�6FLDWLF�QHUYH�
YDULDWLRQ��,Q�WZR�ORZHU�OLPEV��������WKH��REVHUYHG�
WKDW�WKH�&RPPRQ�3HURQHDO�QHUYH�HPHUJHG�WKURXJK�
WKH� 3LULIRUPLV� DQG� WKH� 7LELDO� QHUYH� EHORZ� WKH�
3LULIRUPLV�ELODWHUDOO��� ,Q� DQRWKHU� WZR� ORZHU� OLPEV�
�������� WKH� 6FLDWLF� QHUYH� GLYLGHG� LQ� WKH� WKLJK��2Q�
OHIW� ORZHU�OLPE�6FLDWLF�QHUYH�GLYLGHG�DW�PLG�WKLJK�
ZKLOH�RQ�ULJKW�ORZHU�OLPE�LW�GLYLGHG�DW�XSSHU�RQH�
WKLUG�RI�WKH�WKLJK�

,Q� D� FDVH� VWXGLHG� E�� 0�$� %DELQVNL� H�� DO�� WKH�
&RPPRQ� 3HURQHDO� QHUYH� HPHUJHG� EHQHDWK�
3LULIRUPLV�DQG�WKH�7LELDO�QHUYH�ZDV�VHHQ�XQGHU�WKH�
LQIHULRU�PDUJLQ�RI� VXSHULRU�*HPHOOXV�PXVFOH� DQG�
RYHU�2EWXUDWRU�LQWHUQXV�PXVFOH�RQ�WKH�OHIW�VLGH�

%LGG�DEDWL�3DWRZDUL��5DWHVK�.XPDU�0XQMDO��6ZDWL�6KDUPD��$QDWRPLFDO�9DULDWLRQ�LQ�%LIXUFDWLRQ�RI��
6FLDWLF�1HUYH��$�&DGDYHULF�6WXG�

$FFRUGLQJ� WR� $QEXPDQL� 7�/� H�� DO�� LQ� WKHLU�
VWXG�� RI� ��� FDGDYHUV�� ILYH� FDGDYHUV� ������
VKRZHG� YDULDWLRQV� LQ� 6FLDWLF� QHUYH�� RI� ZKLFK�
LQ� ��� FDGDYHU� WKH� &RPPRQ� 3HURQHDO� QHUYH�
SLHUFHG� WKH� 3LULIRUPLV� PXVFOH� DQG� WKH� 7LELDO�
QHUYH� HPHUJHG� EHORZ� WKH� 3LULIRUPLV� ELODWHUDOO���
,Q� RWKHU� ��� FDGDYHU�� &RPPRQ� 3HURQHDO� QHUYH�
SLHUFHG� WKH� 3LULIRUPLV� DQG� 7LELDO� QHUYH� SDVVHG�
XQGHU� WKH� 3LULIRUPLV� DQG� LQIHULRU� JOXWHDO� DUWHU��
UDQ�EHWZHHQ�&RPPRQ�3HURQHDO�QHUYH�DQG�7LELDO�
QHUYH� ELODWHUDOO��� :KLOH� LQ� RWKHU� ��� FDGDYHU�
WKH��REVHUYHG�KLJK�GLYLVLRQ�RI�6FLDWLF�QHUYH�LQWR�
7LELDO�QHUYH�DQG�&RPPRQ�3HURQHDO�QHUYH�XQGHU�
3LULIRUPLV�RQ�WKH�OHIW�VLGH��,Q�WKH�UHVW����FDGDYHU��
WULIXUFDWLRQ� RI� 6FLDWLF� QHUYH� LQWR� 7LELDO� QHUYH��
&RPPRQ� 3HURQHDO� QHUYH� DQG� 6XUDO� QHUYH� ZDV�
VHHQ�LQ�WKH�ULJKW�SRSOLWHDO�IRVVD�

&21&/86,21

$QDWRPLFDO� YDULDWLRQV� RI� 6FLDWLF� QHUYH� DUH� RI�
JUHDW� FOLQLFDO� VLJQLILFDQFH�� 6LQFH� YDULDWLRQV� RI�
6FLDWLF�QHUYH�DUH�FRPPRQO��HQFRXQWHUHG��D�FOHDU�
NQRZOHGJH� DERXW� WKH� W�SHV� RI� YDULDWLRQV� DQG�
FOLQLFDO� LQGLFDWLRQV�DUH�XVHIXO�IRU�XQGHUVWDQGLQJ�
RI� WKH� FRPSOH[LWLHV� WKDW� LQYROYH� 6FLDWLF� QHUYH��
$ZDUHQHVV�RI� WKHVH�YDULDWLRQV�ZRXOG� EH�KHOSIXO�
IRU�DFFXUDWH�GLDJQRVLV��SURSHU�VXUJLFDO�SODQQLQJ��
DGHTXDWH� SDLQ� PDQDJHPHQW� DQG� SUHYHQWLRQ� RI�
LDWURJHQLF� LQMXULHV� DQG� WKXV� LPSURYLQJ� SDWLHQW�
FDUH�DQG�RXWFRPHV�

5()(5(1&(6

��� 6DULWKD�6��3UDYHHQ�.XPDU�0��6XSUL�D�*��$QDWRPLFDO�
9DULDWLRQV� LQ� WKH� %LIXUFDWLRQ� RI� WKH� 6FLDWLF� 1HUYH��
$� &DGDYHULF� 6WXG�� DQG� LWV� &OLQLFDO� ,PSOLFDWLRQV��
$QDWRP�� �� 3K�VLRORJ��� &XUUHQW� 5HVHDUFK�
����������S�����

��� 'DWWD�$�.��*OXWHDO�5HJLRQ��,Q��(VVHQWLDOV�RI�+XPDQ�
$QDWRP��� 6XSHULRU� DQG� ,QIHULRU� ([WUHPLWLHV�
������ �WK� HGLWLRQ�� .RONDWD� &XUUHQW� %RRNV�
,QWHUQDWLRQDO�S���������

��� 6WDQGULQJ�6��*UD��V�DQDWRP���7KH�DQDWRPLFDO�EDVLV�
RI�FOLQLFDO�SUDFWLFH����QG�HGLWLRQ��/RQGRQ��&KXUFKLOO�
/LYLQJVWRQH�������S������

��� %HULKX� %$�� 'HEHE� <*�� $QDWRPLFDO� YDULDWLRQ� LQ�
ELIXUFDWLRQ� DQG� WULIXUFDWLRQV� RI� VFLDWLF� QHUYH� DQG�
LWV� FOLQLFDO� LPSOLFDWLRQV�� LQ� VHOHFWHG� XQLYHUVLW�� LQ�
(WKLRSLD��%0&�5HVHDUFK�QRWHV��������������S�����

��� 6XNUH� 6%�� %DGDDP� $0�� +LJK� 'LYLVLRQ� RI� 6FLDWLF�
1HUYH��$�FDGDYHULF�VWXG��� ,QWHUQDWLRQDO� -RXUQDO�RI�
$QDWRP���5DGLRORJ��DQG�6XUJHU�������������S�������
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