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SUMMARY

In this study, a total of 3600 IVP cases were
examined to determine anomalies of number, form
and position of the kidney. The ages of the patients
ranged between 5-85. Out of 3600 cases, 2173 were
male while 1427 were female. 6 cases of unilateral
renal agenesis (1:600), 4 cases of simple renal
ectopia (1:900), 3 cases of crossed renal ectopia
(1:2200) and 8 cases of horseshoe kidney (1:450)
were identified. While 2 of the simple renal ectopia
were pelvic, 1 was iliac and the other was lumbar.
The 2 of the crossed renal ectopia were observed to
be with fusion, and 1 without fusion.

Key Words : Unilateral renal agenesis, Simple
ectopia, Crossed renal ectopia, Horseshoe kidney.

INTRODUCTION

Developmental anomalies of the urinary tract affect
10% of the population, account for one third of all
congenital malformations and are responsible for
40% of all renal diseases (1). The anomalies of the
urinary system are predisposible factors for trauma,
stone and infection (2). Furthermore, any anomalous
organ is twenty times more prone to pathologic
complications than a normal kidney (3).

In this study; the anomalies of number, form and
position of the kidney have been investigated and
relevant literature has been reviewed and compared
with the data of the previous works.

Embryology

Kidney systems are formed at three different stages
in human. Pronephros; it is the first kidney that
consists of tubular-arranged structures in the cervical
region (4-6). This structure rapidly degenerates, but
the pronephric duct remains (5). Mesonephros;
during the middle of the fourth week, the
mesonephric tubules begin to form, making contact
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with the pronephric duct at the part caudal to the
pronephros. When the pronephros degenerates, the
duct becomes the mesonephric duct (7).
Metanephros; it develops from two sources; a) the
ureteric bud, b) metanephric mesoderm. Early in the
fifth week, the ureteric bud arises close to the junction
of the mesonephric duct with the cloaca (7).
Meanwhile, the mesoderm of the lower end of the
nephrogenic ridge condenses to form the
metanephros. The metanephric mesoderm provides
the excretory units, and the ureteric bud gives rise to
the collecting system (6,8).

Anomalies of Number

Bilateral (BRA) or unilateral renal agenesis (URA) is
caused by a failure of the ureteric bud to develop.
The supernumerary kidney is most rarely seen in the
anomalies of number. It is a condition which has one
or more reno-ureteral units but two normal kidneys

2,9).

Anomalies of Form and Position

Initially the kidneys are located in the pelvis and then
migrate cephalad by the sixth week and attain their
adult position by the end of ninth week (2,4,9). When
the kidney is not located in its normal position, it is
called a renal ectopia. The ectopic kidneys can be fo-
und in pelvic, iliac, lumbar, abdominal, thoracic and
contralateral positions (Cross ectopia) (1,7,9).

The ectopic kidney may be located on the side where
it belongs (Simple renal ectopia) or it may be located
across the midline and be fused or unfused with its
controlatéral (Crossed renal ectopia). Cross renal ec-
topia is classified as follows; 1) Crossed renal ectopia
with fusion, 2) Crossed renal ectopia without fusion,
3) Solitary crossed renal ectopia, 4) Bilateral crossed
renal ectopia (1,9,10).

Horseshoe kidney occurs between the fourth and
sixth weeks of gestation (9). The horseshoe kidney is
usually located at the level of the lower lumbar
vertebrae, since its ascend is prevented by the root of
the inferior mesenteric artery (2,7,8).
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MATERIALS AND METHODS

pyelography (IVP), retrograde
ultrasound (US) and
consecutive  computerized tomographic (CT)
records, obtained from patients who had
the complains of the wupper wurinary tract at
the Hospital of Cumhuriyet University from Janu-
ary 1991 through May 1993 were analyzed.

Intravenous
pyelography (RGP),

The total of 3600 IVP were examined, according
to the results of IVP, CT and US which were
applied to the patients with renal agenesis, renal
ectopia, and horseshoe kidney. Also, sistoscopy
and RGP were applied to the patients with renal
agenesis and renal ectopia.

RESULTS

Out of 3600 cases, 2173 were male while 1427
were female, The age of the patients were
between 5-85.

URA was found in a total of 6 cases (4 females, 2
males) (Fig. 1). The incidence of URA was 1:600.
BRA could not be seen because most infants with
BRA die during birth or a few hours later. The
supernumerary kidney was not observed in this
series.

Fig 1. Horizontal CT showing right URA.
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The incidence of simple renal ectopia was
established as 1:900. Out of 4 simple renal
ectopia, 2 were pelvic, 1 iliac, 1 lumbar and
all the cases were unilateral (Figs. 2, 3 a- b).
The 2 of the crossed renal ectopia were with
fusion and 1 without fusion and solitary and
bilateral crossed renal ectopia were not found
(Table I) (Fig. 4 a-b).

The incidence of horseshoe kidney was 1:450
and the sex ratio was equal (Table ) (Fig. 5
a-b).

DISCUSSION

The incidence of URA was reported to be 1:.1000 by
some authors (2,4,11), 1:1500 by Sadler (8), 1:747 by
Culp (12), 1:5000 by Wilson and Baird (13) and 1:600
by us. According to Ashcraft, the incidence of URA
was slightly higher in males and was more common
on the left side (1). But Wilson and Baird has
declared that the distribution of sex ratio and right-left
ectopia were equal (13). It has been determined that
the distribution of right-left ectopia is equal but more
common in females. Supernumerary kidney is a very
rare anomaly of the urinary system and has been
reported in only 75 cases until 1992 since it was first
decribed in 1656 and was not identified in this study

).
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Fig 3. a,b - IVP showing left iliac and left lumbal ectopia.
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Table I- Distributions of form and position anomalies of kidney.

Male Female Total
R L R L No %

A. SIMPLE RENAL ECTOPIA 0 2 1 1 4 0.11
B. CROSSED RENAL ECTOPIA

1. Crossed renal ectopia with fusion 0 0 1 1 2 0.05

2. Crossed renal ectopia without fusion 0 1 0 0 1 0.02

3. Solitary crossed renal ectopia 0 0 0 0 0 0

4. Bilateral crossed renal ectopia 0 0 0 0 0 0
C: HORSESHOE KIDNEY 4 4 8 0.22
R: Right, L: Left, No: Number

a b

Fig 4. a,b - IVP showing right crossed renal ectopia with fusion and left crossed renal ectopia without fusion.
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Fig 5. a- b : Horseshoe kidney; the views of CT and US belong to the same case.
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In various studies, the incidence of simple renal
ectopia has been reported to be 1:500-1000 (2),
1:249(12), 1:900 (9), 1:1004(14). Fifty percent of the
ectopies were pelvic, 24 percent were abdominal, 7
percent were iliac (1). Yidirrm and et al, have
expressed the bilateral iliac kidney on a 65 year-old
female human cadaver (15). The right and left ectopia
of pelvic kidney occurred with equal frequency and
the male to female ratio was 3 to 2 and its average
weight was 63 gr less than normal (14). Out of 4
simple renal ectopia, 2 were pelvic, 1 iliac, 1 lumbar
and its incidence was 1:900 in this series. We have
not observed thoracic kidney which was found once
in every 13000 to 15000 cases (7).

The incidence of crossed renal ectopia has been
reported once in every 1000 clinical cases, once in
every 5000 IVP (1,16). The anomaly occurs more
commonly in males and left to right ectopia is seen
two or three times more frequently than right to left
(7,9). Crossed renal ectopia with fusion is about
eight-ten times more common than crossed renal
ectopia without fusion (1,7). Solitary crossed renal
ectopia is estimated to occur once in every 22000
cases (1). Bilateral crossed renal ectopia has been
reported in five patients up to 1992 (9). In this study,
there were two crossed renal ectopia with fusion and
one without fusion but solitary and bilateral crossed
renal ectopia were not observed.

Horseshoe kidney occurs in approximately 0.25 % of
the general population (9,17). It is probably the
commonest fusion abnormality of the kidney. The
incidence of the horseshoe kidney has been reported
to be 1:400-1800 by Mut (2), 1:747 by Culp (12),
1:600 by Sadler (8) and Moore (4), 1:400 by Walsh
(9). In 90-95 % of the patients, the kidneys are joined
at the lower pole (7,9,17). The rate of incidence is
higher in male (7,9). We determined that the
incidence of horseshoe kidney was 1:450, sex ratio
was equal and all of the cases were joined at the
lower pole.

It has been reported that 25 % of patients with
horseshoe kidney had to undergo some surgical
procedure (17). The ectopic kidney may be
asymptomatic, however a pathologic lesion involves
the ectopic kidney producing symptoms. The clinical
picture can be confused with acute appendicitis,
cholecytitis, pelvic inflammatory disease, benign or
malignant abdominal / pelvic mass, aortic aneurysm,
bowel obstruction or peritonitis (10). The vascular
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supply both arterial and venous, is predictable only by
the fact that it is anomalous and dependent on the
ultimate resting place of the kidney (9). There may be
one or two main renal arteries arising from the aorta
abdominalis, with one or more aberrant arteries
coming off the common or external or internal iliac
artery or the inferior mesenteric artery in renal
ectopia, thus dissection must be carefully made
(9,18). In percutaneous surgery, there is the risk of
colonic perforation and vessel injury due to the
position of the kidney and malrotation of the collecting
system. Finally, the congenital anomalies of the
kidney is important with respect to surgical
procedures.
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