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(�SORULQJ�7KH�3URJQRVWLF�9DO�H�RI�&RQYHQWLRQDO�0DF�ODU�)�QFWLRQ�
7HVWV�LQ�&RPSDULVRQ�WR�%�6FDQ�8OWUDVRQRJUDSK��LQ�0DW�UH�&DWDUDFW�LQ�

�RYHUQPHQW�6HW�8S

7U�SWL���%KHVDQL�D���3ULWL�5�.DSDGLD����HYDQJL�9�3DWHO�

,QWURG�FWLRQ

&DWDUDFW� KDV� EHHQ� GRF�PHQWHG� WR� EH� WKH� PRVW�
signi�cant� cause� of� blindness� in� India.� The� most�

UHFHQW� HVWLPDWHV� IURP� :+2� UHYHDO� WKDW� ������ RI�

JOREDO� EOLQGQHVV� LV� G�H� WR� FDWDUDFW� DQG� LQ� 6R�WK�

�VLD�UHJLRQ�ZKLFK�LQFO�GHV�,QGLD������RI�EOLQGQHVV�

LV�G�H�WR�FDWDUDFW��

��WKRU��IILOLDWLRQ�����6HQLRU�5HVLGHQW���3URIHVVRU�DQG�+HDG��'HSDUWPHQW�RI�2SKWKDOPRORJ���*RYHUQPHQW�0HGLFDO�&ROOHJH��1HZ�
&LYLO�+RVSLWDO��0DM�UDJDWH��6�UDW���������,QGLD�

&RUUHVSRQGLQJ���WKRU��7U�SWL���%KHVDQL�D��6HQLRU�5HVLGHQW��'HSDUWPHQW�RI�2SKWKDOPRORJ���*RYHUQPHQW�0HGLFDO�&ROOHJH��
1HZ�&LYLO�+RVSLWDO��0DM�UDJDWH��6�UDW���������,QGLD�

(�PDLO��SWU�SWL���#JPDLO�FRP

�R��WR�FLWH�WKLV�DUWLFOH�

7U�SWL���%KHVDQL�D��3ULWL�5�.DSDGLD��'HYDQJL�9�3DWHO��([SORULQJ�7KH�3URJQRVWLF�9DO�H�RI�&RQYHQWLRQDO�0DF�ODU�)�QFWLRQ�
7HVWV�LQ�&RPSDULVRQ�WR�%�6FDQ�8OWUDVRQRJUDSK��LQ�0DW�UH�&DWDUDFW�LQ�*RYHUQPHQW�6HW�8S��2SKWKDOPRO��OOLHG�6FL�������������
��������

�EVWUDFW

�LPV��7R�DVVHVV�WKH�SURJQRVLV�LQ�H�HV�KDYLQJ�0DW�UH�FDWDUDFW�E��&RQYHQWLRQDO�0DF�ODU�)�QFWLRQ�WHVWV�DQG�
%��6FDQ�8OWUDVRQRJUDSK���WR�DQDO�VHV�WKH��WLOLW��RI�ERWK�LQ�0DW�UH�FDWDUDFW�DQG�WR�FRPSDUH�WKH�SRVW�RSHUDWLYH�
VWDW�V�LQ�UHODWLRQ�WR�UHV�OWV�RI�ERWK�

�HVLJ����H�KRGV�D�G��D�HULDO����KRVSLWDO�EDVHG�&URVV�VHFWLRQDO� VW�G��ZDV�FRQG�FWHG�RQ�����SDWLHQWV�ZLWK�
PDW�UH�FDWDUDFW�IURP�-�O�������WR���J�VW������LQ�D�7HUWLDU��FDUH�KRVSLWDO�LQ�6R�WK�*�MDUDW��7KH�&RQYHQWLRQDO�
PDF�ODU�I�QFWLRQ�WHVWV�OLNH3�SLOODU��OLJKW�UHDFWLRQ��3URMHFWLRQ�RI�OLJKW�DQG�3HUFHSWLRQ�RI�UD�V��&RORU�YLVLRQ�WHVW��
0DGGR[�URG�WHVWV��7ZR�SRLQW�GLVFULPLQDWLRQ�WHVW�DQG�%�6FDQ�ZHUH�SHUIRUPHG�

��D�LV�LFDO� D�DO�VLV��VHG��'DWD�FROOHFWHG�DQG�S�W� LQ�H[FHO� VKHHW�DQG�ZHUH�DQDO�]HG��VLQJ�6WDWLVWLFDO�3DFNDJH�
IRU� WKH�6RFLDO�6FLHQFHV� �6366������� VRIWZDUH��)RU� WKH�GHVFULSWLYH�DQDO�VLV�� WKH�PHDQ��VWDQGDUG�GHYLDWLRQ��DQG�
SHUFHQWDJH�ZHUH��VHG��7KH�FKL�VT�DUH�WHVW�DSSOLHG�IRU�WKH�FRPSDUDWLYH�DQDO�VLV����S�YDO�H��������ZDV�FRQVLGHUHG�
EH�VWDWLVWLFDOO��VLJQLILFDQW�

�HV�O�V���JH�UDQJH�ZDV����WR�����HDUV�ZLWK�PHDQ�DJH�RI�����HDUV�����SDWLHQWV�ZHUH�PDOH�DQG�����IHPDOHV��
3�SLOODU��OLJKW�UHVSRQVH�ZDV�QRUPDO�LQ�PDMRULW��RI�FDVHV��&RORU�YLVLRQ�ZDV�QRUPDO�LQ�DOO�WKH�SDWLHQWV��%LQRF�ODU�
0DGGR[�URG�WHVW�UHYHDOHG�UHG�VSRW�LQ��������SRO�RSLD�LQ��������DQG�ZKLWH�VSRW�LQ������SDWLHQWV��0DMRULW��RI�WKH�
SDWLHQWV�ZLWK�DEQRUPDO�%�6FDQ�KDG�ZKLWH�VSRW�UHVSRQVH�RQ�0DGGR[�URG�WHVW��,Q�K�SHU�PDW�UH�FDWDUDFW��PDMRULW��
RI� WKH�SDWLHQWV�ZHUH�QRW� DEOH� WR�GLVFULPLQDWH�RU�KDG�VKRUW�GLVFULPLQDWLRQ�GLVWDQFH�0RVW�RI� WKH�SDWLHQWV�ZLWK�
DEQRUPDO�%�VFDQ�ILQGLQJV�ZHUH�QRW�DEOH�WR�GLVFULPLQDWH��%�6FDQ��OWUDVRQRJUDSK��ZDV�QRUPDO�LQ�������SDWLHQWV��
������SDWLHQWV�KDG�9LWUHR�V�GHWDFKPHQW�YLWUHR�V�KDHPRUUKDJH� VHHQ� LQ� ������SRVWHULRU� VWDSK�ORPD� LQ�������
������KDG�UHWLQDO�GHWDFKPHQW�DQG�������KDG�YLWUHR�V�KDHPRUUKDJH�ZLWK�5HWLQDO�GHWDFKPHQW�

&R�FO�VLR���&RQYHQWLRQDO�PDF�ODU�I�QFWLRQ�WHVWV�ZHUH�DOWHUHG�ZKHQ�WKHUH�ZDV�DQ�HYLGHQW�SRVWHULRU�VHJPHQW�
DEQRUPDOLW�� VHHQ� RQ� %� 6FDQ�� 6R�� LQ� VHW�S�ZKHUH�%�6FDQ�8OWUDVRQRJUDSK�� LV� QRW� DYDLODEOH�� WKH� FRQYHQWLRQDO�
PDF�ODU�I�QFWLRQ�WHVWV�GR�KHOS�LQ�FDVHV�RI�PDW�UH�FDWDUDFW�

.H��RUGV��0DW�UH�FDWDUDFW��&RQYHQWLRQDO�PDF�ODU�I�QFWLRQ�WHVWV��%�6FDQ�8OWUDVRQRJUDSK��



2�6�����O�����������������6�S����������������������

��� �S����O��O���������OO�������������

&DWDUDFW� LV� WKH� FRPPRQHVW� V�UJHU�� SHUIRUPHG�
ZRUOGZLGH��,Q�,QGLD��EHLQJ�WKH�GHYHORSLQJ�FR�QWU���
SDWLHQWV�KDYLQJ�PDW�UH�FDWDUDFW�DUH�P�FK�PRUH��,W�LV�
YHU��LPSRUWDQW�WR�JLYH�SURJQRVLV�RI�YLV�DO�I�QFWLRQ�
ZKLFK� ZLOO� EH� REWDLQHG� IROORZLQJ� WKH� H[WUDFWLRQ�
RI�D�PDW�UH�FDWDUDFW��,Q�FDVH�RI�LPPDW�UH�FDWDUDFW��
WKH� RSKWKDOPRVFRSLF� H[DPLQDWLRQ� RI� WKH� I�QG�V�
SURYLGHV� D� VR�UFH� RI� FRQVLGHUDEOH� LQIRUPDWLRQ�
FRQFHUQLQJ�WKH�I�QFWLRQ�RI�WKH�UHWLQD��,Q�SUHVHQFH�RI�
PDW�UH�FDWDUDFW�KRZHYHU��I�QGRVFRSLF�H[DPLQDWLRQ�
EHFRPHV� LPSRVVLEOH�G�H� WR� WKH�REVWU�FWLRQ�RI� WKH�
OLJKW�SDWKZD��E��WKH�RSDFLW��RI�WKH�PHGLD�

0DF�ODU� I�QFWLRQ� WHVWV� DYDLODEOH� IRU� RSDT�H�
PHGLD�DUH�0DGGR[�URG��7ZR�SRLQW�GLVFULPLQDWLRQ�
WHVW�� (QWRSWLF� SKHQRPHQD�� /DVHU� LQWHUIHURPHWU���
3RWHQWLDO� YLV�DO� DF�LW�� PHWHU� WHVW�� )RFDO�
(OHFWURUHWLQRJUDSK��� YLV�DOO�� HYRNHG� SRWHQWLDO���
0LQLP�P�IDFLOLWLHV�DYDLODEOH�LQ�JRYHUQPHQW�VHW��S��
6R��RSWLRQV�UHPDLQ�ZLWK��V�DUH�S�SLOODU��UHDFWLRQ��
SURMHFWLRQ� RI� OLJKW� DQG� SHUFHSWLRQ� RI� UD�V�� FRORU�
YLVLRQ�WHVW��VLQJ�UHG�DQG�JUHHQ�WRUFK�OLJKW��0DGGR[�
URG�WHVW�DQG�7ZR�SRLQW�GLVFULPLQDWLRQ�WHVW��

Ultrasound�was��rst�used� in�ophthalmology� in�
�����E���PHULFDQ�RSKWKDOPRORJLVWV�081'7�DQG�
+8*+(6��� 7KH�� �VHG� �� VFDQ� PRGH� WR� HYDO�DWH�
DQ� LQWUDRF�ODU� W�PRU�� %�VFDQ� ZDV� LQWURG�FHG� LQ�
RSKWKDOPLF�SUDFWLFH�E��%�80�DQG�*5((1:22'�
LQ� ������� +RZHYHU�� LW� ZDV� QRW� �QWLO� ������ ZKHQ�
Bronson� and� Turner� produced� the� �rst� contact�
%� VFDQ� PHWKRG�� WKDW� �OWUDVRQRJUDSK�� EHFDPH� D�
PRUH�SUDFWLFDO� LQYHVWLJDWLRQ�%�VFDQ�PRGH�LV�PRUH�
�VHI�O�WKDQ���VFDQ�IRU�D�EHWWHU�GHPRQVWUDWLRQ�RI�WKH�
VKDSH�DQG�WRSRJUDSKLF�UHODWLRQVKLS�RI�OHVLRQV�LQ�WKH�
SRVWHULRU�VHJPHQW��

7KH�*RYHUQPHQW�KRVSLWDOV�UHFHLYHV�K�JH�SRRO�RI�
FDWDUDFW�SDWLHQWV��5R�WLQH�HYDO�DWLRQ�RI�DOO�SDWLHQWV�
ZLWK� DGYDQFHG� FDWDUDFW� E�� �OWUDVRQRJUDSK��
LV� WLPH� FRQV�PLQJ� DQG� RI� T�HVWLRQDEOH� FRVW�
HIIHFWLYHQHVV�� %�VFDQ� FDQ� SURYLGH� LQIRUPDWLRQ�
UHJDUGLQJ� WKH� SRVWHULRU� VHJPHQW� SDWKRORJLHV� OLNH�
YLWUHR�V�KHPRUUKDJH��YLWUHR�V�GHWDFKPHQW��UHWLQDO�
GHWDFKPHQW�� FKRULRUHWLQDO� WKLFNHQLQJ�� SRVWHULRU�
VWDSK�ORPD� ZKLFK� KHOSV� LQ� H[SODLQLQJ� DFF�UDWH�
SURJQRVLV�SRVW�RSHUDWLYHO���7KR�JK�VRPH�GLVRUGHUV�
V�FK� DV� EUDQFK�DQG� FHQWUDO� UHWLQDO�YHLQ� RFFO�VLRQ��
PDF�ODU� KROH�� GLDEHWLF� PDF�ORSDWK��� RSWLF� QHUYH�
affections� cannot� be� identi�ed� by� B-scan.�� 6R� WKH�
FRQYHQWLRQDO�PDF�ODU�I�QFWLRQ�WHVWV�SHUIRUPHG�DQG�
FRPSDUHG�ZLWK� %�6FDQ� �OWUDVRQRJUDSK��ZLOO� JLYH�
JRRG�LGHD�RI�LWV��WLOLW��LQ�FRPSDULVRQ�WR�%�VFDQ�

0HWKRGV

��KRVSLWDO�EDVHG�&URVV�VHFWLRQDO�VW�G���'HVFULSWLYH��

ZDV�FRQG�FWHG�RQ�����SDWLHQWV�ZLWK�0DW�UH�FDWDUDFW�
DWWHQGLQJ� WKH� R�WGRRU� SDWLHQW� GHSDUWPHQW� LQ� 7KH�
*RYHUQPHQW�0HGLFDO�FROOHJH��6�UDW��*�MDUDW��,QGLD��
,QIRUPHG� FRQVHQW� ZDV� WDNHQ� IURP� WKH� SDWLHQWV�
SDUWLFLSDWLQJ�LQ�WKH�VW�G����OO�WKH�SDWLHQWV�HQUROOHG�
LQ�WKH�VW�G��ZHUH�HYDO�DWHG�G�ULQJ�D�SHULRG�IURP�
-�O���������J�VW�������7KH�SDWLHQWV�ZHUH�H[DPLQHG�
DQG�LQYHVWLJDWHG�WKRUR�JKO��DV�SHU�WKH�SURWRFRO�

7KH� LQFO�VLRQ� FULWHULD� ZHUH�� �OO� DG�OW� SDWLHQWV�
ZLWK� PDW�UH� FDWDUDFW� ZKR� JDYH� FRQVHQW� IRU� WKH�
VW�G��DQG�HLWKHU�VH[�

7KH� H[FO�VLRQ� FULWHULD� ZHUH� SDWLHQWV� ZLWK��
LPPDW�UH�FDWDUDFW��PDW�UH�FDWDUDFW�KDYLQJ�UHFRUGHG�
SRVWHULRU� VHJPHQW� DEQRUPDOLWLHV� DQG� WUD�PDWLF�
PDW�UH�FDWDUDFW�

�� GHWDLOHG� KLVWRU�� RI� SDWLHQWV� ZDV� WDNHQ��
'LDJQRVLV�RI�PDW�UH�FDWDUDFW�S�W�LI�WKH�SDWLHQW�KDG�
QR� JORZ�REVHUYHG�RQ� GLUHFW� RSKWKDOPRVFRS�� DQG�
VOLW�ODPS�H[DPLQDWLRQ�

�SK�KDOPLF�H�DPL�D�LR��

)ROORZLQJ� &RQYHQWLRQDO� PDF�ODU� WHVWV� ZHUH�
SHUIRUPHG�LQ�'DUN�URRP�

��SLOODU��OLJK��UHDF�LR���3�SLOODU��HYDO�DWLRQ�ZDV�
FDUULHG� R�W� ZLWK� ORZ� EDFNJUR�QG� LOO�PLQDWLRQ�
�VLQJ�D�EULJKW�IRF�VHG�WRUFK�OLJKW�ZLWK�WKH�SDWLHQW�
ORRNLQJ�LQWR�WKH�GLVWDQFH�

�URMHF�LR�� RI� OLJK�� D�G� �HUFHS�LR�� RI� UD�V�� 7KH�
SHUFHSWLRQ�RI�OLJKW�ZDV�DVVHVVHG�E��WKURZLQJ�OLJKW�
RQ� WR� WKH� H�H� WR�EH� H[DPLQHG�RFFO�GLQJ� WKH�RWKHU�
H�H� LQ� WKH�GDUN�URRP��7KH�SDWLHQWV�ZHUH�DVNHG� WR�
LGHQWLI�� WKH� GLUHFWLRQ� IURP� ZKLFK� WKH� OLJKW� ZDV�
FRPLQJ�E��SURMHFWLQJ�OLJKW�IURP�YDULR�V�GLUHFWLRQV�
�V�SHULRU��LQIHULRU��QDVDO�DQG�WHPSRUDO���7KH��ZHUH�
FODVVLILHG� DV� 3/��35���ZKHQ�SDWLHQWV� FRUUHFWO��
LGHQWLI�� DOO� �� GLUHFWLRQV�� DQG� S�W� DV�� 35� ZKHQ�
SDWLHQWV�� DQVZHUV� ZHUH� GLIIHUHQW� DW� GLIIHUHQW�
WLPH�

&ROR�U� �LVLR�� �HV��� ,Q� FDVH� RI� PDW�UH� FDWDUDFW��
DVVHVVPHQW�RI�FRORU�YLVLRQ�FDQQRW�EH�GRQH�E���VLQJ�
,VKLKDUD� DQG� RWKHU� WHVWV� ZKLFK� DUH� �VHG� LQ� FOHDU�
PHGLD�� 6R�� ZH� KDYH� FKHFNHG� FRORU� YLVLRQ� E��
�VLQJ�UHG�DQG�JUHHQ�ILOWHUV�WR�FKHFN�WKH�SULPDU��
FRORUV�

�DGGR��URG��HV�V��0DGGR[�URG�WHVW����3DWLHQWV�ZHUH�
PDGH�WR�VLW���PHWHU�DZD��IURP�D�EULJKW�HOHFWULF�E�OE�
DQG�0DGGR[�URG�ZDV�SODFHG�LQ�IURQW�RI�WKH�H�H�WR�EH�
H[DPLQHG��RWKHU�H�H�EHLQJ�RSHQ��DQG�SDWLHQWV�ZHUH�
DVNHG�DER�W�ZKDW�WKH��VHH���QVZHUV�ZHUH�UHFRUGHG�
LQ� WKHLU� ODQJ�DJH� DV� SRO�RSLD� ZKHQ� SDWLHQW� VDZ�
P�OWLSOH� UHG� OLQH�DQG�P�OWLSOH� UHG�VSRWV�� UHG�VSRW�
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ZKHQ� WKH�� VDZ� RQO�� RQH� UHG� VSRW� DQG� QHJDWLYH�
0DGGR[�URG�ZKHQ�WKH��VDZ�ZKLWH�VSRWV�

0DGGR[�URG� WHVW����3DWLHQWV�ZHUH�PDGH�WR�VLW���
PHWHU�DZD��IURP�D�EULJKW�HOHFWULF�E�OE�DQG�0DGGR[�
URG�ZDV�SODFHG�,QIURQW�RI�WKH�H�H�WR�EH�H[DPLQHG��
RWKHU�H�H�EHLQJ�RFFO�GHG��0DGGR[�URG�ZDV�URWDWHG�
LQ�WKUHH�PHULGLDQV��YHUWLFDO��KRUL]RQWDO�DQG�REOLT�H��
DQG� SDWLHQWV� ZHUH� DVNHG� DER�W� VHHLQJ� D� OLQH�� LWV�
FRORU�� FRQWLQ�LW��� GLUHFWLRQ� DQG� VWUDLJKWQHVV��
�QVZHUV�ZHUH�JUDGHG�DV�EHORZ��

*UDGH���� &RUUHFW� GLUHFWLRQ� �LQ� DOO� WKUHH�
SRVLWLRQV���&RQWLQ�LW���6WUDLJKWQHVV��&RUUHFW�FRORU��
*UDGH����&RUUHFW� GLUHFWLRQ� �LQ� DOO� WKUHH� SRVLWLRQV���
6WUDLJKWQHVV�E�W�EURNHQ�OLQH��&RUUHFW�FRORU��*UDGH����
Only�correct�direction�and�color�(Not�de�nite�about�
VWUDLJKWQHVV�DQG� FRQWLQ�LW��� DQG�*UDGH����&DQQRW�
LQWHUSUHW�DQ�WKLQJ�FRUUHFWO��E�W�FRORU�

�'�EH�����.��HW�DO>�@

��R�SRL��� GLVFULPL�D�LR�� �HV��� ,W� ZDV� GRQH� E��
S�WWLQJ�D�FDUG�ERDUG�ZLWK�WZR�LOO�PLQDWHG�SLQ�KROHV�
RI�VL]H��PP����LQFKHV�DSDUW��SODFHG���IHHW�DZD��IURP�
WKH�H�H�WR�EH�WHVWHG��7KH�SDWLHQW�ZDV�WKHQ�DVNHG�WR�
LQGLFDWH� ZKHWKHU� KH� FDQ� SHUFHLYH� WKH� WZR� SRLQWV�
VHSDUDWHO��RU�QRW��DQG�DQVZHU�ZHUH�WDNHQ�DV���HV��
RU��QR���,I�WKH��FDQ�W�SHUFHLYH��WKH�FDUG�ERDUG�WKHQ�
PRYHV�WRZDUGV�WKH�SDWLHQW�DQG�GLVWDQFH�PHDV�UHG�
DW�ZKLFK�WKH��FDQ�SHUFHLYH�WZR�SRLQWV�VHSDUDWHO��

���FD���O�UDVR�RJUDSK��

7KH� SDWLHQWV� ZHUH� PDGH� WR� OLH� V�SLQH� RQ� WKH�
H[DPLQDWLRQ� WDEOH�� 7KH�� ZHUH� HYDO�DWHG� �VLQJ�
�OWUDVR�QG�PDFKLQH�27,�6FDQ������HT�LSSHG�ZLWK�
D�UHDO��WLPH�OLQHDU�KLJK�IUHT�HQF��SUREH�RI����0+=�
SODFHG� LQ� RSKWKDOPRORJ�� GHSDUWPHQW�� &RQWDFW�
PHWKRG�RI� H[DPLQDWLRQ�ZDV��VHG��7KH�SUREH�ZDV�
SODFHG� RYHU� WKH� FORVHG� H�HOLG� DIWHU� DSSOLFDWLRQ�
RI� FR�SOLQJ� JHO�� %�VFDQ� SLFW�UHV�ZHUH� REWDLQHG� LQ�
D[LDO�� WUDQVYHUVH�� DQG� ORQJLW�GLQDO� VHFWLRQV�� 7KH�
ORZHVW� SRVVLEOH� GHFLEHO� JDLQ� FRQVLVWHQW� ZLWK� WKH�
PDLQWHQDQFH� RI� DGHT�DWH� LQWHQVLW�� ZDV� �VHG� WR�
RSWLPL]H�WKH�UHVRO�WLRQ�RI�LPDJHV�

(YDO�DWLRQ� RI� I�QG�V� RQ� GLODWHG� S�SLO� RQ�
SRVW� FDWDUDFW� V�UJHU�� GD���� E�� +HLQH�V� ,QGLUHFW�
RSKWKDOPRVFRSH�ZLWK����'�OHQV�IRU�GHWDLOHG�UHWLQDO�
H[DPLQDWLRQ�WR�QRWH�SRVWHULRU�VHJPHQW�DEQRUPDOLWLHV�
ZKLFK� LV� QRW� GLDJQRVHG� E�� FRQYHQWLRQDO� PDF�ODU�
I�QFWLRQ�WHVWV�DQG�%�6FDQ�8OWUDVRQRJUDSK��DQG�DOVR�
to�corelate�positive��ndLQJV�ZLWK�WKH�FRQGLWLRQ�

��D�LV�LFDO�D�DO�VLV

'DWD� FROOHFWHG� DQG� S�W� LQ� H[FHO� VKHHW� DQG� ZHUH�

DQDO�]HG� �VLQJ� 6WDWLVWLFDO� 3DFNDJH� IRU� WKH� 6RFLDO�
6FLHQFHV� �6366�� ����� VRIWZDUH�� )RU� WKH�GHVFULSWLYH�
DQDO�VLV�� WKH� PHDQ�� VWDQGDUG� GHYLDWLRQ�� DQG�
SHUFHQWDJH�ZHUH��VHG��7KH�FKL�VT�DUH�WHVW�DSSOLHG�
IRU�WKH�FRPSDUDWLYH�DQDO�VLV����S�YDO�H��������ZDV�
considered�be�statistically�signi�cant.

2EVHUYDWLRQV�DQG�5HV�OWV

�� WRWDO� ���� SDWLHQWV� KDYLQJ�0DW�UH� FDWDUDFW�ZHUH�
LQFO�GHG�LQ�WKLV�VW�G��

0RVW�FRPPRQ�DJH�JUR�S�KDYLQJ�PDW�UH�FDWDUDFW�
ZDV��������HDUV�DQG�PHDQ�DJH�ZDV�����HDUV��7DEOH�
����7RWDO������������PDOHV�DQG������������IHPDOHV��
��������� SDWLHQWV� KDG� �QLODWHUDO� PDW�UH� FDWDUDFW�
DQG� ������ SDWLHQWV� KDG� ELODWHUDO� PDW�UH� FDWDUDFW��
��������SDWLHQWV�KDG�Q�FOHDU�PDW�UH�FDWDUDFW������
������SDWLHQWV�KDG�FRUWLFDO�PDW�UH�FDWDUDFW��DQG����
������KDG�K�SHU�PDW�UH�FDWDUDFW�

7DEOH�����JH�ZLVH�GLVWULE�WLRQ�RI�6W�G��3RS�ODWLRQ�

�JH�JUR�S���HDUV�
1R�RI�3DWLHQWV�

�Q ����
3HUFHQWDJH

/HVV�WKDQ�RU�HT�DO�WR�����HDUV �� ���

�������HDUV �� ����

���������HDUV �� ��

������HDUV � ���

7RWDO ��� ���

0HDQ�“�6'�������“������HDUV��0LQLP�P�����HDUV��0D[LP�P����
�HDUV�

0RVW� RI� WKH�SDWLHQW�KDG�YLV�DO� DF�LW��3/�35���
��������DQG�������KDG�+0�3/�35�������������OO�
SDWLHQWV�ZHUH�DEOH�WR�IROORZ�OLJKW�DQG�KDG�SURMHFWLRQ�
RI�UD�V�LQ�DOO�IR�U�T�DGUDQWV�H[FHSW���FDVHV��������
3�SLOODU��OLJKW�UHVSRQVH�ZDV�QRUPDO�LQ�PDMRULW��RI�
SDWLHQWV��5HODWLYH� DIIHUHQW�SDWKZD��GHIHFW� VHHQ� LQ�
��FDVHV� ��������&RORU�YLVLRQ�ZDV�QRUPDO� LQ�DOO� WKH�
SDWLHQWV��

%LQRF�ODU�0DGGR[�URG�WHVW�UHYHDOHG�UHG�VSRW�LQ�
�������SRO�RSLD� LQ� �������DQG�ZKLWH� VSRW� LQ� �����
SDWLHQWV��3RO�RSLD�VHHQ�PRUH�FRPPRQO��LQ�Q�FOHDU�
PDW�UH� FDWDUDFW�� 5HG� VSRW� ZDV� PRVW� FRPPRQ�
0DGGR[� URG� WHVW� UHVSRQVH� LQ� &RUWLFDO� PDW�UH�
FDWDUDFW��+�SHU�PDW�UH�FDWDUDFW�SDWLHQWV�VDZ�RQO��
:KLWH�VSRW��2Q��QLRF�ODU�0DGGR[�URG�WHVW��PDMRULW��
RI�SDWLHQWV��UHVSRQVH�ZDV�*UDGH����������IROORZHG�
by�Grade� 4� (36%).� 8%� patients� did� not� �t� in� any�
JUDGHV�� 0DMRULW�� RI� WKH� SDWLHQWV�ZLWK� DEQRUPDO� %�
6FDQ�KDG�ZKLWH�VSRW�UHVSRQVH�RQ�0DGGR[�URG�WHVW��
�VVRFLDWLRQ�EHWZHHQ�0DGGR[�URG� WHVW�DQG�%�6FDQ�
Findings�was�statistically�signi�cant�(Table�2).

7U�SWL���%KHVDQL�D��3ULWL�5�.DSDGLD��'HYDQJL�9�3DWHO���([SORULQJ�7KH�3URJQRVWLF�9DO�H�RI�&RQYHQWLRQDO�
0DF�ODU�)�QFWLRQ�7HVWV�LQ�&RPSDULVRQ�WR�%�6FDQ�8OWUDVRQRJUDSK��LQ�0DW�UH�&DWDUDFW�LQ�*RYHUQPHQW�6HW�8S
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7DEOH� ��� �VVRFLDWLRQ� EHWZHHQ� 0DGGR[� URG� WHVW� DQG� %� 6FDQ�
)LQGLQJV�

0DGGR��URG�WHVW %�6FDQ�)LQGLQJV

:1/ �EQRUPDO 7RWDO

3RO�RSLD �� � ��

5HG�VSRW ��� � ���

:KLWH�VSRW �� � ��

7RWDO ��� � ���

&KL�VT�DUH���������GRI����S�YDO�H��������

0DMRULW��RI�&RUWLFDO�DQG�Q�FOHDU�PDW�UH�FDWDUDFW�
SDWLHQWV�KDG�7ZR�SRLQW�GLVFULPLQDWLRQ�WHVW�GLVWDQFH�
EHWZHHQ� ������ &0� ��������� ,Q� K�SHU� PDW�UH�
FDWDUDFW��PDMRULW�� RI� WKH�SDWLHQWV�ZHUH�QRW�DEOH� WR�
GLVFULPLQDWH�RU�KDG�VKRUW�GLVFULPLQDWLRQ�GLVWDQFH��
Most�of�the�patients�with�abnormal�B�scan��ndings�
ZHUH�QRW�DEOH�WR�GLVFULPLQDWH���VVRFLDWLRQ�EHWZHHQ�
7ZR�3RLQW�'LVFULPLQDWLRQ�WHVW�DQG�%�6FDQ�)LQGLQJ�
was�statistically�signi�cant�(Table�3).

7DEOH�����VVRFLDWLRQ�EHWZHHQ�7ZR�3RLQW�'LVFULPLQDWLRQ�WHVW�DQG�
%�6FDQ�)LQGLQJ�

7�R�3RLQW��LVFULPLQDWLRQ�WHVW %�6FDQ�)LQGLQJV

:1/ �EQRUPDO 7RWDO

����� �� � ��

����� �� � ��

����� �� � ��

����� �� � ��

1RW�DEOH�WR�GLVFULPLQDWH �� � ��

7RWDO ��� � ���

&KL�VT�DUH���������GRI����S�YDO�H�������

%�6FDQ��OWUDVRQRJUDSK��VKRZHG�QR�DEQRUPDOLW��
LQ� WKH�SRVWHULRU� VHJPHQW� LQ� ������SDWLHQWV�� ������
SDWLHQWV� KDG� YLWUHR�V� GHWDFKPHQW�� YLWUHR�V�
KDHPRUUKDJH�VHHQ�LQ�������SRVWHULRU�VWDSK�ORPD�LQ�
������������KDG�UHWLQDO�GHWDFKPHQW�DQG�������KDG�
YLWUHR�V� KDHPRUUKDJH� ZLWK� 5HWLQDO� GHWDFKPHQW�
�7DEOH�����1RQH�RI�WKH�SDWLHQW�ZLWK�DEQRUPDO�%�6FDQ�
�nding�had�RAPD,�p�value�of�chi�square�test�0.622�
which�was�statistically�insigni�cant.�On�comparing�
%�6FDQ��OWUDVRQRJUDSK��ZLWK�FRQYHQWLRQDO�PDF�ODU�
I�QFWLRQ�WHVWV��LW�ZDV�REVHUYHG�WKDW�%�VFDQ�FR�OG�QRW�
GLDJQRVHG� SDWKRORJLHV� OLNH� GLDEHWLF� UHWLQRSDWK���
RSWLF�DWURSK���PDF�ODU�VFDU��&592�

7DEOH� ��� 'LVWULE�WLRQ�RI� FDVHV� DV� SHU� %� 6FDQ�8OWUDVRQRJUDSK��
ILQGLQJV�

)LQGLQJV�RI�%�6FDQ 1R�RI�3DWLHQWV 3HUFHQWDJH

9+�ZLWK�5' � ���

5' � ���

3RVWHULRU�6WDSK�ORPD � ���

9+ � ���

9'� �� ����

:1/ ��� ����

7RWDO ��� ���

2Q� SRVW�RSHUDWLYH� I�QG�V� H[DPLQDWLRQ�� ������
RI�WKH�SDWLHQWV�KDG�QR�DEQRUPDOLWLHV�LQ�WKH�I�QG�V�
of�the�eye.�The�most�common�fundus��nding�seen�
SRVW� RSHUDWLYHO��ZDV�'LDEHWLF� UHWLQRSDWK�� ��������
PDF�ODU� VFDU� LQ� ������ RSWLF� DWURSK�� LQ� ����� DQG�
SRVWHULRU� VWDSK�ORPD� LQ� ������ 0DF�ODU� HGHPD�
VHHQ�LQ�������&592�ZLWK�PDF�ODU�HGHPD�LQ�������
PDF�ODU�KROH�ZLWK�%592�LQ��������PLOG�GLVF�SDOORU�
LQ��������DQG�GU���50'�LQ�������7DEOH����

7DEOH����'LVWULE�WLRQ�DFFRUGLQJ�3RVW�23�I�QG�V�H[DPLQDWLRQ�

3RVW�23�I�QG�V�H�DPLQDWLRQ 1R�RI�3DWLHQWV 3HUFHQWDJH�

&UYR�:LWK�0DF�ODU�(GHPD � ���

'U���UPG � ���

0DF�ODU�(GHPD � ���

0DF�ODU�+ROH�:LWK�%UYR � ���

0DF�ODU�6FDU � ���

0LOG�'LVF�3DOORU � ���

3'5 � ���

2SWLF��WURSK� � ���

3RVWHULRU�6WDSK�ORPD � ���

:1/ ��� ����

7RWDO ��� ���

�LVF�VVLRQ

,W� LV� YHU�� LPSRUWDQW� WR� JLYH� YLV�DO� SURJQRVLV� WR�
DOO� WKH� SDWLHQWV� RI� PDW�UH� FDWDUDFW� SUHRSHUDWLYHO��
ZKR� �QGHUJR� FDWDUDFW� V�UJHU��� 9DULR�V� WHVWV� DUH�
DYDLODEOH�IRU�UHWLQDO�I�QFWLRQ��7KHVH�WHVWV�DUH�HDV��WR�
SHUIRUP�LQ�FDVH�RI�LPPDW�UH�FDWDUDFW�LQ�ZKLFK�WKH�
PHGLD�LV�FOHDU��%�W�LQ�SUHVHQFH�RI�PDW�UH�FDWDUDFW�LW�
LV�D�UHDO�FKDOOHQJH�WR�JLYH�WKH�YLV�DO�SURJQRVLV�

�JH�UDQJH�RI�SDWLHQWV�LQ�R�U�VW�G��ZDV����WR����
�HDUV�� 0RVW� RI� WKH� SDWLHQWV� ZHUH� LQ� WKH� UDQJH� RI�
���WR�����HDUV�RI�DJH��6LPLODU�VW�G��FRQG�FWHG�E��
.DQDUHN� ,�� HW� DO��� LQ� WKHLU� VW�G��� DJH� UDQJHG� IURP�
������ �HDUV� ZLWK�PDMRULW�� EHLQJ� LQ� WKH� ROGHU� DJH�
JUR�S������HDUV�DQG�DERYH��

,Q�SUHVHQW� VW�G��� DPRQJ� WKH� VW�G��SRS�ODWLRQ��
WRWDO� ��� �������� PDOHV� DQG� ����������� IHPDOHV��
)HPDOH� SUHSRQGHUDQFH� FDQ�EH� H[SODLQHG� DV��PDOH�
SRS�ODWLRQ� LV� ZRUNLQJ� JUR�S�� VR� WKH�� EHFRPH�
YLJLODQW�ZLWK�PLQLPDO�V�PSWRPV�DV�ZHOO�DQG�VHHN�
KHDOWK� FDUH� IDFLOLW�� HDUOLHU�� :KHUHDV�� IHPDOHV� DUH�
E�V��ZLWK�ORRNLQJ�DIWHU�IDPLO���VR�WKH��VHHN�PHGLFDO�
FDUH�D�ELW�ODWHU�VWDJH�

2�W� RI� ���� SDWLHQWV�� ��������� SDWLHQWV� KDG�
�QLODWHUDO�0DW�UH�FDWDUDFW�DQG�������SDWLHQWV�KDG�
ELODWHUDO� 0DW�UH� FDWDUDFW�� �������� SDWLHQWV� KDG�
Q�FOHDU� PDW�UH� FDWDUDFW�� ���� ������ SDWLHQWV� KDG�
FRUWLFDO�PDW�UH� FDWDUDFW�� DQG� ��� ������ KDG� K�SHU�
PDW�UH�FDWDUDFW�� ,Q�D�VW�G��GRQH�E��6DOPDQ����HW�
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DO������SDWLHQWV�KDG�ELODWHUDO�GHQVH�FDWDUDFW������H�HV�
��������KDG�PDW�UH�FDWDUDFW��ZKLFK� LV�FRPSDUDEOH�
ZLWK� R�U� VW�G��� DQG� ��� H�HV� ������� KDG� K�SHU�
PDW�UH�FDWDUDFW��ZKLFK�ZDV�KLJK�DV�FRPSDUH�WR�R�U�
VW�G��

0RVW� RI� WKH�SDWLHQW�KDG�YLV�DO� DF�LW��3/�35���
�������� IROORZHG� E�� +0�3/�35��� ��������� �OO�
SDWLHQWV�ZHUH�DEOH�WR�IROORZ�OLJKW�DQG�KDG�SURMHFWLRQ�
RI� UD�V� H[FHSW� �� FDVHV� �������� �� FRQG�FWHG� E��
.DQDUHN�,��HW�DO���QLQH�RI�WKH�WHQ�SDWLHQWV�ZHUH�DEOH�
WR� IROORZ� OLJKW� DQG� KDG� IDLU� WR� JRRG� SURMHFWLRQ�
3�SLOODU��OLJKW�UHVSRQVH�ZDV�QRUPDO�LQ�PDMRULW��RI�
SDWLHQWV��5HODWLYH�DIIHUHQW�SDWKZD��GHIHFW�VHHQ�LQ���
FDVHV����������OO�KDG�QRUPDO�FRORU�YLVLRQ�

0RVW�FRPPRQ�UHVSRQVH�RI�ELQRF�ODU�0DGGR[�URG�
WHVW�ZDV�UHG�VSRW� LQ��������SRO�RSLD�LQ�������DQG�
ZKLWH�VSRW�LQ������SDWLHQWV��2Q��QLRF�ODU�0DGGR[�
URG�WHVW��PDMRULW��RI�SDWLHQWV��UHVSRQVH�ZDV�*UDGH���
(57%)�and�Grade-4�in�36%.�8%�patients�did�not��t�
LQ� DQ�� JUDGHV�� ,Q� WKH� VW�G�� FRQG�FWHG�E��'�EH��
���.��HW�DO���*UDGH���UHVSRQVH�WR�0DGGR[�URG� WHVW�
ZDV� WKH�PRVW� FRPPRQ��ZKLFK�PD��EH�G�H� WR� WKH�
VDPSOH�VL]H�EHLQJ�LPPDW�UH�FDWDUDFW��2Q�ELQRF�ODU�
0DGGR[� URG� WHVW�� SRO�RSLD� VHHQ� PRUH� FRPPRQO��
LQ� Q�FOHDU� PDW�UH� FDWDUDFW�� 5HG� VSRW� ZDV� PRVW�
FRPPRQ� 0DGGR[� URG� WHVW� UHVSRQVH� LQ� &RUWLFDO�
PDW�UH� FDWDUDFW�� +�SHU� PDW�UH� FDWDUDFW� SDWLHQWV�
VDZ�RQO��:KLWH�VSRW�

0DMRULW��RI�SDWLHQWV�KDG�7ZR�SRLQW�GLVFULPLQDWLRQ�
WHVW�GLVWDQFH�EHWZHHQ�������&0���������� IROORZHG�
E��������&0�DQG�������&0����������������SDWLHQWV�
ZHUH�QRW�DEOH�WR�GLVFULPLQDWH�DQG�������KDG�VKRUWHVW�
WZR�SRLQW� GLVFULPLQDWLRQ� WHVW� GLVWDQFH�� '�EH�� ���
.��HW�DO��FRQG�FWHG�D�VW�G���LQ�ZKLFK�RQO����FDVHV�
DQVZHUHG� SRVLWLYHO�� WR� WZR�SRLQW� GLVFULPLQDWLRQ�
WHVW�� UHVW� ��� FDVHV� JDYH� YDULDEOH� DQVZHUV� DW� �� IHHW�
GLVWDQFH��,Q�K�SHU�PDW�UH�FDWDUDFW��PDMRULW��RI�WKH�
SDWLHQWV�ZHUH�QRW�DEOH� WR�GLVFULPLQDWH�RU�KDG� WHVW�
GLVWDQFH�UDQJH�RI�������FP�

7KH� �OWUDVRQRJUDSKLF� H[DPLQDWLRQV� UHYHDOHG�
WKDW� ������ RI� WKH� SDWLHQWV� GLG� QRW� VKRZ� DQ��
DEQRUPDOLWLHV� LQ� WKH� SRVWHULRU� VHJPHQW� RI� WKH�
H�H�� ������ SDWLHQWV� KDG� YLWUHR�V� GHWDFKPHQW�
(VD)�which�was� considered� as� normal� �nding� as�
LW�KDG�QR� HIIHFW�RQ� YLV�DO�SURJQRVLV� DQG�FDQ�EH� D�
QDW�UDO� RFF�UUHQFH� G�ULQJ� VHQHVFHQFH�� 9LWUHR�V�
KHPRUUKDJH� VHHQ� LQ� ������ SRVWHULRU� VWDSK�ORPD�
LQ� ������ ������KDG� UHWLQDO� GHWDFKPHQW� DQG� ������
SDWLHQWV� KDG� YLWUHR�V� KHPRUUKDJH� ZLWK� 5HWLQDO�
detachment.� Most� common� B-Scan� �nding� was�
YLWUHR�V� GHWDFKPHQW�� �� VW�G�� FRQG�FWHG� E��
4�UHVKL� HW� DO��� LQ� QRQ�WUD�PDWLF� FDWDUDFW� SDWLHQW�
JUR�S� REVHUYHG� WKDW� E�VFDQ� �OWUDVR�QG� GHWHFWHG�
UHWLQDO�GHWDFKPHQW� LQ��������YLWUHR�V�KHPRUUKDJH�

LQ� �������SRVWHULRU� YLWUHR�V�GHWDFKPHQW� LQ� �������
SRVWHULRU�VWDSK�ORPD�LQ��������DQG�QR�SDWKRORJ��LQ�
����SDWLHQWV��:H�REVHUYHG�ORZ�LQFLGHQFH�RI�UHWLQDO�
GHWDFKPHQW� LQ�R�U�VW�G��L�H�������DV�FRPSDUHG� WR�
������ LQ� WKHLU� VW�G���1R�SDWKRORJ��ZDV�REVHUYHG�
E���V� LQ�������SDWLHQWV�DV�FRPSDUHG� WR� WKHP�LQ�
����� 3RVWHULRU� YLWUHR�V� GHWDFKPHQW� LQFLGHQFH�
ZDV� KLJK� LQ� R�U� VW�G�� ������ DV� FRPSDUHG� WR�
������

2Q� SRVW�RSHUDWLYH� I�QG�V� H[DPLQDWLRQ�� ������
RI�WKH�SDWLHQWV�KDG�QR�DEQRUPDOLWLHV�LQ�WKH�I�QG�V�
of�the�eye.�The�most�common�fundus��nding�seen�
SRVW� RSHUDWLYHO��ZDV�'LDEHWLF� UHWLQRSDWK�� ��������
PDF�ODU� VFDU� LQ� ������ RSWLF� DWURSK�� LQ� ����� DQG�
SRVWHULRU� VWDSK�ORPD� LQ� ����� SDWLHQWV�� 0DF�ODU�
HGHPD�VHHQ�LQ�������&592�ZLWK�PDF�ODU�HGHPD�LQ�
������PDF�ODU�KROH�ZLWK�%592�LQ��������PLOG�GLVF�
SDOORU�LQ��������DQG�GU���50'�LQ�������2Q�SRVW�
RSHUDWLYH� I�QG�V� H[DPLQDWLRQ�� LW� ZDV� REVHUYHG�
WKDW�%� 6FDQ��OWUDVRQRJUDSK�� FR�OG�QRW�GLDJQRVHG�
SDWKRORJLHV�OLNH�3'5��RSWLF�DWURSK���PDF�ODU�VFDU��
&592���VVRFLDWLRQ�EHWZHHQ�0DGGR[�URG�WHVW�DQG�
7ZR�SRLQW�GLVFULPLQDWLRQ�WHVW�ZLWK�%�6FDQ�)LQGLQJV�
was�statistically�signi�cant.

&RQFO�VLRQ

,W� ZDV� REVHUYHG� WKDW�� WKH� FRQYHQWLRQDO� PDF�ODU�
I�QFWLRQ� WHVWV� OLNH�SDSLOODU��UHDFWLRQ��PDGGR[�URG�
WHVW� DQG� WZR�SRLQW�GLVFULPLQDWLRQ� WHVW�GR� LQGLFDWH�
WKH�SURJQRVLV�LQ�SDWLHQWV�RI�PDW�UH�FDWDUDFW�KDYLQJ�
VHYHUH� GLDEHWLF� UHWLQRSDWK��� RSWLF� DWURSK�� RU�
PDF�ODU�VFDU�

%�6FDQ��OWUDVRQRJUDSK��LV�D��VHI�O�LQYHVWLJDWLRQ�
WR� VHH� PDMRU� SRVWHULRU� VHJPHQW� DEQRUPDOLWLHV�
OLNH� YLWUHR�V� KDHPRUUKDJH�� GLIIHUHQW� W�SHV� RI�
UHWLQDO� GHWDFKPHQW�� DVWHURLG� K�DORVLV�� FKRURLGDO�
GHWDFKPHQW� HWF�� %�W� WKH� RSWLF� QHUYH� DQG� PDF�ODU�
SDWKRORJLHV� ZHUH� QRW� UHYHDOHG� RQ� %� 6FDQ�
8OWUDVRQRJUDSK��

2Q� FRPSDULQJ� WKH� FRQYHQWLRQDO� PDF�ODU�
I�QFWLRQ� WHVWV� ZLWK� %� 6FDQ� �OWUDVRQRJUDSK��� ZH�
IR�QG� WKDW� &RQYHQWLRQDO� PDF�ODU� I�QFWLRQ� WHVWV�
ZHUH�DOWHUHG�ZKHQ�WKHUH�ZDV�DQ�HYLGHQW�SRVWHULRU�
VHJPHQW�DEQRUPDOLW��VHHQ�RQ�%�6FDQ��6R�� LQ�VHW�S�
ZKHUH� %� 6FDQ� 8OWUDVRQRJUDSK�� LV� QRW� DYDLODEOH��
WKH�FRQYHQWLRQDO�PDF�ODU�I�QFWLRQ�WHVWV�GR�KHOS�LQ�
FDVHV�RI�PDW�UH�FDWDUDFW�

5HIHUHQFHV

��� .�PDU� -�� 3UDVDG� .�� 1DWKUDP� ��� ,265� -R�UQDO� RI�
'HQWDO�DQG�0HGLFDO�6FLHQFHV��,265�-'06��H�,661��

7U�SWL���%KHVDQL�D��3ULWL�5�.DSDGLD��'HYDQJL�9�3DWHO���([SORULQJ�7KH�3URJQRVWLF�9DO�H�RI�&RQYHQWLRQDO�
0DF�ODU�)�QFWLRQ�7HVWV�LQ�&RPSDULVRQ�WR�%�6FDQ�8OWUDVRQRJUDSK��LQ�0DW�UH�&DWDUDFW�LQ�*RYHUQPHQW�6HW�8S
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�����������S�,661��������������9RO�PH�����,VV�H���
9HU�������SULO���������33�������

��� .�PDU� 9�� 3V�FKRSK�VLFDO� DQG� RWKHU� FOLQLFDO�
PDF�ODU� I�QFWLRQ� WHVWV�� &KD�GKDUL� =�� 9DQDWKL� 0��
�VW� HG�� SRVWJUDG�DWH� 2SKWKDOPRORJ��1HZ� 'HOKL��
-D�SHH�+LJKOLJKLWV�������S������

��� 0�QGW� *+�� +�JKHV� :)�� 8OWUDVRQLFV� LQ� 2F�ODU�
'LDJQRVLV�� �PHULFDQ� MR�UQDO� RI� RSKWKDOPRORJ���
�����0D���������[[YLLL�[YL�

��� &KDQFKODQL�0��&KDQFKODQL�5����6W�G��RI�3RVWHULRU�
6HJPHQW� (YDO�DWLRQ� E�� %�6FDQ� LQ� +�SHU� 0DW�UH�
&DWDUDFW��-�&OLQ�([S�2SKWKDOPRO����������������

��� '�EH�� �.�� 0DVDQL� 3+�� 6KURII� �3�� 4�DQWLWDWLYH�
DVVHVVPHQW�RI�FRQYHQWLRQDO�PDF�ODU�I�QFWLRQ�WHVWV�LQ�

FDVHV�RI�FDWDUDFW��,QGLDQ�MR�UQDO�RI�RSKWKDOPRORJ���
�����'HF�������������

��� .DQDUHN� ,�� 9HQDEOH� +3�� 'LDJQRVWLF� WHVWLQJ� RI�
UHWLQDO�I�QFWLRQ�LQ�WKH�SUHVHQFH�RI�PDW�UH�FDWDUDFWV��
-R�UQDO� RI� WKH�1DWLRQDO�0HGLFDO��VVRFLDWLRQ�� �����
-�O�����������

��� 6DOPDQ� ��� 3DUPDU� 3�� 9DQLOD� &*�� 7KRPDV� 3���
-HV�GDVDQ�&1�� ,V��OWUDVRQRJUDSK��HVVHQWLDO�EHIRUH�
V�UJHU��LQ�H�HV�ZLWK�DGYDQFHG�FDWDUDFWV��-R�UQDO�RI�
SRVWJUDG�DWH�PHGLFLQH�������-DQ������������

��� 4�UHVKL� 0��� /DJKDUL� .�� 5ROH� RI� %�6FDQ�
8OWUDVRQRJUDSK��LQ�SUH�RSHUDWLYH�FDWDUDFW�SDWLHQWV��
,QWHUQDWLRQDO� MR�UQDO� RI� KHDOWK� VFLHQFHV�� �����
-DQ���������


