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SUMMARY

Crossed renal ectopia is one of the rarest uri-
nary system anomalies. It is more often seen at
autopsy than in clinical practice. Most cases of
renal ectopia remain asymptomatic during a
person’s lifetime and are diagnosed incidental-
ly. The identification of crossed fused renal
ectopia is important for radiologists and sur-
geons, since it is a predisposing factor for
obstruction, infection, and neoplasia of the
urinary system. In this report, we discussed
the crossed-fused renal ectopia found in cadav-
er of a woman aged approximately 60 years.
The clinical significance and embryological
background of the variation is described in
detail.
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INTRODUCTION

Anomalies of the kidneys are common. The
anomalies described include non-rotation of
the kidney, pelvic kidney, and horseshoe kid-
ney. An uncommon anomaly is crossed-fused
ectopia of the kidneys (Jones, 1997; Bradshaw
et al., 2000). Crossed-fused renal ectopia is a
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very rare anomaly in which both kidneys are
located on the same side and are fused.
Crossed renal ectopia (CRE), which was first
described by Pannorlus in 1964, is a rare con-
genital anomaly consisting of the transposi-
tion of a kidney to the opposite side. The asso-
ciated ureter crosses the midline to insert in
its normal position to the bladder (Birmole et
al., 1993; Felzenberg and Nasrallah, 1991).

Crossed-fused renal ectopia is a rare renal
anomaly with incidence of 1:1300-1:7500
(Campbell and Harrison, 1970). In recent
years, the overall incidence at autopsy of
crossed renal ectopia has been reported to be
between 1:2000 and 1:7000 (Hwang et al.,
2002). The incidence of unfused crossed renal
ectopia, however, has been reported to be 1 in
75,000 autopsies, an incidence ten times
lower than that of crossed-fused renal ectopia
(Felzenberg and Nasrallah, 1991).
Anatomically, crossed renal ectopia can be
classified into four groups: 1) CRE with fusion
(the majority of cases: 90%), 2) CRE without
fusion (uncommon), 3) solitary CRE (very
rare) and 4) unfused bilaterally CRE (also very
rare) (Koff and Wise, 1996).

Here we report a case of a crossed-fused
ectopic kidney found in the right pelvis of a
female cadaver during anatomical dissection.
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During routine dissection class for under-
graduate medical students, we noted a varia-
tion in the location of the kidneys and its ves-
sels in the cadaver of a woman of approximate-
ly 60 years old. The right kidney was fused
with the left kidney and rested on the right
psoas major muscle (Fig. 1a). The left kidney
crossed the midline and reached the right
pelvis. The right kidney mass received its
blood supply from two renal arteries (Fig. 1b).
The two renal arteries, which are vessels of
large caliber, were seen arising from the bifur-
cation of the aorta. The caudal-most branch
supplying the left renal mass arose from the
left common iliac artery. The corresponding
veins were found and seen to be draining into
the inferior vena cava (Fig. 1b). Two ureters
were found in the fused kidneys: the right
ureter descended on same side and inserted
into the bladder, whereas, the left ureter was
seen crossing over the normal side before
inserting into the bladder.

DiscussioN

Renal fusion anomalies are of two types: (1)
horseshoe kidney and its variants and (2)
crossed renal ectopia. The horseshoe kidney is
probably the most common fusion anomaly
(Bradshaw et al., 2000). The horseshoe kidney
can be differentiated from crossed-fused
ectopia, in which both fused kidneys lie on
one side of the spine and the ureter of the

crossed kidney crosses the midline to enter the
bladder.

The kidney and urinary tract are formed by
the union of the lower part of Wolffian duct
and metanephric blastema. Over-bending and
rotation of the caudal end of the embryo may
prevent the ureteric bud from uniting with
the ipsilateral metanephric blastema and is
thus attracted more towards the opposite side,
resulting in this abnormal fusion (Cook and
Stephens, 1977, Parrots et al., 1994). Ectopic
kidneys are more commonly found in the
pelvis or the lower abdomen due to failure in
their ascent. In most cases the fusion is
between the lower pole of the orthotropic kid-
ney and the upper pole of the ectopic kidney.
Tt is usually the left kidney which crosses to
the right (Cook and Stephens, 1977; Parrots et
al., 1994). Most renal anomalies are incidental
findings and ectopic kidneys have a high inci-
dence of stone formation.

Although most of patients with crossed-
fused renal ectopia are usually asymptomatic,
they do present with increased susceptibility
to develop complications such as urinary
infections, urolithiasis, and abdominal masses.
There are reported cases of renal cell carcino-
ma and Wilm’s tumor associated with
crossed-fused renal ectopia (Redman and
Beryl, 1997; Aquilera et al., 2005). A case of
TAR syndrome (Thrombocytopenia and
Absent Radius syndrome) has been reported
with a renal anomaly in a patient who devel-
oped Wilm’s tumor (Greenhalgh et al., 2002).
Other congenital anomalies may accompany
CRE such as unilateral agenesis of the fallopi-
an tubes and ovaries, skeletal abnormalities
(radial clubhand, hemivertebrae, spina bifida,
scoliosis, and congenital hip dislocation), gas-
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Fig. 1. (a): Crossed-fused ectopic kidney in the right iliac fossa, AA- abdominal aorta, LCIA- left common iliac artery, RU- right ureter, LR-
left ureter, RIF- right iliac fossa, RPM- right psoas major. (b): arteries supplying the crossed-fused kidney, RRA- right renal artery, LCIA-

left common iliac artery, LRA- lower renal artery.
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trointestinal abnormalities (imperforate anus
and esophageal atresia with tracheoesophageal
fistula), and cardiopulmonary anomalies
(Mansberg et al., 1999).

The finding of crossed-fused renal ectopia
warrants a complete urologic investigation to
rule out surgically correctable pathologies in
the urinary tract (Ahmad, 2007; Patel and
Singh, 2008). Treatment is only indicated for
the complications of the anomaly instead of
for the anomaly itself (Felzenberg and
Nasrallah, 1991).

REFERENCES

AHMAD R (2007) A rare association of crossed fused renal
ectopia. BMC Nephrology, 8: 5.

AQUILERA TUBET C, DEL VALLE SCHAAN JI, MARTIN GARCIA
B, PORTILLO MARTIN JA, GUTIERREZ BANOS JL, BALLES-
TERO DIEGO R (2005) Renal cell carcinoma in crossed
fused renal ectopia. Actas Urol Esp, 29: 993-996.

BIRMOLE BJ, BORWANKAR SS, VAIDYA AS, KULKARNI BK
(1993) Crossed renal ectopia. J Postgrad Med, 39: 149-
151.

BRADSHAW A, DONNELLY LF, FOREMAN JW (2000) Throm-
bocytopenia and absent radii syndrome associated with
horseshoe kidney. Pediatr Nephrol, 14: 29-31.

CAMPBELL MF, HARRISON JH (1970) Urology, 3t edition.
WB Saunders, Philadelphia, pp 1458.

Cook WA, STEPHENS FD (1977) Fused kidneys: morpho-
logic study and theory of embryogenesis. Birth Defects,
13: 327-340.

FELZENBERG J, NASRALLAH PF (1991) Crossed renal ectopia
without fusion associated with hydronephrosis in an
infant. Urology, 38: 450-452.

GREENHALGH KL, HOwWELL RT, BOTTANI A, ANCLIFF PJ,
BrRUNNER HG, VERSCHUUREN-BEMELMANS CC, VERNON
E, BRowN KW, NEWBURY-ECOB RA (2002) Thrombo-
cytopenia-absent radius syndrome: a clinical genetic
study. J Medical Genetics, 39: 876-881.

HwaNG CM, MILLER FH, DALTON DP, HARTZ WH (2002)
Accidental ureteral ligation during an inguinal hernia
repair of patient with crossed fused renal ectopia. Clin
Imaging, 26: 306-308.

JONES K (1997) Smith’s recognizable patterns of human malfor-
mations, 5™ edition. Saunders, Philadelphia, pp 322-
323.

Korr SA, WisE HA II (1996) Anomalies of the kidney. In:
Gillenwater JY, Grayhack JT, Howards SS, et al. (eds).
Adult and Pediarric Urology. CV Mosby, St. Louis, pp
2171-2196.

MANSBERG V], ROSSLEIGH MA, FARNSWORTH RH, VAN
ROOPEN M (1999) Unfused crossed renal ectopia with
ectopic left ureter inserting into a prostatic utricle diver-
ticulum. Am_J Roentgenol, 172: 455-456.

PARROTS TS, SKANDALAKIS JE, GRAY SW (1994) The kid-
ney and ureter. In: Embryology for Surgeons, 2nd ed. pp
594-670.

PATEL TV, SINGH AK (2008) Crossed fused ectopia of the
kidneys. Kidney International, 73: 662.

RepMAN JF, BEryL DL (1997) Wilm’s tumor in crossed
fused renal ectopia. J Pediatr Surg, 12: 601-603.





