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unrelated pathology or at autopsy. Repair usually involves 
resection of  the redundant retrocaval ureteral segment 
and reanastomosis.[3] The surgical approach for this entity 
has shifted from open to laparoscopic and robotic surgery 
[Table 1].

CASE REPORT

A 12-year-old boy presented with right flank pain for 
8 months, and the pain was dull and intermittent. There 
was no other history related to urinary tract symptoms 
such as hematuria, burning micturition, and retention. 
No abnormality was found on general and abdominal 
physical examination. Complete laboratory evaluation 
including urinalysis, complete blood picture, urea, 
creatinine, and electrolytes was within normal limits. On 
ultrasonography (USG), moderate hydronephrosis and 
upper hydroureter were found. Contrast computerized 
tomography (CT) urography of  the abdomen revealed 
hydronephrosis and dilatation of  the right proximal 
ureter up to the level of  L3. The ureter was found to be 
coursing medially posterior to the IVC, at this level with 

INTRODUCTION

Retrocaval ureter, also called circumcaval ureter or 
pre-ureteral vena cava, is a rare congenital anomaly in 
which ureter deviates medially passing behind the inferior 
vena cava (IVC) and winding around it before crossing 
anteriorly and laterally to resume its normal course 
distally.[1] The condition usually becomes symptomatic 
in the 3rd or 4th decade of  life due to hydronephrosis 
from kinking of  the ureter, compression, or aperistaltic 
retrocaval segment.[2] Most patients present with right 
flank pain, recurrent urinary tract infection (UTI), renal 
stones, and hydronephrosis. It is also one of  the causes of  
pelviureteric junction obstruction. Retrocaval ureter may be 
asymptomatic and discovered during imaging or surgery for 

Case Report

Abstract
Retrocaval ureter also referred to as pre-ureteral vena cava or circumcaval ureter is a rare congenital anomaly with the ureter 
passing posterior to the inferior vena cava. Although it is a congenital anomaly, patients do not normally present with symptoms 
until the 3rd and 4th decades of life after a resulting hydronephrosis. We present the report of a 12-year-old male child with a 
history of right flank pain and associated right proximal hydroureteronephrosis. Diagnosis was confirmed with computerized 
tomography urography, and an open surgical repair was done for the anomaly. The case is discussed here along with review 
of recent literature.
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normal caliber distal to it. Findings were consistent with 
retrocaval ureter [Figure 1].

Right kidney and ureter were approached by midline vertical 
incision and medial mobilization of  ascending colon done. 
On exploration, right proximal ureter and pelvis were 
dilated. Dilated proximal ureter was curved medially then 
posterior to IVC. Finally, curved anterolaterally to IVC 
and took a downward course [Figure 2]. Distal ureter was 
normal. Ureter was dissected and separated anteriorly from 
IVC and transected at U curved site of  ureter. Ureter was 
anteriorized, spatulated, and an oblique ureteroureteral 
anastomosis was performed over DJ stent using 5/0 
Vicryl [Figure 3]. The patient recovered uneventfully. The 
patient was allowed orally on post-operative day, catheter 
remove on post-operative day 2 and was discharged on 
post-operative day 5. DJ stent [Figure 4] was removed after 
3 weeks. An USG done 3 months after surgery showed 
regression of  hydronephrosis and hydroureter.

DISCUSSION

Retrocaval ureter is a rare congenital abnormality. It 
occurs in 1 in 1500 live births at autopsy,[4] with an 
overall incidence of  about 0.006–0.17%.[5-7] It was first 
reported by Hochstetter in 1893.[6] It is more common in 
males, with a male-to-female ratio between 3 and 4:1.[8] 
In clinical practice, reported cases have also shown male 
preponderance [Table 1].[5,9,10]

The anomaly is thought to occur because of  the abnormal 
formation of  infrarenal IVC from anteriorly located 
subcardinal instead of  supracardinal veins which are located 
posteriorly.[2] In normal circumstances, the infrarenal IVC 
originates from dorsally located supracardinal vein, but 
when it develops from ventrally located subcardinal vein, 
the ureter is trapped posteriorly leading to pre-ureteral 
vena cava.[2] It mainly occurs on the right side but can be 
on the left side in patients with the very rare situs inversus, 
duplication of  IVC, or persistent left subcardinal vein.[11,12]

Associated anomalies with retrocaval ureter are reportedly 
up to 21% and are mainly related to the cardiovascular 
and urogenital systems (including duplication of  IVC, 
situs inversus, horseshoe kidney, ureteral duplication 
ureteropelvic junction obstruction, congenital lack of  the 
vas deferens, hypospadias, extra vertebra, diverticulum, 
anterior urethral calculus, kidney agenesis, syndactyly, 
intestinal malrotation, and Goldenhar syndrome).[10-12] 
None of  these anomalies was seen in our patients.

Although it is congenital in origin, most of  the reported 
cases presented in the 3rd or 4th decade because of  the S.
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most of  the symptomatic cases. Type II is associated with a 
more gentle curve appearing as J-shaped or “sickle”-shaped 
deformity with mild medial deviation at the level of  renal 
pelvis, with mild or no hydronephrosis in 10% of  the cases 
and most are asymptomatic.[1]

Abdominal ultrasound can at best demonstrate the presence 
of  hydronephrosis since it poorly delineates the ureter, 
while IVU readily demonstrates hydroureteronephrosis 
with upward curving and abrupt termination of  the ureter 
and non-visualization of  the middle and distal thirds of  
the ureter. Spiral CT is considered the investigation of  
choice compared to IVU because it can delineate both 
the ureter and IVC [Table 1]. Magnetic resonance imaging 
may be better than the CT as it can delineate the course 
of  the entire ureter and is not associated with exposure 
to radiation as compared to IVU or CT.[16] The diagnosis 
of  retrocaval ureter can be confirmed pre-operatively 
with antegrade or retrograde pyelography. Diuretic 

Figure 1: Pre-operative #D reconstructive image of 
computerized tomography urography reveals right retrocaval 

ureter with proximal dilated pelvis and proximal ureter

Figure 2: Intraoperative pic of retrocaval ureter with dilated 
pelvis and proximal ureter, vena cava, and distal ureter

Figure 3: Operative picture of retrocaval ureter after correction 
as ureteroenteric anastomosis

Figure 4: Post-operative kidney, ureter and bladder X-ray with 
DJ stent

gradual nature of  the hydronephrosis. However, symptoms 
can occur earlier[13,14] as in our case in which symptoms 
manifested at 12 years of  age and also reported in neonatal 
period.[15] Patients usually complain of  right-sided flank 
pain and features of  recurrent UTI, which typify the 
mode of  presentation. In some cases, hematuria and 
renal stone may also be present. However, it should be 
noted that some cases remain asymptomatic and are only 
incidentally discovered during evaluation for unrelated 
disease conditions.

Bateson and Atkinson classified retrocaval ureter into 
two types based on radiological appearance and the site 
of  narrowing of  ureter in 1969.[1] Type I has the typical 
S-shaped, “fish hook,” or “Shepherd crook” deformity and 
associated with extreme medial deviation in 50% of  the 
cases at the level of  third lumbar vertebral segment and 
moderate-to-severe hydronephrosis. This type accounts for 



Jangid, et al.: Retrocaval Ureter Presenting as Flank Pain in a Child: Rare Case Report

110110International Journal of Scientific Study | June 2019 | Vol 7 | Issue 3

renography with diethylenetriaminepentaacetic acid or 
mercaptoacetyltriglycine can assess the level of  obstruction 
and determine the best therapeutic modality [Table 1].[13]

Asymptomatic patients and those with mild hydronephrosis 
and infection can be managed non-operatively and followed 
up subsequently, while surgical treatment is required in 
symptomatic patients or those with severe hydronephrosis. 
Treatment can be by open or laparoscopic approach.[17] 
The first successful surgical correction was reported by 
Kimbrough in 1935.[18] The procedure essentially involves 
division of  the ureter with or without excision of  the narrowed 
or aperistaltic segment, anteriorization, ureteroureterostomy, 
or dismembered pyeloplasty over a stent. Laparoscopic/
robotic approach through transperitoneal or retroperitoneal 
route[19] is less invasive and associated with less morbidity, 
less post-operative pain, early recovery, short hospital stay, 
and cosmetically acceptable scar [Table 1].[19]

CONCLUSIONS

Retrocaval ureter is a congenital anomaly presenting 
clinically late, in the 3rd and 4th decades of  life, and it 
is rarely noticed and presented in pediatric age groups 
(1st and 2nd decades of  life). So treating clinician also 
keep suspicious of  retrocaval ureter as differential 
diagnosis in child presented with flank pain with proximal 
hydroureteronephrosis. Imaging studies are sufficient 
for making an accurate diagnosis of  a retrocaval ureter. 
Treatment is surgical, which allows for correction of  the 
anomaly, with resolution of  symptoms. Although retrocaval 
ureter can manage by minimally invasive surgery but it is 
emerging.
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