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Abstract

The circumcaval ureter is a rare congenital anomaly usually associated with upper urinary tract hydronephrosis. Although it is a 
congenital anomaly, patients usually do not present with symptoms until the 3rd and 4th decades of life. The Patients main symptoms include 
right loin pain, recurrent urinary tract infections (UTI) and hematuria. Its rarity and non-specific presentation pose a challenge to surgeons 
and radiologists in making the correct diagnosis. Differentiation from other causes of urinary tract obstruction, especially the more common 
urolithiasis, is important for successful surgical management. Current practice has seen Multidetector Computed Tomography (MDCT) rapidly 
replaces Intravenous Urography (IVU) in the assessment of patients with hydronephrosis. We report a case of Type 1 Circumcaval ureter in 
a 36 years old female presenting with recurrent urinary tract infection (UTI) & right loin pain, referred for MDCT & Retrograde Pyelography 
(RGP).
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Introduction 
Circumcaval ureter also referred to as Retrocaval ureter or 

Pre-ureteral vena cava is a rare congenital anomaly with the 
ureter deviates medially and passes behind the inferior vena 
cava (IVC), winding around and crossing in front of it from 
medial to lateral side. It is a vascular compression syndrome 
which was first reported in 1893 by Hochstetter [1]. The 
incidence was reported to be approximately 1 in 1000, with male 
predominance [2]. Retrocaval ureter results from an anomaly in 
the development of the inferior vena cava [3].

Congenital anomalies that result in the obstruction of the 
ureter are extremely rare; however, retrocaval ureter is the 
most common anomaly with a venous cause. Although the 
anomaly is congenital, patients become symptomatic in their 
3rd or 4th decade of life. The anomaly is usually observed in the 
right side and it may be left sided in case of situs inversus or 
duplication of IVC. In symptomatic cases, surgical intervention 
is often required [4]. We report this Retrocaval ureteric anomaly 
& Imaging findings in a 36 yrs old female with recurrent UTI & 
right loin pain.

Case Report
A 36 years old female with recurrent UTI & right loin pain 

since 6 months, was referred to Radiology & Imaging department  

 
to investigate cause of recurrent UTI. Patient complained  
of increase in severity of symptoms after consuming lots of 
liquid or juice. There was no haematuria. The blood pressure 
at presentation was within normal limits. Total blood count, 
urinalysis and blood urea and creatinine were normal. 

Though clinical examination revealed no abnormality, 
Ultrasound scan (US) of the abdomen done, showed mild 
hydronephrosis of the right kidney and dilated upper one third 
of ureter without any evidence of calculus. Plain radiograph 
KUB did not show any radio-opaque shadow. Patient underwent 
MDCT (64 Slice vCT, GE) of abdomen & pelvis with & without 
intravenous contrast. Axial, reformatted coronal & CT urogram 
pictures were later reviewed. Plain CT of abdomen showed 
no evidence of urolithiasis with right mild hydronephrosis & 
proximal third hydroureter. Contrast enhanced CT of abdomen & 
CT urogram showed Right mild hydronephrosis & proximal third 
hydroureter with S shaped deviation of middle ureter medially at 
the level of L3 vertebra (Figure 1&2). The distal two third of right 
ureter was normal in caliber. The left collecting system, ureter & 
Urinary bladder was unremarkable. Initially the cause of right 
ureteric obstruction was thought to be, due to radiolucent stone 
or proximal ureteric stricture. 
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Retrograde uretero-pyelography (RGP) was done to rule 
out any cause of ureteric obstruction, which revealed medial 
displacement of proximal ureter, medial to the L3 pedicle with 
focal mild narrowing at the junction of proximal third & lower 
two third with no intraluminal calculus (Figure3). Retrospective 
analysis of axial, reformatted coronal CT images & CT urogram 
(Figure1&2) revealed focal retrocaval narrowed segment of 
right ureter at the junction of lower two third & proximal 
third confirming Type 1 Circumcaval ureter. The location of 
the IVC lateral to right pedicle of the L3 vertebra was clearly 
demonstrated in our patient.

Figure 1(A-F): The axial MDCT shows Right mild hydronephrosis 
with the inferior ureter coursing posterior & medial to the IVC.

Figure 2(G-I): MDCT Coronal reformatted image (G) demonstrates medial displacement of the right ureter at the level of L3. MIP Coronal 
reformatted Urogram image (H,I) demonstrates medial displacement of the middle right ureter with narrowed segment at the junction of 
proximal third & lower two third.

Figure 3(J,K): Right RGP showing an “S” shaped proximal right 
ureter. The ureter is medial to the pedicle of the L3 vertebral body 
consistent with Type 1circumcaval ureter.

At surgery, the ureter was dilated up to the lateral edge 
of the IVC. The retrocaval part of the ureter was found to be 
stenotic and showed failure of peristaltic transmission. The 
stenotic ureter was resected, the ureter relocated and end-to-
end anastomosis was done after confirmation of distal ureteric 
patency. The post operative IVU was normal and the patient 
remained asymptomatic.

Discussion 
Retrocaval ureter is a rare congenital anomaly occurring 

with incidence of about 1 in 1500 people with a three to four 
times male predominance in autopsy studies [5]. Normally, IVC 
originates from the supracardinal and subcardinal veins inferior 
and superior to the kidney, respectively. If the IVC inferior to the 

kidney is formed by subcardinal vein, it will be located anterior 
to the ureter and will form a retrocaval ureter. There are two 
types of retrocaval ureter.

 Type 1(low loop) which is more prevalent and has an 
S-shape or fishhook appearance, and has moderate to severe 
hydronephrosis in about 50% of cases with extreme medial 
deviation of middle ureteric segment. The renal pelvis and upper 
ureter typically appear elongated and dilated in a “J” or fishhook 
shape before passing behind the vena cava. The ureter typically 
deviates medially behind the inferior vena cava, winding about 
and crossing in front of it from a medial to a lateral direction, to 
resume a normal course, distally, to the bladder. 

Type 2 (high loop) which is sickle shaped and has less medial 
deviation of the ureter with mild or no associated hydronephrosis 
and forms about 10% of cases [6]. In Type 2, the retrocaval 
segment is at the same level as the renal pelvis. 

Medial deviation of the ureter in the lumbar region may 
be caused by retroperitoneal fibrosis, a retroperitoneal mass, 
previous surgery as well as by circumcaval ureter [3]. Retrocaval 
ureter may be asymptomatic or cause symptoms such as flank 
pain, urinary tract infection, hematuria, or calculus formation 
[7,8]. The hydronephrosis may be due to kinking of the ureter, 
a ureteric segment that is a dynamic or compression against the 
psoas muscle [9]. Circumcaval ureter is usually observed on right 
side, but bilateral circumcaval ureters have also been reported 
[10]. The various anomalies associated with retrocaval ureter 
are Horseshoe kidney, double IVC and left retrocaval ureter with 
Goldenhar syndrome [11,12].
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Abdominal ultrasound (US) demonstrates hydronephrosis & 
proximal third hydroureter. The findings on IVU while suggestive 
of circumcaval ureter are not diagnostic. IVU usually does not 
demonstrate the middle and distal ureter requiring a RGP to 
demonstrate the ureter and hence confirm the diagnosis. A 
RGP done in conjunction with an inferior vena cavogram has 
been advocated in the past for making the diagnosis. MDCT is 
preferred over IVU by physicians because of its high sensitivity 
(96%), specificity (99%), and accuracy (96%) for the detection 
of ureteric calculus [13]. MDCT scan may define the ureter and 
inferior vena cava anomalies obviating the need for a RGP and is 
considered an investigation of choice [14]. 

Magnetic Resonance Imaging (MRI) can nicely demonstrate 
the course of a Pre-ureteral vena cava and may be a more 
detailed and less invasive imaging modality, without exposure to 
radiation, when compared with CT and RGP [2]. However, it may 
not be practical in our setting due to its high cost and limited 
availability in some health centers. In our case, the main focus 
was to detect possible ureteric calculus that was thought to 
cause the obstruction; therefore, when US and CT did not show 
any calculus, invasive procedures, such as cystoscopy and RGP, 
was performed. In the present case, the MDCT delineation of the 
ureter and its course in relation to the IVC and location of IVC 
lateral to the right pedicle of the L3 vertebra were diagnostic 
of Type 1 Circumcaval ureter (Figure 1&2). Whereas only 6% 
of normal individuals have an IVC lateral to the right pedicle of 
L3 vertebra, all the reported cases of Circumcaval ureter in the 
literature have an IVC lateral to the pedicle.

 Conservative treatment and periodical examination should 
be given to those patients without hydronephrosis, infection, 
and stone formation. Surgical management is reserved for the 
type 1 cases that are usually symptomatic. Transperitoneal and 
retroperitoneal laparoscopic repair of the retrocaval ureter has 
been described offering advantages of a shorter hospital stay and 
early recovery [15,16]. 

Conclusion
Circumcaval ureter is a rare congenital anomaly with 

the ureter passing posterior to IVC, usually associated with 
hydronephrosis, results from anomalous development of the 
IVC and requires surgery in symptomatic cases. Patients present 
in their third to fourth decade of life with right flank pain & 
discomfort, urinary tract infections, haematuria, or fever. MDCT 
& MRI having the capability of simultaneously outlining the 
ureter and IVC is probably the diagnostic modalities of choice, 
avoiding the possible complications and expense of an invasive 

procedure. The open uretero-ureterostomy remained the gold 
standard surgical approach to treat the circumcaval ureter for 
many years however, minimally invasive laparoscopic procedures 
have almost replaced open surgery.
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