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The CoexiSTenCe of hoRSeShoe KiDney AnD AbDoMinAl AoRTiC AneuRySM 
– AnAToMiCAl AnD CliniCAl ConSiDeRATionS (Abstract): horseshoe kidney is the 
most common type of renal fusion anomaly. The kidneys are joined by an isthmus which links the 
lower poles in 95% of cases or the upper poles in 5%. The isthmus may be fibrotic, dysplastic or 
normal renal parenchyma. The ureters run their normal separate course and end individually into 
the urinary bladder. horseshoe kidney is usually associated with genetic syndromes, especially 
trisomy 18 and Turner’s syndrome. We report a horseshoe kidney associated with abdominal aor-
tic aneurism in a 61 year-old man revealed by computed tomography angiography (CTA). The 
investigation was done in Radiology Department of “St. Spiridon” hospital iassy using a Siemens 
Somatom emotion 16 scanner and the acquired images were processed on the Radiant DiCoM 
Viewer software. The aim of this paper is to highlight a unique pattern of abnormalities with sur-
gical importance. Key words: hoRSeShoe KiDney, RenAl iSThMuS, AbDoMinAl 
AoRTiC AneuRySM, AngiogRAphy

INTrOduCTION

horseshoe kidney is the most common type 
of renal fusion anomaly, occurring in 0.2% of 
general population (1). it is often associated 
with other kidney abnormalities like multiple 
renal arteries, abnormal position of the ureter 
in the renal pelvis and a highly placed uretero-
pelvic junction. The ureters run their separate 
course and end individually into the urinary 
bladder (1, 2). The fusion of the embryonic 
kidneys occurs early in gestation when they are 
in close proximity and is the result of abnormal 
migration of nephrogenic cells. The incidence 
is between 1:400 and 1:800 with a M:f ratio 
of 2:1. A genetic basis for the anomaly has 
been suggested and horseshoe kidney has been 
reported in monozygotic twins and siblings 
within the same family. Cystic renal disease 
and other inherited renal anomalies occur with 
the same incidence as seen in normal kidneys 
(3, 4). 

ANATOMY ANd eMbrYOLOgY

The definitive kidneys develop from metane-
fros during the beginning of the fifth week and 
become functional around the 9th week. 

They form by the fusion between meta ne-
phric diverticulum and metanephrogenic blas-
tema derived from the distal part of the nephro-
genic cord. in fact, the former invades the 
metanephrogenic blastema and, by branching, 
will form the pelvicalyceal system (5).

The renal parenchyma that constitutes the 
isthmic region arises from nephrogenic cells 
that have migrated across the primitive streak 
in the final phase of gastrulation. These cells 
arise from the posterior nephrogenic area of the 
epiblast. During the 6th to 8th weeks the lobu-
lated embryonic kidneys ascend from the pelvic 
region upwards along the posterior abdominal 
wall to their normal position and undergo a 90 
degrees medial rotation around a vertical axis 
so that the initial ventrally situated hilum be-
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comes medial. During the ascending process 
from the pelvis, the kidneys derive their blood 
supply sequentially from vessels that are closest 
to them –initially median sacral, then common 
iliac and inferior mesenteric arteries and fi-
nally, the abdominal aorta (6). 

The kidneys are joined by an isthmus which 
links the lower poles in 95% of cases or the 
upper poles in 5%. The isthmus may be con-
stituted by normal renal parenchyma or by fi-
brotic or dysplastic tissue. The position of the 
isthmus is variable. in 40% of the cases, the 
isthmus lies at the level of l4 vertebra, just 
below the origin of the inferior mesenteric ar-
tery (5). The presence of the inferior mesen-
teric artery may restrict further ascent of the 
renal horseshoe during early embryogenesis 
(4). in another 40% of the cases the kidneys 
finish their normal ascension and the isthmus 
is located higher, above l4. in the remaining 
20% of cases the kidneys lie lower in the pelvis 
(5, 6). Malrotation of the kidneys is always 
present and is attributed to early fusion prior 
to normal rotation. The renal pelvises remain 
anterior, with the ureters crossing the isthmus 
(7). The blood supply is extremely variable, 
only 30% of cases having a normal anatomical 
pattern; the remaining 70% of horseshoe kid-
neys are supplied by a combination of vessels 
branching from the aorta, renal, mesenteric, 
iliac or sacral arteries. The isthmus frequently 
has separate blood vessels that may occasion-
ally represent the entire renal blood supply. All 
these aspects have major surgical implications 
(6, 7).

AssOCIATed AbNOrMALITIes
The literature data estimates that a third of 

the patients with horseshoe kidney have at least 
one other congenital abnormality (8). The most 
commonly affected systems are the genitouri-
nary tract, gastrointestinal, skeletal, cardiovas-
cular and central nervous system. ureteral du-
plication is occurs in 10% of cases. Multicystic 
dysplasia and autosomal dominant polycystic 
kidney disease has also been reported (7, 8). 
horseshoe kidney is present in 21% of patients 
with trisomy 18 and in 7% in those with Turn-
er’s syndrome (6). Abdominal aortic aneurysms 
is rarely associated and usually is reported 
later in life. hypospadias and cryptorchidism 
occurs in 4% of males and bicornuate uterus 
or septate vagina in 7% of females (7, 8).

Our aim is to highlight this unique pattern 
of abnormalities with surgical importance.

CAse rePOrT

We present a case of a horseshoe kidney 
associated with an abdominal aortic aneurism 
in a 61 year-old man revealed by computed 
tomography angiography (CTA). The investiga-
tion was done in Radiology Department of “St. 
Spiridon” hospital iassy using a Siemens So-
matom emotion 16 scanner and the acquired 
images were processed with the Radiant Di-
CoM Viewer software. The patient has an ab-
dominal aortic aneurysm (110mm/42mm) starting 
just below the origin of the inferior mesenteric 
artery and ending at the aortic bifurcation. The 
kidneys are joined by an 47 mm thick isthmus 
which stretches between the two lower renal 
poles and is in close contact with the aortic 
aneurysm. from the aortic aneurismal sac orig-
inates a short and thick artery which supplies 
the isthmus. 

The aneurysm has a significant circumfer-
ential thrombus, 16 mm thick, with a stenosing 
effect on the aortic lumen of 50%. The throm-
bus extends cranially on the posterior arterial 
wall, reaching the origin of the coeliac trunk 
and caudally on the right common iliac artery 
and right external iliac artery. both the super-
ficial femoral arteries are obliterated in the 
upper third but the popliteal arteries are per-
meable.

dIsCussIONs

The coexistence of horseshoe kidney and 
aortic aneurysm poses a technical challenge to 
the vascular surgeon at the time of aneurysm 
repair. Clinical experience with this problem 
was reviewed to assess the results of the treat-
ment and to develop therapeutic guidelines (7, 
9). horseshoe kidney is a rare congenital anom-
aly that can create various technical problems 
during repairing of an associated abdominal 
aortic aneurysm. The diagnosis of this anoma-
ly should be confirmed preoperatively in order 
to plan the surgical strategy. nowadays, in more 
than 90% of all cases, ultrasonography, contrast 
computerized tomography, urography and an-
giography are the best methods of detecting this 
association (6, 11). The transperitoneal ap-
proach assures the best exposure of the kidney, 
the ureters, the aneurysm, and both iliac vessels 
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fig. 1-4. Computed tomography angiography: the abdominal aortic aneurysm, the circumferential 
thrombus. The horseshoe kidney
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(6, 9). using this technique, the surgeon has 
the possibility to divide the renal isthmus in 
order to facilitate exposure of the aneurysm. 
Surgical division of the renal isthmus has an 
increased risk of retroperitoneal urinary leaks, 
bleeding, infection and renal ischemia (6, 9). 
left retroperitoneal approach has the advantage 
of avoiding interference with the renal isthmus 
and urinary tracts; however, access to the right 
iliac artery is limited.(6). in elective surgery 
of abdominal aortic aneurysm, the morbidity 
and mortality rates in the presence of horseshoe 
kidney are the same as those for the normal 
kidneys. The best results for this kind of surgery 
are obtained by adapting one’s surgical technique 
to each anatomical variant that is encountered 

(9, 10). horseshoe kidney does not represent a 
contraindication for the aortic repair.(12)

CONCLusIONs
The co-existence of the abdominal aortic 

aneurysm and the horseshoe kidney is rare. 
Different surgical approaches have been used 
to repair abdominal aortic aneurysm in patients 
with co-existent horseshoe kidney. Transperito-
neal approach provides the best exposure to the 
aneurysm and kidney. Despite the potential 
complications, the risk of future renal failure 
associated with division of the renal isthmus 
and the bleeding and septic events, the post-
operative period can be uneventful and the pa-
tient’s recovery will be satisfactory.
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