
Indian� Journal� of�Anatomy�/�Volume�7�Number� 5� /� September� -�October� 2018

518

��ed��lower�Publication�Pvt.Ltd

Indian� Journal�of�Anatomy
Volume� 7�Number� 5,� September� -�October� 2018

DOI:� http://dx.doi.org/10.21088/ija.2320.0022.7518.10

Original�Article

Author�s�Affiliation�� 1Associate� Professor,�Department� of
Anatomy�2Professor����ead,�Department�of�Physiology,��aturi
Medical�College,�Guntur,�Andhra�Pradesh� 500019,� India.

Correspondin��Author��P.�Venkateswara�Rao,�Associate
Professor,�Department� of�Anatomy,��aturi�Medical� College,
Guntur,�Andhra� Pradesh� 500019,� India.

E-mail:� vrpotu�gmail.com

Received��� 20.0�.2018,�Accepted� �� 14.07.2018

�orse�Shoe��idney

P.�Venkateswara�Rao�,�A.��emalatha�Devi�

Inroduction

�orse�Shoe��idney�was�first�recogni�ed�during�an
autopsy�by�De�Carpi�in�1521.�This�anomaly�consists
of�two�distinct�renal�masses�lying�vertically�on�either
side�of�the�mid�line�and�connected�at�their�respective
lower�poles�by�a�parenchymatous�or�fibrous�isthmus
that�crosses�the�mid�plane�of�the�body.�This�isthmus
lies�at�the�level�of�4th�lumbar�vertebra�just�beneath�the
origin�of�inferior�mesenteric�artery�in�about�40��of
cases.��usion� of�upper�poles� instead�of� the� lower
poles�results�in�an�inverted�horse�Shoe��idney�which
constitute�5-10��of�all��orse-Shoe�kidneys,�(i.e.�in
95��of��S�,�fusion�is�at�lower�poles).��S��is�found
more�commonly�in�males�by�a�2:1�margin�.

Aim�of�the��tudy

� An�attempt�has�been�made�to�know�the�various
anomalies.

� The�study�has�been�taken�up�with�the�fond�hope
of� helping� the� clinician,� sinologist,� and
urographers,surgeons�during�their�routine�work.

� To�apply� this�knowledge� to� the� incoming�post
graduates�in�their�research�works.

Embryolo�ical�Basis����idney�Anomalies

The� abnormality� originates�between� 4th� and� �th

weeks�of�gestation,�after�the�ureteral�bud�has�entered
the�renal�blastema�of�theembryogensis.�Boyden�(1931)

Abstract

�orse�shoe��idney�was�first�recogni�ed�during�an�autopsy�De�Carpi�in�1521.�This�anomaly�consisits�of�two
distinct�renal�masses�lying�vertically�on�either�side�of�midline�and�connected�at�their�respective�lower�poles�by
a�parenchymatous�or�fibrous�isthmus��that�crosses�the�mid�plane�of�the�body.�This�isthmus�lies�at�the�level�of�4th

lumbar�vertebra�just�beneath�the�origin�of�inferior�mesenteric�artery�in�about�40��of�cases.��usion�of�upper�poles
instead�of� the� lower�poles� results� in�an� inverted�horse�Shoe��idney�which�constitute�5-10��of� all��orse-Shoe
kidneys,�(i.e.�in�95��of��S�,�fusion�is�at�lower�poles).��S��is�found�more�commonly�in�males�by�a�2:1�margin.
�ummary����Conclusion:�The�abnormality�originates�between�4th�and��th�weeks�of�gestation,�after�the�ureteral�bud
has�entered�the�renal�blastema.�Boyden��(1931)�postulated�that�at�the�14�mm�stage��(4.5�weeks)�the�developing
metanephric�masses�lie�close�to�one�another,�any�disturbance�in�their��relation�ship�may�result�in�joining�at�their
inferior�poles.��sually�the� fusion�of� the�both�kidneys�occurs�before�they�have�rotated�on�their� long�axis� ,thus
pelvis�and�ureters�of��S��are�being�usually�placed�anteriorly.��arerly,� fusion�occurs�after� some� rotation�had
already�taken�place�in�which�case�the�pelves�are�anterimedialy�placed.

�eywords���orse�Shoe��idney���nilateral��used��idney��Nephrolithisis��Autopsies.

The�comparative�statement�of�the�incidence�of��S�
is�as�follows:



Indian� Journal� of�Anatomy�/�Volume�7�Number� 5� /� September� -�October� 2018

519

8��postulated�that��at��the�14mm�stage��(4.5��weeks�)�the
developing�metanephric� �masses� lie� close� to� one
another,�any�distaurbance�in�their�relationship�may
result� in� joining� at� their� inferior� poles.�A� slight
aileration�in�the�position�of�the�umbilical�or�common
iliac�artery�could�change�the�orientation�of�migrating
kidneys�thus�leading�to�contact�and�fusion.��In�1941
Dees�(Nation�1945,�Bell�194�,�Gleen�1959,�Campbell
1970)�described�horse-shoe�kidney�disease�occurrence
in�0.25��of�the�population�or�about�1�in�400.

Review���Literature

� De�Carpi� in� 1521� first� recogni�ed�horse-� shoe
kidney�during�an�autopsy.

� Morgaani� in� 1820� the� first�diseased� horseshoe
kidney�and�since�then�more�has�been�written�about
this�condition�than�about�any�other�renal�anomaly.
Almost�every�renal�disease�has�been�described�in
the�horse-shoe�kidney.

� �ilmar�in�1938�described�kidneys�located�to�one
side� that� from�which� its�ureter� inserts� into� the
bladder,� crossed� ectopia,� fusion�anomalies� are
logically�categori�ed.

� Beer���Menches� in� 1938� observed� incomplete
duplication�of�kidney.��In�their�series�85.5��were
unilateral�and�14.5��were�bilateral.

� �ayroucech�in�1939��9��found�5�laterally�facing
kidneys�in�his�series�of�23�cases�of�malrotation�of
kidney�.

� Joly� in�1940�stated� the� incidence�of�horse� shoe
kidney� in� 1:750,� whereas� Campbell� (19�3)
reported�the�same�a�1:425.

� In�1940�Dees�(Nation�1945���10,11��Bell�194�,�Gleen
1959,� Campbell� 1970)� Described� horse� shoe
kidney� disease� occurrence� in� 0.25�� of� the
population�or�about�4�in�400.

Materials���Methods

� During� routine� dissections� in��MC,�Guntur.
male�aged��0�years��presented��.S.���idney.

� It� should�be� emphasi�ed� once� again� that� the
incidence�of�congenital�anomalies�varies�greatly
depending�upon� the�methodology�adopted�for
the� study.� �or� xample��ollinshed� (195�)� and
�.Mortan�(1958)observed�renal�anomalies�in�2-
3�� of� all� operations� and� 0.5� to� 1�� in� all
autopsies.

The�present�study�was�conducted

a. 7��adults� cadavers.

b. 20still�born�fetuses�of�kidney�specimens�of�40.

c. �0� �idneys� from� Patients� attending� generak
outpatient� department� of� �adiology,� GG�,
Vijayawada

� Screening� of� the� patitents� for� any� renal
anomalies,� who� were� attending� to� the
urological�out�patients�departments:

� Sonograms�of��0�kidneys�were�obtained�and
parameters�and�anomalies�were�noted�.

a. SL.�NO.

b. External�appearance

c. Sex�of�the�patient

d. Parameters���crown�rump�and�down�heel
length�and�weight�of�the�fetus.

e. Anomalies.

Cadavers�from�Anatomy�Dissection��all�and�Autopsy

� 78�specimens�were�studied�and�the�study�of�upper
urinary� tract�was� under� taken� in�detail,� after
noting�the�Sl.No,�Sex,�Parameters.�Anomalies�were
studied�and�photographs�were�taken.

Unclaimed��till��orn��etuses

� 32� Specimens�were� studied� after� noting� the
following�particulars.

a. SL.�NO.

b. Approx.�Age�of�fetus

c. Sex�of�the�patient

d. Parameters

e. Anomalies

�rocedure

The�abdomen�was�opened�by�right�paramedian
incision�and�two�parallel�transverse�incisions,�which
were� taken� at� the� ends.�Of� the� right� paramedian
incision.�The�superficial�viscera�were�studied�in�detail
and�noted�the�anomalies�if�any�present.�Next�the�coils
of�small�intestine�and�large�intestines�were�removed
from�abdominal� cavity� to� get� a� clear� view�of� the
posterior� abdominal� organs.�The� si�e,� shape� and
position�of�the�kidney�were�recorded.�The�hilum�of
the�kidneys�and�the�structures�in�relation�to�it�were
noted�down.�Next� the�pelvic� viscera,� diaphragm,
great�vessels�were�examined�for�any�anomalies.
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Results

Most�(90�)�of�the�cases�of�horse�shoe�kidney�are
asymptomatic.�orseshoe�kidneys�are�sometimes�at�a
greater� risk� than�normal� kidneys� for� obstruction,
usually�at�the�uretero�pelvic�junction,�as�well�as�for
vesico� ureteral� reflux,� infection,�urolithiasis� and
malignancy.�The�presence�of�horse�shoe�kidney� is
technically�demanding�during�renal�surgeries,�renal
transplants,�or�surgical�and�endovascular�procedures
on�the�aorta�because�of�the�anomalous�complexity�of
the�kidney,� its� collecting� system,� and� renal� blood
vessels.��ence� its�morphological� structure� and
variations�are�important�factors�to�be�considered.�The
bulky�isthmus�located�anterior�to�the�abdominal�aorta
and�it�s�bifurcation,�in�the�horse�shoe�kidney�can�cause

Fi�.� ��� Showing� �usion� of� Lower� Poles� of� the
�idneys

Fi�.����Diagram�showing�Large�vessels� behind� the�horse-shoe
kidney
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considerable� difficulty� in�medical� and� surgical
management.

Discussion

In�the�present�case�review,�the�horse�shoe�kidney�is
the�result�of�an�anomalous�fusion�of�the�inferior�pole
to� form� the� parenchymatous� isthmus.� Its
characteristics� include� a� lower� position� (L1-L4
vertebrae),�an�isthmus�at�the�level�of�the�fourth�lumbar
vertebra,�an�anterior�facing�hilum,�the�ureters�on�the
anterior� surface� of� horse� shoe� kidney,� and� the
abnormal� blood�vessels,� appearance� of�which� are
similar�to�the�previous�studies�17-20.

Summary����Conclusion

� The�abnormality�originates�between�4th�and��th�weeks
of� geststion,� after� the� ureteral� bud�has� entered� the
renal�blastema.�Boyden�(1931)�postulated�that�at�the
14mm�stage�(4.5�weeks�)the�developing�metanephric
masses� lie� close� to� one�another,� any�disturbance� in
their� relationship�may� result� in� joining� at� their
inferior�poles.

� �sually� the� fusion�of� the�both�kidneys�occurs� before
they�have�rotated�on� their� long�axis,� thus�pelvis� and
ureters� of��S��are� being�usually�placed� anteriorly.
�arely,� fusion�occurs�after�some� rotation�had�already
taken�place�in�which�case�the�pelvis�are�antiromedially
placed.

� �sually�in�this�anomaly,�the�ascent�is�incomplete�and
the�kidneys� lie� lower� in� the� abdomen� than�normal.
The�ascent�is�also�prevented�by�the�origin�of�Inferior
mesenteric� artery� obstructing� the�movement�of� the
isthmus.

� The�blood�supply�to��S��is�numerous�and�variable.
The� isthmus�and�adjacent�parenchyma�masses�may
receive� a� branch� from� each�main� renal� artery� or
directly�from�aorta�originating�either�above�or�below
the�level�of�the�osthmus.�Sometimes�this�area�may�be
supplied�by�the�branches�of�IMA.��S��is�frequently
accompanied� by� other� anomalies� of� CNS� and
cardiovascular� systems.

� �usion� of� upper� poles� instead� of� the� lower� poles
results� in� an� inverted��orse� Shoe��idney�which
constitute�5-10��of� all��orse� Shoe��idneys,� (i.e,� in
95��of��S�,�fusion�is�at�lower�poles).��S��is�found
more�commonly�in�males�by�a�2:1�margin.
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