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Introduction

Retrocaval Ureter (RCU) is a rare congenital anomaly that of-
ten presents with obstructive changes in the upper urinary tract 
which may or may not be symptomatic. It arises as a result of 
an aberration in embryologic development of the Inferior Vena 
Cava (IVC) [1]. The anomaly is commonly seen on the right side 
but can be left-sided in some cases of situs inversus or IVC dupli-
cation [2,3]. Its incidence is approximately 1 /1,100, with a male 
to female ratio of 2.8 to 1 [1]. Although the anomaly is congeni-
tal, patients usually become symptomatic in their 3rd or 4th de-
cade of life [4]. The pathology commonly occurs in isolation [5], 

but may exist in association with other anomalies in up to 21% of 
cases [6]. Possible associated anomalies include retroperitoneal 
fibrosis [7], solitary kidney with or without renovascular hyper-
tension [8,9] horseshoe kidney [10], congenital absence of vas 
deferens [11] and Goldenhar (Branchial arch) syndrome [12].

Few studies have reported RCU co-existing with upper tract 
Transitional Cell Carcinoma (TCC) [13,14] but to the best of 
knowledge, there is no literature report so far of its co-existence 
with Renal Cell Carcinoma (RCC). Hence, we report a case of a 
65 year old man with right sided RCC coexisting with RCU. This 
may well be the first reported case of RCU coexisting with RCC.
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Case summary: Hence, we report a case of a 65 year old man 
with right sided RCC coexisting with RCU. The anomaly was discov-
ered intra-operatively and the patient was offered open right radical 
nephrectomy with a good post-operative recovery and uneventful 
follow-up. 
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with renal cell carcinoma. Proper pre-operative evaluation will help 
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Case summary 

A 65 year old man, who presented to our facility with a 2 
year history of intermittent total hematuria associated with 
right flank pain but no mass. There were no history of anorexia, 
weight loss and lower urinary tract symptoms. Patient was a 
known hypertensive and diabetic with past history of seizures. 
He did not smoke or use tobacco in any form.

General and abdominal examinations were unremarkable. 
He had no ballotable kidneys, palpable liver or spleen. Digital 
rectal examination revealed moderately enlarged prostate that 
was smooth surfaced with intact median sulcus. 

Review of available laboratory and radiological investigation 
results showed hemoglobin of 12.8 g/dl and total PSA of 10.46 
ng/ml. Abdominopelvic USS showed right renal mass (5.25 X 
6.70 cm) most likely a renal cell carcinoma and prostate volume 
of 75.9 ml. The IVU showed right renal mass with hydronephro-
sis and proximal hydroureter while the CT urography showed 
pelvi-ureteric mass in the right kidney, likely urothelial tumor, 
medial displacement of IVC and normal left kidney (Figure 1). 
Cranial CT scan showed mild cerebral atrophy with no mass le-
sion and features of rhinosinusitis.

Figure 1: Axial Abdomino-pelvic CT Urography.

A diagnosis of right RCC with right hydroureteronephrosis, 
on the background of hypertension, diabetes mellitus and sei-
zure disorder was made. Following appropriate work up, the 
patient was offered open right radical nephrectomy. At surgery, 
the patient was found to have a RCC in addition to right RCU 
with proximal hydrouretero-nephrosis was discovered intra-
operatively during the interventional surgical procedure (Figure 
2). Post-operative histopathologic examination of the specimen 
revealed right renal cell carcinoma, papillary variant (Figure 3). 
The patient had uneventful post-operative recovery. At the time 
of writing, the patient has had 5 months follow up without in-
cident.

Discussion

Retrocaval ureter was first reported by Hochstetter in 1893 
[15]. It arises as a result of an aberration in embryologic de-
velopment of the Inferior Vena Cava (IVC) between the 6th and 
the 8th week of gestation [1]. The IVC is formed following the 
anastomosis and involution of 3 pairs of primordial veins: The 
Posterior Cardinal Veins (PCVs), The Sub-Cardinal Veins (SCVs) 
and The Sacro-Cardinal Veins (SaCVs). The right SCV develops 
into the renal segment of the IVC while the left SCV remains 
as the left renal vein and left gonadal vein. The SaCVs develop 
into the common iliac veins while the right PCV forms the right 
gonadal vein. The right SCV is medial to the developing ureter, 
resulting in the normal anatomic relation between the IVC and 
the ureter by the time of birth. A retrocaval ureter results from 
the persistence of the right PCV as the renal segment of the IVC 
[1]. This vein is lateral to the ureter, with a ureteral course that 
crosses posterior and medial to the IVC, emerging between the 
IVC and the aorta and deviating laterally and caudally on its way 
to the pelvis.[1]

Bateson and Atkinson [16] in 1969, classified RCU into two 
types based on the radiological appearance and site of ureteral 
narrowing. The type I (low loop), seen in about 90% of cases, is 
characterized by the ureter crossing behind the IVC at the level 
of the 3rd lumbar vertebra. On retrograde pyelogram, it shows 
a fish hook (S shaped) or reversed “J” deformity at the point of 
obstruction. Marked hydronephrosis is seen in 50% of cases. In 
the less common type II (high loop), the renal pelvis and up-

Figure 2: Intra-operative Findings. 

Figure 3: Gross appearance of the specimen.
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per ureter lie horizontally with the retrocaval segment of the 
ureter at the same level as the renal pelvis (segment becomes 
retrocaval at renal pelvis). There is less medial deviation of the 
ureteral segment. The IVC is encircled in a smooth curve (sickle 
shaped curve) as seen in retrograde pyelogram with mild hy-
dronephrosis. Type II is less common and accounts for 10% of 
all cases [16].

Our patient had type I variety with moderate hydronephro-
sis. Mode of presentation is variable, ranging from asymptom-
atic cases with incidental discovery on imaging to presentation 
with a variety of symptoms. Our patient presented with haema-
turia and right flank pain which is similar to the case reported by 
Andre Cardoso et al. [14] and Mayuri A et al. [17].

Diagnosis of RCU can be made on ultrasonography, intrave-
nous urography, retrograde and antegrade uretero-pyelography 
with confirmation by computed tomographic urography and 
magnetic resonance urography. Each of these imaging modali-
ties has its own merits and demerits. Diagnosis is often sug-
gested by the typical radiological features mentioned above. 
However in this patient, the classical reversed “J” sign was not 
clearly evident on various pre-op radiological investigations. 
Hence, the diagnosis of right renal tumor was made missing the 
coexisting RCU, which was detected intra-operatively. This is 
similar to the experience by Obi AO et al. [18] that previously re-
ported 2 cases of RCU with the anomaly discovered intra-oper-
atively in both patients, despite some radiologic investigations 
done to aid the pre-operative diagnosis. Poor imaging quality 
and oversight error in imaging interpretation might have con-
tributed to failure to detect RCU pre-operatively. This diagnostic 
dilemma may further be compounded if this anomaly coexists 
with other disease conditions like RCC as is seen in our index 
patient. The RCU is a rare condition and often asymptomatic, 
hence a high index of suspicion is required to diagnose the con-
dition pre-operatively.

Various concomitant anomalies have been associated with 
RCU [6]. Our patient had RCU coexisting with RCC. There is no 
literature publication of such an association in the past to the 
best of our knowledge. It is not clear whether there is any caus-
al relationship between the two pathologies or whether this is 
a coincidental finding.  However, few cases of RCU have been 
reported to co-exist with upper tract Transitional Cell Carcino-
ma (TCC) [15,16]. Causes are unknown but upper urinary tract 
obstruction, urinary stasis and increased risk of recurrent UTI 
with stone formation and prolonged contact time of urinary car-
cinogens with upper tract urothelium as seen in RCU have been 
postulated as the possible predisposing factors [15,16]. Wheth-
er this is also applicable in cases of RCU coexisting with RCC 
is not clear considering the fact that concomitant upper tract 
malignancies including RCC are rare in patients with RCU. Con-
sidering rarity of RCC coexisting with RCU, one may be tempted 
to say that this is coincidental finding in our patient. Our pa-
tient also has other co-morbidities like hypertension, diabetes 
mellitus and seizures. Cranial CT scan in our patient ruled out 
the possibility of brain metastasis with space occupying lesions 
from the RCC as the cause of the seizures. The patient had good 
symptom control with antiepileptics. Tanaka et al [8] reported 
renovascular hypertension in a patient with a solitary kidney. 
The hypertension in our patient is a coincidental finding as it 
persisted even after surgical intervention.

Asymptomatic patients with RCU can be managed expec-
tantly and followed up conservatively. However, symptomatic 
cases with complications like significant obstruction, infection, 

urolithiasis, renal impairment or increasing hydronephrosis 
should be treated. Surgical treatment options include uretero-
pyelostomy and uretero-ureterostomy with or without excision 
of retrocaval segment. This can be achieved through open or 
laparoscopic approaches. Simple nephrectomy may be required 
in patients with nonfunctioning kidney. However, our patient 
was offered right radical nephrectomy which is the standard of 
care for RCC. Histological diagnosis of papillary RCC was made. 
The patient had a good post-operative outcome and uneventful 
follow-up.

Conclusion

Retrocaval ureter is a rare congenital anomaly that may oc-
cur in isolation or with other associated conditions. To the best 
of our knowledge, we report the first case of retrocaval ureter 
coexisting with renal cell carcinoma. Such associated anoma-
lies may alter the treatment approach from simple to radical 
operative procedure. Proper pre-operative evaluation will help 
to identify these associated anomalies so as to adopt a holis-
tic approach to patient care in order to ensure good treatment 
outcome. It is a rare congenital anomaly that requires a high 
index of clinical suspicion to enhance pre-operative diagnosis.
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