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Abstract

Horseshoe kidney (HSK) is most common type of renal fusion anomaly with high incidence of hydronephrosis due to pelviure-
teric junction obstruction (PUJO) and has been increasingly diagnosed antenatally. Upper ureteral valve obstruction presents like 
PUJO and progression of hydronephrosis can be rapid which may need early intervention. Here we have reported a rare case of up-
per ureteral valve in HSK whose antenatal ultrasonography showed evidence of HSK and right hydronephrosis and was postnatally 
diagnosed to have HSK with right sided hydronephrosis. RGP showed reduced differential renal function on right side (35%) with 
obstruction at PUJ. On pyelotomy, ureteral valve was confirmed causing obstruction to the proximal ureter. A standard pyeloplasty 
was performed with stent placement. Upper ureteral valve causing hydronephrosis, which was difficult to differentiate from PUJ ob-
struction on imaging. In our study we have are highlighting the importance of RGP in such uncommon presentations.
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Introduction

Horseshoe kidney (HSK) is most common type of renal fusion anomaly with high pyelogram (RGP) and appropriate management is pre-
sented. 

Incidence of hydronephrosis due to pelvi ureteric junction obstruction (PUJO) and has been increasingly diagnosed antenatally. The 
usual management is as for any other antenatally diagnosed PUJO. The presentation of upper ureteral valve obstruction is akin to PUJO 
and progression of hydronephrosis can be rapid which may need early intervention. A case of HSK with hydronephrosis due to upper 
ureteral valve obstruction, highlighting the diagnostic difficulties, timely benefit of RGP.

Case Report

A healthy baby girl with antenatal evidence of HSK and right hydronephrosis was delivered at term. Postnatal ultrasound confirmed 
HSK with right sided hydronephrosis and the baby was well with no dysmorphism, had normal renal parameters and cardiac echo. Follow 
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up ultrasounds showed progressive hydronephrosis and at 2 months, the right kidney showed thinned out parenchyma with anteropos-
terior pelvic diameter of 3.2 cm with a nondilated right ureter with normal left kidney and isthmus. An isotope renogram suggested, re-
duced differential renal function on right side (35%) with obstruction at PUJ. The child underwent cystoscopy, RGP and open pyeloplasty. 
Cystoscopy showed bilateral orthotopic ureteral orifices and RGP showed enlarged right pelvis and dilated proximal 1 cm of ureter, with 
abrupt narrowing and normal caliber ureter distally.

The right kidney was accessed extraperitoneally through transverse lower abdominal incision. On pyelotomy, a diaphragm type of 
ureteral valve was confirmed (corresponding to level of obstruction seen on RGP) causing obstruction to the proximal ureter (Figure 1). 
A standard pyeloplasty was performed with placement of a 3fr. double J stent. The child’s post-operative recovery was uneventful and 
the stent was removed after 6 weeks. Follow up ultrasound at three months showed decrease in hydronephrosis in comparison to pre-
operative ultrasound. 

Figure 1: RGP showing dilated pelvis and adjacent ureter with cutoff level. Valve apparent  
on pyelotomy and ureteral spatulation.

Discussion

HSK occurs in 0.25% of the population (1 in 400 persons) [1]. They can lie anywhere from the pelvis to mid-abdomen and the isthmus 
is usually at L3 - L5 level, beneath the origin of IMA. Fusion occurs during 4 - 6th week of gestational age and in > 90%, the lower poles 
fuse [2]. In a study of 380 cases of HSK by Je BK., et al. [3], 99.2% had fused lower poles. Lateral fusion can result in formation of L-shaped 
horseshoe kidney, with ipsilateral moiety in vertical and other moiety in a horizontal orientation [4]. In our case the contralateral kidney 
was vertical, with ipsilateral kidney being horizontal. HSK may occur as an isolated entity, but approximately 1/3rd are associated with 
other congenital anomalies [5]. Horseshoe kidney occurs in 60% of females with Turner’s syndrome (45 XO). Genitourinary anomalies 
occur more frequently in HSK (Vesicoureteral reflux (VUR) in over half, PUJO in 1/3 and ureteral duplication in 10% of patients) [1]. 
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Hydronephrosis (seen in 70% of patients) can be due to high insertion of the ureter into the renal pelvis, its abnormal course anterior to 
the isthmus, and the anomalous blood supply to the kidney, which may individually or collectively contribute to the hydronephrosis [1]. 

The association of ureteral valves with HSK has not been reported but, has been mentioned only once in the world literature till date. In 
a review of 64 cases of ureteral valves over 80 years (1926 to 2006) by Rossi E., et al. [6], 40% had associated urinary anomalies including 
1 case of HSK (Table 1). Rabinowitz., et al. reported 7 of their 8 patients with ureteral valves having associated anomalies (Reflux, renal 
hypoplasia/agenesis and ectopic ureters) [7]. The embryogenesis of valves is unclear and persistence of Chwalla’s membrane, physiologi-
cal folds and abnormal ureteral embryogenesis6 has been hypothesized. Abnormal growth of ureteric bud may lead to valves in upper and 
mid-ureter [8], while persistence of Chwalla’s membrane have been proposed to cause lower ureteral valves [9].

Incomplete renal duplication 1
Complete renal duplication 4

VUR 7
Bifid renal pelvis 1

Horseshoe kidney 1
Renal agenesis 2

PUR 1
Urethral duplication 1

PUJ obstruction 3
Renal dysgenesis 3

Renal ptosis 1
Ectopic ureter 1

Total 26 (40%)

Table 1: Associated urinary tract anomalies in 62 cases of ureteral valves reported [6].

Valves are reported to be found in the upper ureter (50%), followed by distal ureter (33%) and least commonly in the mid-ureter 
(17%). Morphologically ureteric valves can be: cusplike (leaflet), diaphragmatic or annular type [6]. Our patient with a presumptive 
diagnosis of right PUJO, had upper ureteral obstruction, with significantly dilated pelvis, dilated upper ureter due to obstruction by dia-
phragmatic type ureteral valve.

Most upper ureteral valves reported, have been managed by dismembered pyeloplasy [6]. The standard dismembered pyeloplasty is 
also the preferred operation for PUJO in HSK. In some cases, dismembered pyeloplasty may not be suitable and an ureterocalycostomy is 
an alternative [10]. 

Conclusion

Hydronephrosis secondary to PUJO is a common occurrence in HSK. Upper ureteral valve causing hydronephrosis, which was difficult 
to differentiate from PUJ obstruction on imaging. A rare case of upper ureteral valve in HSK is reported here, highlighting the importance 
of RGP in such uncommon presentations.
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