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Horseshoe kidney is the most common fusion anomaly of the kidney. Its association with duplex collecting system is a rare entity. 
Incidence of infections, calculi and nephroblastoma increases in horseshoe kidney. Knowledge of these rare anomalies is imperative for 
proper diagnosis and treatment. We observed horseshoe kidney with bilateral duplex ureters in a 65-year-old male cadaver. Details of the 
anomaly, its embryological basis and significance are discussed in the article.  
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Introduction 

 
Renal fusion anomaly presents as horseshoe kidney or 
crossed fused ectopia. Horseshoe kidney is the most 
common type of renal fusion anomaly.[1] Horseshoe kidney 
occurs in 1 per 400 people. It is more common in males.[2] In 
about one third of cases horseshoe kidney is associated with 
other congenital anomalies. Duplication of ureters occurs in 
0.5 – 2% of individuals.[3] Duplicated ureter in horseshoe 
kidney is a rare entity.[4] 

 

Case Report  
 
During routine dissection for undergraduate students in the 
Department of Anatomy, BGS Global Institute of Medical 
Sciences horseshoe kidney with bilateral duplex ureters was 
appreciated in a 65-year-old male cadaver. 
The coverings of kidney were removed. Blood vessels of 
horseshoe kidney were noted. Ureters were cleaned and 
dissected throughout its course. Horseshoe kidney, ureters 
and urinary bladder were removed enmasse and 
photographed. 
Kidneys were fused at their lower poles. The ascent of 
horseshoe kidney was arrested by the root of inferior 
mesenteric artery. 
Right renal artery divided into three branches - superior, 
middle and inferior. Inferior suprarenal artery originated 
from superior branch. Left renal artery divided into two 
branches - superior and inferior. The left inferior suprarenal 
artery originated from the main trunk of left renal artery. 
On the right side there were two renal veins, both of them 
drains into inferior vena cava. Over the left side a single 
renal vein drains the kidney and terminated in inferior vena 

cava. 
Two ureters with two pelvicalyceal systems were noted on 
both sides. The upper right and left ureter originated from 
the medial border of corresponding kidney. The lower 
ureters originated from the anterior surface of the lower part 
of the kidneys. The upper and lower ureters fused within the 
bladder wall and opened at the superolateral angle of 
trigone. 
 

 
Figure 1: Horseshoe kidney with bilateral duplex ureters. 
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Figure 2: Fusion of duplex ureters within the bladder wall. 
 

 
Figure 3: Opening of ureter at the superolateral angle of 
trigone. 
 

Discussion 

 
Renal anomalies and anomalies of urinary tract occur in 3 – 
6% of live births.[5] Of all renal anomalies renal agenesis, 
horseshoe kidney, hypoplasia of kidneys and lobulated 
kidneys are more common.  
Horseshoe kidney is a type of fusion anomaly which occurs 
in 0.2 % of population. In horseshoe kidney either upper or 
lower pole can be fused. Lower pole fusion occurs in 90% of 
cases.[1] The fused lower part which connects the both 
kidneys is known as isthmus of kidney which lies in front of 
abdominal aorta and inferior vena cava. The ascent of 
horseshoe kidney is arrested by root of inferior mesenteric 
artery.[6] Horseshoe kidney may be a result of teratogenic 
factors.[4] About 7% of Turner’s syndrome patients have 
horseshoe kidney.[6] 
Duplication of ureter is the common upper tract anomaly.[4] 
If two separate ureteric buds originate from mesonephric 
duct to interact with metanephric blastema it results in 
complete duplicated ureters.[7] Occasionally the single 
ureteric bud bifurcates prematurely and enters the substance 
of metanephric mesenchyme resulting in duplication of 

ureter.[8] The extent of duplication depends on how complete 
the division of diverticulum was.[6] 
A horseshoe kidney with bilateral ureteral duplication is a 
very rare entity. Only few cases of horseshoe kidney with 
duplex pelvicalyceal system and ureters has been reported to 
the best of our knowledge. Sharma PK et al,[1] Christoffersen 
J et al,[9] Afzal U et al,[10] have observed bilateral duplex 
collecting system in horseshoe kidney. Ongeti K W et al [2], 
Keskin S et al,[3] and Singh SK et al,[11] observed bilateral 
partial ureteral duplication in horse shoe kidney whereas 
Tyagi V et al,[4] Mirzazadeh M et al,[7]  Segura J W et al,[12] 
and Sumner T E et al,[13] reported complete unilateral 
duplication in horseshoe kidney. Pode D et al,[14] reported a 
rare case of unilateral triplication of collecting system in a 
horseshoe kidney. 
Afzal U et al,[10] and Ongeti KW et al,[2] have observed 
duplication of renal vessels in horseshoe kidney. 
Horseshoe kidney with bilateral duplex ureters itself is not a 
fatal condition, but the individuals with this kind of anomaly 
are susceptible to certain conditions like hydronephrosis in 
80% of cases, about 20% develop renal calculi.[4] 
Ureteropelvic junction obstruction occurs in 35% of patients. 
Vesicoureteral reflux predisposes the horseshoe kidney to 
recurrent infection.[1] Certain renal tumors are also frequent 
in horseshoe kidney.[15]  
Intravenous pyelography is the first line of investigation to 
diagnose horseshoe kidney and duplex ureters. In doubtful 
cases CT scan can be performed.[1] Clinical problems of 
horseshoe kidney can be managed by standard urologic 
procedures.[16]  
Knowledge of anatomy of horseshoe kidney, its association 
with bilateral partial or complete duplex ureters assures good 
postoperative outcomes during transplant or other surgical 
procedures of kidney in patients with horseshoe kidney. 
Surgeons and radiologists should be conscious of this 
anomaly which may throw a challenge during diagnosis and 
surgical interventions. 
 

Conclusion 

 
Horseshoe kidney with bilateral duplex ureters was observed 
in a male cadaver. The isthmus of horseshoe kidney was 
below the root of inferior mesenteric artery. The upper 
ureters originated from the medial border, the lower ones 
from anterior surface of corresponding kidneys. Teratogenic 
and genetic factors are said to be the causative factors for 
these anomalies. Though the anomaly remains asymptomatic 
in most individuals they are prone to reflux, infection, 
calculi and malignancy. Clinicians should have knowledge 
of these anomalies for proper diagnosis and treatment. 
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