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,QGLDQ�-RXUQDO�RI�$QDWRP��
9ROXPH����1XPEHU����$SULO���-XQH�����

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

2�����DO���W�FO�

�RUVHVKRH�.LGQH�V��7HUWLDU��&DUH�&HQWUH�(�SHULHQFH

6K�EKDQJL����6DNRUH���7HMDV����6KLQGH���5DPHVK�6��:DJKPDUH�

�R��WR�FLWH�WKLV�DUWLFOH�

6KXEKDQJL�'��6DNRUH��7HMDV�$��6KLQGH��5DPHVK�6��:DJKPDUH��+RUVHVKRH�.LGQH�V��7HUWLDU��&DUH�&HQWUH�([SHULHQFH��,QG�-U�$QDW��
������������������

��WKRU�V� �IILOLDWLRQ�� �$VVRFLDWH� 3URIHVVRU��
'HSDUWPHQW� RI� $QDWRP��� /RNPDQ�D� 7LODN�0XQLFLSDO�
0HGLFDO�&ROOHJH�� 6LRQ��0XPEDL� ��������0DKDUDVKWUD��
�� 6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� 3DWKRORJ��� 60%7�
,QVWLWXWH� RI� 0HGLFDO� 6FLHQFHV� �� UHVHDUFK� FHQWUH��
'KDPDQJDRQ�� ,JDWSXUL�� 1DVKLN� �������� 0DKDUDVKWUD�
�$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� 3DWKRORJ���
7RSLZDOD�1DWLRQDO�0HGLFDO�&ROOHJH��0XPEDL� ��������
0DKDUDVKWUD�,QGLD�

&RUUHVSRQGLQJ� ��WKRU�� 5DPHVK� 6�� :DJKPDUH��
$VVRFLDWH� 3URIHVVRU�� 'HSDUWPHQW� RI� 3DWKRORJ���
7RSLZDOD�1DWLRQDO�0HGLFDO�&ROOHJH��0XPEDL� ��������
0DKDUDVKWUD��,QGLD

(�PDLO��UDPHVKSDWKPXPEDL�JPDLO�FRP

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

�EVWUDFW�

�R�W��W��+RUVHVKRH�NLGQH�� �+6.�� LV�ZHOO� NQRZQ� FRQJHQLWDO� DQRPDO�� RI� WKH�XSSHU�XULQDU��
WUDFW��,W� LV�RFFXUULQJ�LQ�DSSUR[LPDWHO��������RI�WKH�JHQHUDO�SRSXODWLRQV�DQG�WZR�WR�WKUHH�WLPHV�
PRUH�IUHTXHQWO��LQ�PHQ�WKDQ�LQ�ZRPHQ��,VRODWHG�+6.�FDQ�EH�LVRODWHG��UHPDLQ�XQGLDJQRVHG�XQWLO�
DGXOWKRRG��

��P���The�present�study�reports�gross�and�histological��ndings�of�horseshoe�kidney�detected�
GXULQJ�DXWRSV��

��WW����� D�G��������� $OO� FOLQLFDO� DXWRSVLHV�ZKLFK�ZHUH� FDUULHG� RXW� GXULQJ� ����� WR� ����� DW�
7RSLZDOD�1DWLRQDO�0HGLFDO�&ROOHJH��0XPEDL��,QGLD�DQG�GXULQJ�JURVV�H[DPLQDWLRQ�DQG�GLVVHFWLRQ�
RI�NLGQH��VSHFLPHQ�ZHUH�FDUULHG�RXW�

0�WKRG��D�G�0DW���DO��$PRQJVW������FOLQLFDO�DXWRSVLHV�ZKLFK�ZHUH�FDUULHG�RXW�GXULQJ����HDUV�
RI�SHULRG������WR������DW�7RSLZDOD�1DWLRQDO�0HGLFDO�&ROOHJH��0XPEDL��,QGLD�JURVV�H[DPLQDWLRQ�
DQG�GLVVHFWLRQ��ZDV�SHUIRUPHG�DQG�UHQDO�DQRPDO��ZDV�QRWLFHG�

�WDW��W�FDO�D�DO��������G���R�

����OW���'XULQJ�SHULRG�RI�VL[��HDUV�VWXG���ZH�QRWLFHG�D�WRWDO���FDVHV�RI�KRUVHVKRH�NLGQH�V��2Q�
JURVV�H[DPLQDWLRQ�WKH�ORZHU�SROHV�RI�NLGQH�V�ZHUH�IXVHG�WR�IRUP�WKH�LVWKPXV�LQ�DOO���FDVHV��2Q�
KLVWRORJLFDO�H[DPLQDWLRQ��LQ�DOO�DERYH�FDVHV�NLGQH�V�VKRZHG�JOREDO�JORPHUXORVFOHURVLV��FORXG��
change�in�tubules,�areas�of�subcapsular��brosis�with�lymphocytic�in�ltration.

�R�FO���R����+RUVHVKRH�NLGQH��LV�RQH�RI�WKH�PRVW�FRPPRQ�FRQJHQLWDO�DQRPDOLHV�RI�WKH�XSSHU�

XULQDU��WUDFW��0DQ��WLPHV�LW�PD��IXQFWLRQ�QRUPDOO��DQG�
UHPDLQ�XQQRWLFHG��DV�PSWRPDWLF�WLOO�DGXOWKRRG�FDXVLQJ�
no�harm.�An� isolated��nding�of�a�horseshoe�kidney� is�
JHQHUDOO�� FRQVLGHUHG� EHQLJQ�� 6XFK� FDVHV� LQFLGHQWDOO��
FRPH�WR�QRWLFH�GXH�WR�RWKHU�PHGLFDO�RU�VXUJLFDO�VFHQDULRV�
RU�DW�WKH�DXWRSVLHV�

.H���RUGV��&RQJHQLWDO� UHQDO� DQRPDOLHV��+RUVHVKRH�
NLGQH���$XWRSV��

.���0���D�����:KLOH�FRQGXFWLQJ�DXWRSV��H[DPLQDWLRQ�
ZH�VKRXOG�QRWLFH�UHQDO�DQRPDO��OLNH�KRUVHVKRH�NLGQH���
Detail�dissection�will�be�useful�to��nd�further�detail�of�
VXFK�DQRPDO���
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ZDV� QR� H[WUD� UHQDO� DQRPDO��� 2Q� KLVWRORJLFDO�
H[DPLQDWLRQ��ERWK�NLGQH�V�VKRZHG�FORXG��FKDQJH�
in� tubules.� Final� Cause� of� death� was� certi�ed� as�
GLVVHPLQDWHG�PLOLDU��WXEHUFXORVLV��LQYROYLQJ�OXQJV�
DQG� OLYHU�� DQG� EURQFKRSQHXPRQLD� LQ� D� FDVH� RI�
SDQF�WRSHQLD�

&DVH����$�����HDUV�ROG�IHPDOH�ZLWK�G�VSQRHD�VLQFH�
��GD�V��KLVWRU��RI�IDOO�DW�KRPH�ZLWK�NQHH�LQMXU��DQG�
SURIXVH�EOHHGLQJ�IURP�VLWH�RI�LQMXU��RQ�WKH�GD��RI�
KRVSLWDO�DGPLVVLRQ��3DWLHQW�XQGHUZHQWPLWUDO�YDOYH�
UHSODFHPHQW�����HDUV�EDFN�DQG�ZDV�RQ�PHGLFDWLRQV��
3DWLHQW�GLHG�ZLWKLQ����KRXUV�RI�KRVSLWDOL]DWLRQ��$W�
DXWRSV��� ERWK� WKH� NLGQH�V� ZHUH� SODFHG� DW� ORZHU�
OHYHO�FRPSDUHG�WR�QRUPDO�SRVLWLRQ��/RZHU�SROHV�RI�
NLGQH�V�ZHUH�IXVHG��7KH�XSSHU�SROHV�ZHUH�VHHQ�DW�
WKH� OHYHO�RI�/��/��YHUWHEUD��7KH� ORZHU�SROHV�ZHUH�
IXVHG�DW�WKH�OHYHO�RI�/��YHUWHEUD��&RPELQHG�ZHLJKW�
RI�ERWK�NLGQH�V�ZDV�����JUDPV��*URVV�H[DPLQDWLRQ��
Decapsulation� was� slightly� dif�cult.� External�
surface� revealed� super�cial� as� well� as� few� deep�
VFDUV� DQG� IXVLRQ� RI� ORZHU� SROHV� RI� ERWK� NLGQH�V��
&XW� VXUIDFH� UHYHDOHG� UHGXFHG� FRUWLFR� �PHGXOODU��
UDWLR�ZLWK�WKLQQLQJ�RI�FRUWH[��3HOYLFDO�FHDO�V�VWHP�
DQG�ERWK�XUHWHUV�ZHUH�XQUHPDUNDEOH��7KHUH�ZDV�QR�
H[WUD�UHQDO�DQRPDO���)LJ�����%���&���)LQDO�&DXVH�RI�
death�was� certi�ed�as��brocavitatory� tuberculosis�
ZLWK�WXEHUFXORXV�EURQFKRSQHXPRQLD�DQG�VXEGXUDO�
KHPDWRPD� LQ� DQ� RSHUDWHG� FDVH� RI� PLWUDO� YDOYH�
UHSODFHPHQW�

&DVH� ��� $� ��� �HDU�V� ROG� PDOH� ZLWK� SDLQ� LQ�
DEGRPHQ� DQG� XULQDU�� FRPSODLQWV� OLNH� EXUQLQJ�
PLFWXUDWLRQ�VLQFH���GD�V��3DWLHQW�LV�FKURQLF�DOFRKROLF�
KDG�KLVWRU��RI�EURQFKLDO�DVWKPD�VLQFH����HDUV�DQG�
ZDV�RQ�PHGLFDWLRQV��3DWLHQW�GLHG�ZLWKLQ����KRXUV�RI�
KRVSLWDOL]DWLRQ��$W�DXWRSV���ERWK�WKH�NLGQH�V�ZHUH�
SODFHG�DW�ORZHU�OHYHO�FRPSDUHG�WR�QRUPDO�SRVLWLRQ��
&RPELQHG�ZHLJKW�RI�ERWK�NLGQH�V�ZDV�����JUDPV��
*URVV� H[DPLQDWLRQ�� 'HFDSVXODWLRQ� ZDV� VOLJKWO��
dif�cult.� External� surface� revealed� super�cial� as�
ZHOO� DV� IHZ�GHHS� VFDUV� DQG� IXVLRQ�RI� ORZHU�SROHV�
RI� ERWK� NLGQH�V�� &XW� VXUIDFH� FRUWLFR�PHGXOODU��
differentiation�was�dif�cult�with�thinning�of�cortex.�
3HOYLFDO�FHDO�V�VWHP�ZDV�GLODWHG�DQG�ERWK�XUHWHUV�
ZHUH� XQUHPDUNDEOH�� 7KHUH� ZDV� QR� H[WUD� UHQDO�
anomaly.� Final� Cause� of� death� was� certi�ed� as�
VKRFN�GXH�RHVRSKDJHDO�YDULFHV�EOHHGLQJ�LQ�FLUUKRVLV�
LQ�NQRZQ�DVWKPDWLF�

2Q�KLVWRORJLFDO� H[DPLQDWLRQ�� LQ� DOO� DERYH� FDVHV�
NLGQH�V�VKRZHG�JOREDO�JORPHUXORVFOHURVLV��FORXG��
change�in�tubules,�areas�of�subcapsular��brosis�with�
lymphocytic� in�ltration.� Few� blood� vessels� were�
WKLFNHQHG��)LJ����'���,Q�DOO�FDVHV��FDXVH�RI�GHDWK�ZDV�
QRW� UHODWHG� WR� UHQDO� V�VWHP� �WDEOH� ����1RQH�RI� WKH�
DERYH�FDVHV�VKRZHG�SUHVHQFH�RI�UHQDO�VWRQHV�

,1752�8&7,21

+RUVHVKRH� NLGQH�� �+6.�� LV� ZHOO� NQRZQ�
FRQJHQLWDO� DQRPDO�� RI� WKH� XSSHU� XULQDU��

WUDFW��,W�LV�RFFXUULQJ�LQ�DSSUR[LPDWHO��������RI�WKH�
JHQHUDO�SRSXODWLRQV�DQG�RFFXUV�WZR�WR�WKUHH�WLPHV�
PRUH�IUHTXHQWO��LQ�PHQ�WKDQ�LQ�ZRPHQ�����,VRODWHG�
+6.� FDQ� EH� LVRODWHG� DQG� UHPDLQ� XQGLDJQRVHG�
XQWLO� DGXOWKRRG�� &OLQLFDOO�� +6.� SURGXFH� QR�
V�PSWRPV� /LWHUDWXUH� VWDWHG� IXVLRQ� DV� RFFXUULQJ�
EHWZHHQ� ZHHNV� IRXU� DQG� VL[� RI� GHYHORSPHQW��
DOWKRXJK� WKHUH� LV� VRPH� HYLGHQFH� IRU� ODWHU� IXVLRQ��
particularly� when� the� isthmus� is� �brous� rather�
WKDQ�UHQDO�SDUHQFK�PD����������7KHVH�FDVHV�KDYH�EHHQ�
GHWHFWHG�GXULQJ�DXWRSV���DQDWRPLF�GLVVHFWLRQ��DQG�

UDGLRORJLFDO�LPDJLQJ�

0�7(5,�/6��1��0(7�2�6

$� WRWDO� RI� ����� FOLQLFDO� DXWRSVLHV� ZKLFK� ZHUH�

FDUULHG� RXW� GXULQJ� ����� WR� ����� DW� 7RSLZDOD�

1DWLRQDO� 0HGLFDO� &ROOHJH�� 0XPEDL�� ,QGLD�� :H�

IRXQG� WKUHH� FDVHV� RI� KRUVHVKRH� NLGQH��� 3UHYLRXV�

PHGLFDO�KLVWRU��ZDV�UHWULHYHG�IURP�PHGLFDO�UHFRUG��

0HGLFR� OHJDO� FDVHV� DQG�SDHGLDWULF� DXWRSVLHV�ZHUH�
H[FOXGHG�IURP�WKH�VWXG���'XULQJ�JURVV�H[DPLQDWLRQ�

DQG� GLVVHFWLRQ�� ZH� QRWLFHG� UHQDO� DQRPDO��� :H�

�xed�these�kidneys�in�10%�formalin.�After��xation�

external,� cut� surface� �ndings� noted.� Section�were�

WDNHQ� DQG� VWDLQHG� ZLWK� KDHPDWR[�OLQ� DQG� HRVLQ��

and�microscopic�examination��ndings�were�noted.�

5(68/76

'XULQJ� �� �HDUV� RI� VWXG�� SHULRG�� ZH� QRWLFHG� D�
WRWDO���FDVHV�RI�KRUVHVKRH�NLGQH��RXW�RI������DGXOW�
DXWRSV���7KH�GHWDLOV�DUH�DV�IROORZV�

&DVH����$�����HDUV�ROG�PDOH�DGPLWWHG�IRU�DFXWH�
IHEULOH� LOOQHVV� DQG� SDQF�WRSHQLD�� $W� DXWRSV���
ERWK� WKH� NLGQH�V� ZHUH� IXVHG� DW� ORZHU� SROHV� DQG�
DSSDUHQWO�� SODFHG� DW� ORZHU� OHYHO� FRPSDUHG� WR�
QRUPDO�SRVLWLRQ�RI�NLGQH�V��7KH�XSSHU�SROHV�ZHUH�
VHHQ� DW� WKH� OHYHO� RI� /�� YHUWHEUD�� ULJKW� SROH� ZDV�
VOLJKWO�� KLJKHU� WKDQ� OHIW� SROH�� 7KH� ORZHU� SROHV�
ZHUH�IXVHG�WR�IRUP�WKH�LVWKPXV�RSSRVLWH�WR�WKH�/��
YHUWHEUD�� &RPELQHG� ZHLJKW� RI� ERWK� NLGQH�V� ZDV�
����JUDPV��)LJ����$��

*URVV� H[DPLQDWLRQ�� 'HFDSVXODWLRQ� ZDV� HDV���
([WHUQDO�VXUIDFH�ZDV�VPRRWK��&XW�VXUIDFH�UHYHDOHG�
QRUPDO� FRUWLFR�PHGXOODU�� UDWLR� DQG� 3HOYLFDO�FHDO�
V�VWHP�� %RWK� XUHWHUV� ZHUH� XQUHPDUNDEOH�� 7KHUH�

6KXEKDQJL�'��6DNRUH��7HMDV�$��6KLQGH��5DPHVK�6��:DJKPDUH��+RUVHVKRH�.LGQH�V���
7HUWLDU��&DUH�&HQWUH�([SHULHQFH�
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,Q�KXPDQV��FRQJHQLWDO�DQRPDOLHV�PRVW�FRPPRQO��
DIIHFW� WKH� XSSHU� XULQDU�� WUDFW� V�VWHP��� ,W� PD��
DVVRFLDWHG�ZLWK�XURORJLFDO�VHTXHODH�GXH� ODUJHO�� WR�
WKH�DVVRFLDWHG�XUHWHULF�REVWUXFWLRQ��VWRQHV�� WUDXPD�
LQIHFWLRQV��LPSDLUHG�XULQDU��GUDLQDJH�DQG�WXPRXUV��
)RUPDWLRQ� RI� KRUVHVKRH� NLGQH�� LV� VXJJHVWHG� E��
/HZLV�DQG�3DSH]��LQ������DQG�UHLWHUDWHG�E��PDQ��
DXWKRUV���7KH��DUH� FKDUDFWHUL]HG�E�� DEQRUPDOLWLHV�

LQ� WKH� SRVLWLRQ�� URWDWLRQ�� DQG� YDVFXODU� VXSSO�� RI�
WKH�NLGQH���&URVVHG�IXVHG�UHQDO�HFWRSLD�LV�DQRWKHU�
W�SH�RI� UHQDO� IXVLRQ� DQRPDO�� DQG� LV� OHVV�FRPPRQ�
WKDQ� +6.�� 7KH� SUHVHQW� VWXG�� UHSRUWV� DXWRSV��
examination,�gross�morphology,�dissection��ndings�
and�histological��ndings�of�this�anomaly.

7KHVH� FRQVLVW� RI� D� ZLGH� VSHFWUXP� RI� GLVRUGHUV�
UDQJLQJ� IURP� VLPSOH� DQRPDOLHV� ZLWK� QR� FOLQLFDO�
signi�cance� which� remain� asymptomatic�
WKURXJKRXW� WKH� OLIH� ZLWKRXW� DOWHULQJ� WKH� OLIHVSDQ�
RI� VXEMHFWV� ZKLOH� RWKHUV� DUH� FRPSOH[� DQRPDOLHV�

7DEOH����)LQGLQJV�LQ�KRUVHVKRH�NLGQH��FDVHV

�JH���
VH�

&OLQLFDO�
SUHVHQWDWLRQ

3DVW
�KLVWRU�

&D�VH�RI�GHDWK :W
3ROH�

LQYROYHG
0LFURVFRSLF�ILQGLQJV

���
PDOH

$FXWH�IHEULOH�
LOOQHVV

7XEHUFXORVLV�
'LVVHPLQDWHG�

PLOLDU��
WXEHUFXORVLV

��� ORZHU

'HFDSVXODWLRQ� HDV��� &RUWLFRPHGXOODU��
GLIIHUHQWLDWLRQ� VHHQ� SOHYLFDODFHDO� V�VWHP��
XUHWHUV� QRUPDO�� JOREDO� JORPHUXORVFOHURVLV��
FORXG�� FKDQJH� LQ� WXEXOHV�� DUHDV� RI�
VXEFDSVXODU� ILEURVLV� ZLWK� O�PSKRF�WLF�
LQILOWUDWLRQ

���
IHPDOH

.QHH�LQMXU��
0LWUDO�YDOYH�
UHSODFHPHQW�

7XEHUFXORXV�
EURQFKRSQHXPRQLD

��� ORZHU

&RUWLFRPHGXOODU�� GLIIHUHQWLDWLRQ� VHHQ�
SOHYLFDODFHDO� V�VWHP�� XUHWHUV� QRUPDO��
*ORPHUXORVFOHURVLV�� FORXG�� FKDQJH� LQ�
WXEXOHV�� DUHDV� RI� VXEFDSVXODU� ILEURVLV� ZLWK�
O�PSKRF�WLF�LQILOWUDWLRQ�DQG�

���
PDOH

3DLQ�LQ�
DEGRPHQ��

%URQFKLDO�
DVWKPD��
FKURQLF�
DOFRKROLF

VKRFN�GXH�
RHVRSKDJHDO�

YDULFHV�EOHHGLQJ�LQ�
FLUUKRVLV

��� ORZHU

'HFDSVXODWLRQ�GLIILFXOW��'HHS�VFDUV� SUHVHQW��
'LODWHG�� 3OHYLFDODFHDO� V�VWHP� EXW� XUHWHUV�
DSSHDUHG�QRUPDO��*OREDO�JORPHUXORVFOHURVLV��
FORXG�� FKDQJH� LQ� WXEXOHV�� DUHDV� RI�
VXEFDSVXODU� ILEURVLV� ZLWK� O�PSKRF�WLF�
LQILOWUDWLRQ�

)LJ��������/RZHU�SROHV�RI�NLGQH�V�ZHUH�IXVHG��%��DQG�&��H[WHUQDO�DQG�FXW�VXUIDFH�RI�DQRWKHU�FDVH�ZLWK�ORVV�RI�
FRUWLFR�PHGXOODU��GLIIHUHQWLDWLRQ�

'��2Q�0LFURVFRSLF�H[DPLQDWLRQ��WKH�JORPHUXOL�DUH�FRQJHVWHG��WXEXOHV�VKRZ�FORXG��FKDQJH��+�(����;

�SSHQGL�HV��LI�QHFHVVDU����1R���EEUHYLDWLRQV��LI�QHFHVVDU����1R

6KXEKDQJL�'��6DNRUH��7HMDV�$��6KLQGH��5DPHVK�6��:DJKPDUH��+RUVHVKRH�.LGQH�V���
7HUWLDU��&DUH�&HQWUH�([SHULHQFH�
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UHVXOWLQJ�LQ�OLIH� WKUHDWHQLQJ�FRPSOLFDWLRQV�DQG�DUH�
DVVRFLDWHG�ZLWK� FRQVLGHUDEOH�PRUELGLW�� DQG� HDUO��
GHDWK�GXH�WR�UHQDO�IDLOXUH�LQ�FKLOGKRRG�DQG�PLGGOH�
DJH� JURXS��������� 7KH� RFFXUUHQFH� RI� WKH� FRQJHQLWDO�
DQRPDOLHV� RI� NLGQH�� LV� QRW� DQ� XQFRPPRQ�
SKHQRPHQRQ����� DQG� DFFRXQWV� IRU� DSSUR[LPDWHO��
����������LQFLGHQFH� LQ� WKH�JHQHUDO�SRSXODWLRQ�DQG�
DERXW� ���� RI� DOO� WKH� FRQJHQLWDO� DEQRUPDOLWLHV�������
with� scienti�c� advances� in� today’s� era,� many�
FRQJHQLWDO�DQRPDOLHV�RI�WKH�XSSHU�XULQDU��WUDFW�DUH�
GLDJQRVHG� LQ� WKH� SUHQDWDO� DQG� QHRQDWDO� SHULRGV��
KRZHYHU� VRPH� DUH� GHWHFWHG� LQ� FKLOGUHQ� RU� DGXOWV�
either� as� an� incidental� �nding� or� a� due� to� some�
FRPSOLFDWLRQV��H�J���XSSHU�XULQDU��WUDFW�REVWUXFWLRQ��
UHQDO�FDOFXOL��LQIHFWLRQ��K�SHUWHQVLRQ�HWF��

)XVLRQ� DQRPDOLHV� RFFXU� GXULQJ� WKH� FUDQLDO�
PLJUDWLRQ�RI�WKH�NLGQH�V�IURP�WKH�SHOYLF�UHJLRQ�WR�
WKH�OXPEDU�UHJLRQ��7KH�IXVLRQ�PD��EH�SDUWLDO��H�J���
KRUVHVKRH� NLGQH�� DQG� FURVVHG� UHQDO� HFWRSLD�ZLWK�
IXVLRQ�� RU� WRWDO� �L�H��� SDQFDNH� NLGQH���� +RUVHVKRH�
NLGQH��RFFXUV�EHFDXVH�RI�WKH�IXVLRQ�RI�HLWKHU�RI�WKH�
SROHV�RI�WKH�NLGQH�V��XVXDOO��WKH�LQIHULRU�SROHV��7KH��
XVXDOO�� UHPDLQ� DV�PSWRPDWLF� EHFDXVH� RI� QRUPDO�
GHYHORSPHQW� RI� LWV� FROOHFWLQJ� V�VWHP� DQG� XUHWHUV�
ZKLFK�HQWHU�WKH�EODGGHU�������+RUVHVKRH�NLGQH��LV�WKH�
PRVW�FRPPRQ�IXVLRQ�DQRPDO��RFFXUULQJ�LQ�HYHU����
RXW�RI������PRUH�FRPPRQ�LQ�PDOH�WKDQ�LQ�IHPDOHV��������
0RVW�RI�GDWD�RQ�UHQDO�DQRPDOLHV� LV�DYDLODEOH�IURP�
VWXGLHV�GRQH�RQ�ZHVWHUQ�SRSXODWLRQV��/LWWOH�GDWD�LV�
DYDLODEOH�RQ�LQFLGHQFH�RI�UHQDO�DQRPDOLHV�LQ�,QGLDQ�
SRSXODWLRQ�� 2XU� VWXG�� KHOSV� WR� GHWHUPLQH� WKH�
SUHYDOHQFH�RI�KRUVHVKRH�NLGQH�V�LQ�ZHVWHUQ�,QGLDQ�
SRSXODWLRQ�

$� KRUVHVKRH� NLGQH�� LV� PRVW� FRPPRQ� IXVLRQ�
DEQRUPDOLWLHV� LQ� WKH� NLGQH�� ZKLFK� LV� IRUPHG� E��
IXVLRQ�RI�WZR�GLVWLQFW�IXQFWLRQLQJ�NLGQH�V��RQH�RQ�
HDFK� VLGH� RI� WKH�PLGOLQH�� ,W� LV� HVWLPDWHG� WR� RFFXU�
LQ� �� LQ� ���� SHRSOH� ZLWK�PDOHV� SUHGRPLQDQFH���������
(VWLPDWHG�RFFXUUHQFH�RI�KRUVHVKRH�VKDSHG�NLGQH��
LV� ����� LQ� JHQHUDO� SRSXODWLRQ��� EXW� LQ� RXU� VWXG���
RXW�RI������DGXOW�DXWRSVLHV��ZH�HQFRXQWHUHG���FDVHV�
RI� KRUVHVKRH�NLGQH�� ���� ������� 7XOLND�*XSWD� H�� DO��
REVHUYHG���FDVHV�RI�KRUVHVKRH�NLGQH��RXW�RI�������
FDVHV��)ORZHU���UHSRUWHG���KRUVHVKRH�NLGQH��LQ������
FDVHV��&DPSEHOO�0)� H�� DO��� UHSRUWHG�RFFXUUHQFH� RI�
KRUVHVKRH�NLGQH��ZLWK�UDWLR�RI�������

,Q�RXU�VWXG���RQH�FDVH�ZDV���PDOH�DQG�RQH�IHPDOH�
KDG� WKHVH� DQRPDO�� ZLWK� PDOH� SUHSRQGHUDQFH�
VLPLODU� WR� RWKHU� VWXG�� DV� 7XOLND� *XSWD� H�� DO���
)ORZHU����%DVDU� H�� DO��� DQG�3HULPXWWHU� H�� DO��� VWDWHG�
WKDW�LW� LV�PRUH�FRPPRQ�LQ�PDOHV�ZLWK�UDWLR�RI������
+RZHYHU��PDOH�WR�IHPDOH�UDWLR�LQ�RXU�VWXG��LV������
7KH�PDMRULW��RI� SDWLHQWV�ZLWK� D� KRUVHVKRH�NLGQH��
DUH� DV�PSWRPDWLF������ 6HYHUDO� DXWKRUV� KDYH� VWDWHG�

WKDW� +RUVHVKRH� NLGQH�V� PD�� IXQFWLRQ� QRUPDOO��
LQ� XSWR� ���� FDVHV�� KRZHYHU�� VXUJHU�� LV� UHTXLUHG�
LQ� XSWR� ���� FDVHV������� 6WXGLHV� KDYH� UHYHDOHG� WKDW�
VRPH�FRPSOLFDWLRQV�VXFK�DV�XUHWHURSHOYLF�MXQFWLRQ�
REVWUXFWLRQ�� OLWKLDVLV� �������� UHQDO� LQIHFWLRQV�
DQG� DOWKRXJK� UDUH� EXW� LQFUHDVHG� LQFLGHQFH� RI�
PDOLJQDQFLHV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�KRUVHVKRH�
NLGQH�V���� ,Q� RXU� VWXG��� DOO� WKH� FDVHV� SUHVHQWHG�
WR� KRVSLWDO� ZLWK� FRPSODLQWV� ZKLFK� ZHUH� QRW�
DVVRFLDWHG� ZLWK� UHQDO� V�VWHP�� ,Q� DOO� WKH� FDVHV��
SUHVHQFH�RI�KRUVHVKRH�NLGQH�V�ZDV�GLDJQRVHG�ZLWK�
UDGLRORJLFDOO�� GXULQJ� WKHLU� SUHVHQW� DQG� SUHYLRXV�
KRVSLWDOL]DWLRQV�� +RZHYHU�� ERWK� FDVHV� VKRZHG�
QRUPDO�UHQDO�IXQFWLRQV�DQG�QR�VXUJLFDO�LQWHUYHQWLRQV�
were�required.�Even�after�autopsies,��nal�cause�of�
GHDWK� ZDV� QRW� IRXQG� DVVRFLDWHG� ZLWK� KRUVHVKRH�
NLGQH���,Q�WKHVH�FDVHV�RI�KRUVHVKRH�NLGQH���LVWKPXV�
ZDV� ORFDWHG�DW� ORZHU�SROH��/RYH�/� H�� DO��� UHSRUWHG�
similar��ndings�in�95%�of�the�cases.�Tulika�Gupta�H��
DO��DQG�'DMDQL���UHSRUWHG�LVWKPXV�ZDV�O�LQJ�DQWHULRU�
WR�WKH�DRUWD�DQG�WKH�,9&��,Q�RXU�VWXG���ERWK�FDVHV�
VKRZHG�LVWKPXV�O�LQJ�DQWHULRU�WR�WKH�DRUWD�DQG�WKH�
,9&�DW�WKH�OHYHO�/��DQG�/��UHVSHFWLYHO��
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7KH� FRQJHQLWDO� UHQDO� DQRPDOLHV� DUH� QRW�
XQFRPPRQ�DQG�KRUVHVKRH�NLGQH��LV�RQH�RI�WKH�PRVW�
FRPPRQ�FRQJHQLWDO�DQRPDOLHV�RI�WKH�XSSHU�XULQDU��
WUDFW��0DQ��WLPHV��KRUVHVKRH�NLGQH�V�PD��IXQFWLRQ�
QRUPDOO��DQG�UHPDLQ�XQQRWLFHG��DV�PSWRPDWLF�WLOO�
DGXOWKRRG�FDXVLQJ�QR�KDUP�WR�SDWLHQW��$Q�LVRODWHG�
�nding�of�a�horseshoe�kidney�is�generally�considered�
EHQLJQ�� 7KHVH� FDVHV� FRPH� LQWR� QRWLFH� LQFLGHQWDOO��
GXH�WR�RWKHU�PHGLFDO�RU�VXUJLFDO�VFHQDULRV�RU�DW�WKH�
DXWRSVLHV��0DMRULW��RI�FDVHV�PD��UHTXLUH�QR�VXUJLFDO�
LQWHUYHQWLRQ� WKURXJKRXW� WKHLU� OLIH�� +RZHYHU�� ,W� LV�
LPSRUWDQW�WR�NQRZ�WKH�DQDWRPLFDO�YDULDWLRQV�LQ�WKH�
EORRG� VXSSO�� RI� KRUVHVKRH� NLGQH�� DV� WKH� VXUJHU��
FRXOG�EH�FRPSOLFDWHG�LQ�WKH�SUHVHQFH�RI�DQRPDORXV�
EORRG�VXSSO��DV�WKHUH�LV�QR�FROODWHUDO�FLUFXODWLRQ�

�FN�R�O�G��P��W��1R

Con�ict�of�Interest:�1R

5()(5(1&(6

��� -H�%.��.LP�+.��+RUQ�36��,QFLGHQFH�DQG�6SHFWUXP�
RI� 5HQDO� &RPSOLFDWLRQV� DQG� ([WUDUHQDO� 'LVHDVHV�
DQG�6�QGURPHV�LQ�����&KLOGUHQ�DQG�<RXQJ�$GXOWV�
:LWK� +RUVHVKRH� .LGQH��� $-5� $P� -� 5RHQWJHQRO��
��������������������

��� +XPSKULHV�$��6SHURQL�6��(GHQ�.��1RODQ�0��*LOEHUW��
0F1DPDUD� -�� +RUVHVKRH� NLGQH��� 0RUSKRORJLF�

6KXEKDQJL�'��6DNRUH��7HMDV�$��6KLQGH��5DPHVK�6��:DJKPDUH��+RUVHVKRH�.LGQH�V���
7HUWLDU��&DUH�&HQWUH�([SHULHQFH�
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IHDWXUHV�� HPEU�RORJLF� DQG� JHQHWLF� HWLRORJLHV��
DQG� VXUJLFDO� LPSOLFDWLRQV�� +RUVHVKRH� NLGQH���
0RUSKRORJLF� IHDWXUHV�� HPEU�RORJLF� DQG� JHQHWLF�
HWLRORJLHV�� DQG� VXUJLFDO� LPSOLFDWLRQV�� &OLQLFDO�
$QDWRP�������������������

��� +RXDW� $3�� *XLPDUmHV�� 7DNDKDVKL� 06�� 5RGL� *3��
7DtVD�3'��%ODVEDOJ�*6� H�� DO��&RQJHQLWDO�$QRPDOLHV�
RI� WKH� 8SSHU� 8ULQDU�� 7UDFW�� $� &RPSUHKHQVLYH�
5HYLHZ��5DGLRJUDSKLFV��������������������

��� *XSWD� 7��*R�DO� 6��$JJDUZDO� $�� &KDZOD� .��.DXU�
+��6DKQL�'��&RQJHQLWDO�5HQDO�$QRPDOLHV�LQ�,QGLDQ�
3RSXODWLRQ��-�3RVWJUDGXDWH�0HG5HV������������������

��� *XSWD�0��3DQGH��$.��*R�DO�1��+RUVHVKRH�NLGQH��
�D�FDVH�UHSRUW��1HSDO�0HG�&ROO�-�������0DU������������

��� 1DWLRQ�()��+RUVHVKRH�.LGQH���$� 6WXG��RI� 7KLUW��
WZR� $XWRSV�� DQG� 1LQH� 6XUJLFDO� &DVHV�� -� 8URO�
�������������������

��� %DUDNDW�$-��'URXJDV� -*��2FFXUUHQFH� RI� FRQJHQLWDO�
DEQRUPDOLWLHV�RI�NLGQH��DQG�XULQDU��WUDFW�LQ��������
DXWRSVLHV��8URORJ���������������������

��� &DPSEHOO� 0)�� $QRPDOLHV� RI� WKH� NLGQH��� ,Q��
&DPSEHOO�0)��+DUULVRQ� -+�� HGLWRUV�� 8URORJ��� �UG�
HG��3KLODGHOSKLD��:%�6DXQGHUV�����������������

��� 2�%ULHQ�-��%XFNOH��2��'RRG��2��:DUG�(��3HUVDXG�7��
7RUUHJJLDQL�:��,PDJLQJ�RI�KRUVHVKRH�NLGQH�V�DQG�
WKHLU� FRPSOLFDWLRQV�� -� 0HG� ,PDJLQJ� 5DGLDW2QFRO�
��������������������

���� %DVDU� +�� %DVDU� 5�� %DVDU� 00�� (UELO� 0�� 7KH�
FRPSDULVRQ�RI�WKH�LQFLGHQFH�RI�KRUVHVKRH�NLGQH��LQ�
DXWRSV�� FDVHV� YHUVXV� XURORJLF� SDWLHQW� SRSXODWLRQ��
�NDMLPDV��ROLD���D���S������������������

���� .LUNSDWULFN� --�� /HVOLH� 6:�� +RUVHVKRH� .LGQH���
>8SGDWHG� ����� 0D�� ��@�� ,Q�� 6WDW3HDUOV� >,QWHUQHW@��
7UHDVXUH� ,VODQG� �)/��� 6WDW3HDUOV� 3XEOLVKLQJ�� �����
-DQ�

���� *ORGQ�� %�� 3HWHUVHQ� -�� +RIPDQQ� .-�� H�� DO�� .LGQH��
IXVLRQ�DQRPDOLHV�UHYLVLWHG��FOLQLFDO�DQG�UDGLRORJLFDO�
DQDO�VLV�RI� ����FDVHV�RI� FURVVHG�IXVHG�HFWRSLD�DQG�
KRUVHVKRH�NLGQH���%-8�,QW����������������������

���� &DVH�� *3�� 6HGOPD�U� -&�� 2OLYHU� 3�� &RUN� -�� *URVV�
DQDWRP�� RI� D� KRUVHVKRH� NLGQH��� D� FDVH� UHSRUW��
)$6(%�-����������������

���� <RVKLQJD� .�� .RGDPD� .�� 7DQLL� ,�� 7RVKLPRUL� .��
0RUSKRORJLFDO� VWXG�� RI� D� KRUVHVKRH� NLGQH�� ZLWK�
VSHFLDO� UHIHUHQFH� WR� WKH�YDVFXODU� V�VWHP�$QDW� 6RF�
,QW��������������������

���� $OOHQ� $&�� 7KH� .LGQH��� 0HGLFDO� DQG� 6XUJLFDO�
'LVHDVHV��*UXQH�DQG�6WUDWWRQ�,QF��1HZ�<RUN���������

���� )ORZHU�&��7KH�NLGQH�V�DQG�XUHWHUV��,Q�5XVVHO�5&*��
:LOOLDPV� 16�� %XOVWURGH� &-.�� HGLWRUV�� %DLOH�� DQG�
/RYH�V� 6KRUW� 3UDFWLFH� RI� 6XUJHU�� ���UG� HGLWLRQ���
/RQGRQ��$UQROG������

���� 3HULPXWWHU�$'��5HWLN�$%��%DXHU�6%�H��DO��$QRPDOLHV�
RI�WKH�XSSHU�XULQDU��WUDFW��,Q�:DOVK�3&��*LWWHV�5)��
3HUOPXWWHU� $'�� 6WDPH�� 7$�� HGLWRUV�� &DPSEHOO�V�
8URORJ�� ��WK� HGLWLRQ��� 3KLODGHOSKLD�� :%� 6DXGHUV�
����������������

���� )X�DXWD�0���8NHVKLPD�$��0L�D�DPD<��$Q�$XWRSV��
FDVH� RI� KRUVHVKRH�NLGQH���2NDMLPDV�)RO�� DQDW�� MDS��
����������������

���� %DVDU� +�� %DVDU� 5�� %DVDU� 00�� (UELO� 0�� 7KH�
FRPSDULVRQ�RI�WKH�LQFLGHQFH�RI�KRUVHVKRH�NLGQH��LQ�
DXWRSV�� FDVHV� YHUVXV� XURORJLF� SDWLHQW� SRSXODWLRQ�
2NDMLPDV�IROLD�DQDWRPLFD�-DSRQLFD�������$XJ������
�����������

���� 'DKOHQ�&3��6FKOXPEHUJHU�)&��6XUJHU��RI�GLVHDVHG�
KRUVHVKRH�NLGQH��$PHU�-�6XUJ������������������

���� 'DMDQL�$0��+RUVHVKRH�NLGQH���D�UHYLHZ�RI�WZHQW��
QLQH�FDVHV��%ULW�-�8URO������������������

���� *OHQQ� -)�� $QDO�VLV� RI� ��� SDWLHQWV� ZLWK� KRUVHVKRH�
NLGQH���1�(QJO�-�0HG�����������������

���� 5DM� *9�� $XJH� %.�� $VVLPRV� '�� 3UHPLQJHU� *0��
0HWDEROLF� DEQRUPDOLWLHV� DVVRFLDWHG� ZLWK� UHQDO�
FDOFXOL� LQ� SDWLHQWV� ZLWK� KRUVHVKRH� NLGQH�V�� -�
(QGRXURO��������������������

���� /RYH� /�� :DVVHUPDQ� '�� 0DVVLYH� XQLODWHUDO� QRQ�
IXQFWLRQLQJ� K�GURQHSKURVLV� LQ� KRUVHVKRH� NLGQH���
&OLQ�5DGLRO������-XO����������������

6KXEKDQJL�'��6DNRUH��7HMDV�$��6KLQGH��5DPHVK�6��:DJKPDUH��+RUVHVKRH�.LGQH�V���
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