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&RSSHU�VXOIDWH��D�SUHYDOHQW�IXQJLFLGH�XWLOL]HG�LQ�DJULFXOWXUH��SRVHV�VXEVWDQWLDO�KD]DUGV�GXH�
WR� LWV� WR[LFLW��� 7KLV�PDQXVFULSW� H[SORUHV� D� FDVH� VWXG�� RI� D� ����HDU�ROG�PDOH�ZKR�SUHVHQWHG�
ZLWK�V�PSWRPV�RI�FRSSHU�VXOIDWH�SRLVRQLQJ��LQFOXGLQJ�UHVSLUDWRU��GLVWUHVV��PHWDEROLF�DFLGRVLV��
DQG�FDUGLRYDVFXODU�LQVWDELOLW���'HVSLWH�LPPHGLDWH�PHGLFDO�LQWHUYHQWLRQ��LQFOXGLQJ�WKH�SDWLHQW�
VXFFXPEHG�WR�YHQWULFXODU�ILEULOODWLRQ��7KH�GLVFXVVLRQ�GHOLQHDWHV�WKH�GLYHUVH�PDQLIHVWDWLRQV�DQG�
PDQDJHPHQW�VWUDWHJLHV�IRU�FRSSHU�VXOIDWH�SRLVRQLQJ��HPSKDVL]LQJ�WKH�LPSRUWDQFH�RI�SURPSW�
UHFRJQLWLRQ�DQG�WUHDWPHQW��:LWK�IDWDO�RXWFRPHV�DWWULEXWHG�WR�FRQGLWLRQV�OLNH�PHWKHPRJORELQHPLD�
DQG� RUJDQ� IDLOXUH�� HDUO�� LQLWLDWLRQ� RI� VXSSRUWLYH� FDUH� DQG� FKHODWLRQ� WKHUDS�� DUH�SDUDPRXQW��
:KLOH�XQFRPPRQ� LQ�HPHUJHQF�� VHWWLQJV�� WKLV�FDVH�XQGHUVFRUHV� WKH�VLJQLILFDQFH� RI� YLJLODQFH�
LQ�UHFRJQL]LQJ�DQG�PDQDJLQJ�FRSSHU�VXOIDWH�WR[LFLW��WR�PLWLJDWH�DGYHUVH�RXWFRPHV��7KH�VWXG��
FRQWULEXWHV�WR�WKH�H[LVWLQJ�OLWHUDWXUH�E��HOXFLGDWLQJ�FOLQLFDO�SUHVHQWDWLRQV��WUHDWPHQW�PRGDOLWLHV��
DQG�SURJQRVWLF�IDFWRUV�DVVRFLDWHG�ZLWK�FRSSHU�VXOIDWH�SRLVRQLQJ�

.H��RUGV��&RSSHU�VXOIDWH�SRLVRQLQJ��7R[LFRORJ���0HWKHPRJORELQHPLD�

�R��WR�FLWH�WKLV�DUWLFOH�
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,QGLDQ�-�(PHUJ�0HG���������������������

�XWKRU�V� �IILOLDWLRQ�� �-XQLRU� 5HVLGHQW�� �$VVLVWDQW�
3URIHVVRU�� �$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� (PHUJHQF��
0HGLFLQH��.DQDFKXU�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��'HUDODNDWWH��
0DQJDORUH���������.DUQDWDND��,QGLD�

&RUUHVSRQGLQJ� �XWKRU�� 9LMD�� .XPDU� 6� 6�� $VVLVWDQW�
3URIHVVRU�� 'HSDUWPHQW� RI� (PHUJHQF�� 0HGLFLQH�� .DQDFKXU�
,QVWLWXWH�RI�0HGLFDO�6FLHQFHV��'HUDODNDWWH��0DQJDORUH���������
.DUQDWDND��,QGLD�

(�PDLO��YLMD�����������#JPDLO�FRP

5HFHLYHG�RQ������������

�FFHSWHG�RQ������������

,1752�8&7,21

&RSSHU� VXOIDWH�� FRPPRQO�� UHIHUUHG� WR� DV� EOXH�
YLWULRO��VHUYHV�DV�D�ZLGHO��XVHG�IXQJLFLGH�IRU�WKH�

FRQWURO�RI�EDFWHULDO�DQG�IXQJDO�GLVHDVHV�LQ�FURSV�VXFK�
DV�YHJHWDEOHV��IUXLWV��DQG�JUDLQV��$YDLODEOH�LQ�ERWK�
SRZGHU�DQG�OLTXLG�IRUPV��LW�VWDQGV�DV�DQ�HFRQRPLFDO�
DQG�HDVLO��DFFHVVLEOH�VROXWLRQ�IRU�DJULFXOWXUDO�QHHGV��
+RZHYHU��GHVSLWH�LWV�HIIHFWLYHQHVV�LQ�VDIHJXDUGLQJ�
crops,�copper�Sulfate�poses�signi�cant�risks�due�to�
LWV�WR[LFLW���

,WV� ZLGHVSUHDG� DYDLODELOLW�� DQG� ORZ� FRVW�
XQIRUWXQDWHO�� PDNH� LW� HDV�� IRU� LQGLYLGXDOV�
VHHNLQJ� WR� FDXVH� KDUP� WR� WKHPVHOYHV�� (YHQ�
PLQXWH� TXDQWLWLHV� RI� FRSSHU� VXOIDWH� FDQ� OHDG� WR�
DGYHUVH� HIIHFWV�� HPSKDVL]LQJ� WKH� LPSRUWDQFH� RI�
SURSHU�KDQGOLQJ�DQG�VWRUDJH�WR�SUHYHQW�DFFLGHQWDO�
H[SRVXUH� RU� LQJHVWLRQ��� 7KH� PDMRULW�� RI� UHSRUWHG�
FDVHV� LQYROYLQJ�FRSSHU�VXOIDWH�SRLVRQLQJ�W�SLFDOO��
DULVH�IURP�GHOLEHUDWH�VHOI�KDUP�LQFLGHQWV��

&RSSHU� VXOIDWH� LQJHVWLRQ� LV� D� UDUH� IRUP� RI�
SRLVRQLQJ�ZKHWKHU�LW�LV�DFFLGHQWDO�RU�LQWHQWLRQDO��,W�
LV�HVVHQWLDO�IRU�HPHUJHQF��SK�VLFLDQV�WR�LGHQWLI��WKH�
V�PSWRPV��FRPSOLFDWLRQV�DQG�DOVR�HDUO��FKHODWLRQ�

&�6(

$� ����HDUV�ROG� PDOH� ZLWK� DOOHJHG� KLVWRU�� RI�
consumption� of� copper� Sulfate� nearly� 250gm� �ve�
KRXUV� SULRU� WR� DUULYDO� WR� (PHUJHQF�� 'HSDUWPHQW�
ZLWK�GHFUHDVHG�UHVSRQVLYHQHVV�VLQFH�SDVW�KRXU��2Q�
SULPDU��VXUYH��KLV�DLUZD��ZDV�SDWHQW��LQ�EUHDWKLQJ�
KH�ZDV� WDFK�SQHLF�ZLWK� UHVSLUDWRU�� UDWH� RI� ��FSP�
DQG� K�SR[LF� ZLWK� VDWXUDWLRQ� RI� ���� RQ� URRP� DLU��
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WKXV� KH� ZDV� FRQQHFWHG� WR� D� QRQ�UHEUHDWKHU� PDVN�
ZLWK� R[�JHQ� ��� OLWUHV� DQG� VDWXUDWLRQ� LPSURYHG� WR�
����� 2Q� DXVFXOWDWLRQ� ELODWHUDO� EDVDO� FUHSLWDWLRQV�
ZHUH� DOVR� SUHVHQW�� +LV� $UWHULDO� %ORRG� *DV� WHVW�
VKRZHG�HOHYDWHG�DQLRQ�JDS�PHWDEROLF�DFLGRVLV�ZLWK�
FRPSHQVDWLRQ�� ,Q� FLUFXODWLRQ� KH� ZDV� WDFK�FDUGLF�
ZLWK� D� IHHEOH� SXOVH� RI� ���� EHDWV� SHU� PLQ� DQG�
K�SRWHQVLYH�ZLWK�D�EORRG�SUHVVXUH�RI�������PP�+J��
Despite��uid�resuscitation�with�one�litre�of�normal�
VDOLQH� WKH� EORRG� SUHVVXUH� GLGQ�W� SLFN� XS�� 7KXV� KH�
ZDV�VWDUWHG�RQ�1RUDGUHQDOLQH�LQIXVLRQ�DW�UDWH�RI�����
PFJ�NJ�PLQ�� +LV� (&*� VKRZHG� VLQXV� WDFK�FDUGLD�
with�tall�tented�T�wave�in�V3�to�V6�with�a��attened�
P�wave�in�limb�leads�(�g.�1).�A�provisional�diagnosis�

RI�K�SHUNDOHPLD�ZDV�PDGH�DQG�,QM��&DOFLXP�JODFLDWH�
������PO�LY�RYHU���PLQ��,QM�UHJXODU�,QVXOLQ����8�LQ�
���'� DQG� ��PJ� RI� QHEXOLVDWLRQ� 6DOEXWDPRO� ZDV�
DGPLQLVWHUHG�DQG�UHSHDW�(&*�ZDV�WDNHQ�DIWHU���PLQ��
ZKLFK�VKRZHG�VHWWOLQJ�RI�7�ZDYHV�DQG�DSSHDUDQFH�
RI� 3� ZDYHV�� 2Q� GLVDELOLW�� KH� KDG� D� *&6� VFRUH� RI�
(��9��0���%LODWHUDO�SXSLOV�ZHUH��PP�DQG�UHDFWLQJ�
WR� OLJKW�� UDQGRP� EORRG� VXJDU�ZDV� ����PJ�GO�� 2Q�
H[SRVXUH�WKHUH�ZDV�GU��PXFRVD��,QYHVWLJDWLRQV�GRQH�
LQ� HPHUJHQF�� GHSDUWPHQW� DUH� VKRZQ� LQ� 7DEOH� ���
2Q� VHFRQGDU�� VXUYH�� KH� KDG�EOXH�GLVFRORUDWLRQ�RI�
WHHWK�� WRQJXH� DQG�JXPV��+H�ZDV� D� NQRZQ� FDVH� RI�
K�SHUWHQVLRQ�RQ�PHGLFDWLRQ�7DE��7HOPLVDUWDQ����PJ��
ODVW�PHDW�DW���DP��

7DEOH����/DE�LQYHVWLJDWLRQV�VHQW�IURP�('

+E �����JP�

:%& ������FHOOV��FXPQ

3ODWHOHWV ����ODNK��FXPQ

1HXWURSKLOV� ����

S+ ����

3FR� �����PP�+J

3D2� ����PP�+J

6D2� ����

+&2� �����PPRO�/

/DFWDWH� ����PPRO�/

8UHD ������PJ�GO

8ULF�DFLG� ��PJ�GO

6HUXP�FUHDWLQLQH ����PJ�GO

6RGLXP� ����P(T��/

3RWDVVLXP� �����P(T��/

&KORULGH� ����P(T��/

$67 ����8�/

$/7 ����8�/

$OEXPLQ �����JP�GO

*OREXOLQ� �����JP�GO

7RWDO�SURWHLQ ������JP�GO

$/3 ����,8�/

)LJ�����(&*�VKRZLQJ�VLQXV�UK�WKP�ZLWK�WDOO�7�ZDYHV�LQ�SUHFRUGLDO�OHDGV

+H�ZDV� JLYHQ� D� VWRPDFK�ZDVK�ZLWK� SRWDVVLXP�
SHUPDQJDQDWH�LQ�RXU�('�����PO�RI�PLON�DORQJ�ZLWK�
��PO�RI�PLON�RI�PDJQHVLD��ZDV�DOVR�LQVWLOOHG�LQ�5�OHV�
WXEH� WR� SUHYHQW� DEVRUSWLRQ� RI� FRSSHU� 6XOIDWH�� +H�
ZDV�VWDUWHG�RQ�7DE�9LWDPLQ�&����PJ�DQG�7DE�=LQF�
50mg.�He�was�stated�on��uid�Ns�at�100ml�per�hour�
16�� +H� ZDV� VKLIWHG� WR� FULWLFDO� FDUH� IRU� FKHODWLQJ�
DQG�PRQLWRULQJ��+H�ZDV�SODQQHG�IRU�FKHODWLQJ��%XW�
patient� developed� ventricular� �brillation� after� 2�
KRXUV�RI�DUULYDO�WR�KRVSLWDO�DQG�ZDV�GHFODUHG�GHDG�
DIWHU�IDLOHG�UHVXVFLWDWLRQ�

�,6&866,21

&RSSHU� VXOIDWH� FDQ� SHQHWUDWH� WKH� VNLQ��
JDVWURLQWHVWLQDO� WUDFW�� DQG� OXQJV�� OHDGLQJ� WR� ERWK�
V�VWHPLF�DQG�ORFDO�WR[LFLW���6NLQ�FRQWDFW�PD��FDXVH�
LWFKLQJ�RU�HF]HPD��ZKLOH�H[SRVXUH� WR� WKH�H�HV�FDQ�
result�in�conjunctivitis,�in�ammation�of�the�eyelids,�
XOFHUDWLRQ��DQG�FORXGLQJ�RI�WKH�FRUQHD��,I�LQJHVWHG��
YRPLWLQJ�LV�LQGXFHG�DXWRPDWLFDOO���KHOSLQJ�WR�H[SHO�
WKH�SRLVRQ��

7KH� IDWDO� GRVDJH� RI� FRSSHU� VXOIDWH� UDQJHV� IURP�
��� WR� ��� JUDPV�� EXW� V�PSWRPV� FDQ�PDQLIHVW�ZLWK�

�.DQFKDOD�0DLWKUH�L��9LMD��.XPDU�6�6��$QDQWK�3UDVDG�5DR�+7��7R[LQ�7LGHV��1DYLJDWLQJ�WKH��
:DYHV�RI�&RSSHU�6XOSKDWH�3RLVRQLQJ
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DV� OLWWOH�DV��� JUDP�� ,QLWLDO� VLJQV� LQFOXGH�D�PHWDOOLF�
WDVWH� LQ� WKH� PRXWK�� FKHVW� SDLQ�� QDXVHD�� YRPLWLQJ��
KHDGDFKH�� GHFUHDVHG� XULQDWLRQ�� DQG� GLDUUKHD��
+LJKHU� GRVHV� OHDG� WR� VHYHUH� V�VWHPLF� V�PSWRPV�
VXFK� DV� GHOLULXP�� VWXSRU�� FRPD�� FRQYXOVLRQV�� ORZ�
EORRG� SUHVVXUH�� VKRFN�� UHVSLUDWRU�� IDLOXUH�� SDOORU��
DQG� MDXQGLFH��0RUWDOLW�� LV�DWWULEXWHG�WR�FRQGLWLRQV�
OLNH� PHWKHPRJORELQHPLD�� UKDEGRP�RO�VLV�� OLYHU�
GDPDJH�� LQWUDYDVFXODU� KHPRO�VLV�� DQG� NLGQH��
IDLOXUH��� $� UHWURVSHFWLYH� DQDO�VLV� RI� ��� FDVHV� RI�
FRSSHU�VXOIDWH�SRLVRQLQJ�LQ�,QGLD�EHWZHHQ������DQG�
�����UHYHDOHG�D�PRUWDOLW��UDWH�RI��������

7KH�WUHDWPHQW�IRU�DFXWH�FRSSHU�VXOIDWH�SRLVRQLQJ�
involves� both� supportive� and� speci�c� measures.�
6XSSRUWLYH�FDUH�LV�WDLORUHG�WR�WKH�SDWLHQW�V�FRQGLWLRQ�
DQG�PD�� LQFOXGH� RUDO� DGPLQLVWUDWLRQ� RI� DFWLYDWHG�
FKDUFRDO� IRU� GHFRQWDPLQDWLRQ�� *DVWULF� ODYDJH� DQG�
LQGXFLQJ� YRPLWLQJ� DUH� QRW� UHFRPPHQGHG� GXH� WR�
WKH� FRUURVLYH� QDWXUH� RI� FRSSHU� VXOIDWH��ZKLFK� FDQ�
LQFUHDVH� WKH�ULVN�RI�SHUIRUDWLRQ��(DUO��JDVWURVFRS��
within� the� �rst� 24� hours� is� advised� to� assess� the�
H[WHQW� RI� FRUURVLYH� GDPDJH��� 0DLQWHQDQFH� RI�
LQWUDYDVFXODU� YROXPH� LV� FUXFLDO�� 7KH� SUHIHUUHG�
WUHDWPHQW� LQYROYHV� FKHODWLRQ� WKHUDS�� XVLQJ�
GLPHUFDSURO� DQG� SHQLFLOODPLQH�� 3HQLFLOODPLQH� LV�
W�SLFDOO�� DGPLQLVWHUHG� DW� D� GRVDJH�RI� ������ JUDPV�
SHU�GD��LQ���WR���GLYLGHG�GRVHV��ZKLOH�GLPHUFDSURO�
LV�JLYHQ�DW�D�GRVDJH�RI�����PJ�NJ�GRVH�HYHU��IRXU�
KRXUV�RYHU�WZR�GD�V��'LDO�VLV�LV�UHFRPPHQGHG�RQO��
IRU�FDVHV�RI�DFXWH�UHQDO�IDLOXUH��0HWK�OHQH�EOXH�LV�WKH�
UHFRPPHQGHG� WUHDWPHQW� IRU�PHWKHPRJORELQHPLD��
ZLWK�D�GRVDJH�RI�����PJ�NJ��ZKLFK�PD��EH�UHSHDWHG�
LI�F�DQRVLV�SHUVLVWV��

&21&/86,21

&RSSHU�VXOIDWH��GHVSLWH�LWV�FRUURVLYH�QDWXUH�DQG�
KLJK�WR[LFLW��HYHQ�LQ�VPDOO�GRVHV��LV�QRW�FRPPRQO��
HQFRXQWHUHG� LQ� HPHUJHQF�� URRPV� DV� D� VXLFLGDO�
DJHQW��,WV�SULPDU��LPSDFW�W�SLFDOO��DIIHFWV�WKH�UHQDO�
V�VWHP��ZLWK�PHWKHPRJORELQHPLD�EHLQJ�D�FRPPRQ�
RFFXUUHQFH� DPRQJ� SDWLHQWV�� :KLOH� FRSSHU� VXOIDWH�
LV� QRW� W�SLFDOO�� FRQVLGHUHG� D� GLDO�]DEOH� WR[LQ��
HDUO�� LQLWLDWLRQ�RI�KHPRGLDO�VLV�PD��FRQWULEXWH� WR�
LPSURYHG�RXWFRPHV�LQ�FDVHV�RI�SRLVRQLQJ�

)XQGLQJ��1LO

Con�ict�of�Interest:�1LO

5()(5(1&(6

��� .D�DFDQ�6��9DWDQVHYHU�6��$NND�D�9��HW�DO�D�FDVH�
RI�FRSSHU�6XOIDWH� LQWR[LFDWLRQ� WKDW�LV�SUHVHQWHG�
ZLWK� SURORQJHG� KHPRO�VLV� DQG� DFXWH� UHQDO�
IDLOXUH��)DN�OWHVL�GHUJLVL�FLOW�������������������

��� 1DKD� .�� 6DUDYX� .�� 6KDVWU�� %$� %OXH� YLWULRO�
SRLVRQLQJ�� $� ����HDU� H[SHULHQFH� LQ� D� WHUWLDU��
FDUH�KRVSLWDO��&OLQ�7R[LFRO���������������������

��� 1HOVRQ� /6�� &RSSHU�� ,Q�� *ROGIUDQN� /5��
)ORPHQEDXP� 1(�� /HZLQ� 1$� �HGLWRUV���
*ROGIUDQN�V�7R[LFRORJLF�(PHUJHQFLHV����WK�HGQ��
������1HZ�<RUN��0F*UDZ�+LOO��3����������

��� %O�GHQVWHLQ� HW� DO�� $� 9LWULROLF� (QG�� $�&DVH� RI�
,QWHQWLRQDO� &RSSHU� 6XOIDWH� 3RLVRQLQJ�� -� &OLQ�
&DVH�5HS������������������

��� 1DKD� .�� 6DUDYX� .�� 6KDVWU�� %$�� %OXH� YLWULRO�
SRLVRQLQJ��D�����HDU�H[SHULHQFH�LQ�D�WHUWLDU��FDUH�
KRVSLWDO��&OLQ�7R[LFRO��3KLOD���������������������

�.DQFKDOD�0DLWKUH�L��9LMD��.XPDU�6�6��$QDQWK�3UDVDG�5DR�+7��7R[LQ�7LGHV��1DYLJDWLQJ�WKH��
:DYHV�RI�&RSSHU�6XOSKDWH�3RLVRQLQJ


