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A B S T R A C T   

Introduction and importance: Retrocaval ureter (RCU) is a rare congenital anomaly usually associated with upper 
urinary tract stasis, in which the ureter itself passes behind the inferior vena cava. RCU is often misdiagnosed and 
can lead to serious complications related to the upper urinary tract stasis. 
Case presentation: We report the case of a 57-year-old female who presented with 1-year history of intermittent 
right flank pain, of gradual onset. She was diagnosed with right RCU, with advanced functional deterioration of 
the kidney, managed by nephrectomy. The postoperative course was uneventful. 
Clinical discussion: RCU results in varying degrees of hydronephrosis and thus, in a non-specific clinical pre-
sentation. Most cases are asymptomatic, discovered only during imaging or surgery for unrelated conditions or at 
autopsy. A late diagnosis can lead to an obstructive nephropathy which can be very harmful to the kidney. 
Conclusion: RCU is a very rare entity. The diagnosis can sometimes be late in under-medicalized settings, and 
must be taken into consideration in front of any hydronephrosis associated or not with intermittent flank pain. 
RCU-related complications can be very serious. Fish hook sign may be absent in case of nonfunctional kidney and 
must not exclude the diagnosis. Emphasis should be placed on prenatal diagnosis and routine abdominal ul-
trasound for early detection.   

1. Introduction 

Retrocaval ureter (RCU), also known as postcaval ureter, circum-
caval ureter, deilected ureter or preureteric vena cava inferior, is a rare 
congenital anomaly usually associated with upper urinary tract stasis 
and an “S” or “fishhook” deformity of the ureter, in which the ureter 
itself passes behind the inferior vena cava [1,2]. RCU is an obstructive 
uropathy whose symptomatology is sometimes nonspecific and whose 
evolution can be sometimes redoubtful. Several terms used appear to be 
somewhat misleading, as this configuration is more considered as 
developmental anomaly of the inferior vena cava (IVC) [3,4]. IVC 
anomalies are rare, occurring in up to 8.7% of the population, as left 
renal vein anomalies are considered [3]. RCU usually presents in the 
third to the fourth decade of life [5]. However, cases have been reported 
in the first decade and after the fourth decade [6–9]. The incidence is 
0.06-0.17% worldwide [8,10,11]. Most cases are diagnosed post- 
mortem, during autopsies. Thus, the post mortem incidence varies 

between 1 in 1500 cases and 2 in 1000 cases [2,6,12–15]. There is a 
male preponderance with overall reported male to female ratio ranging 
from 2.8:1 to 4:1 [6,7,12–18]. 

Most of the cases occur on right side except in situs inversus/dupli-
cation of IVC or persistent left subcardinal vein [6,8,19–21]. However, 
Gladstone reported the condition bilaterally in 1905 [22]. Since RCU 
can be associated with multiple congenital anomalies, one should also 
look for them. A total of 20% of cases of RCU present with concomitant 
anomalies, mainly from cardiovascular system and genitourinary tract 
[6,23]. Associated anomalies are numerous, including right double 
inferior cava, ipsilateral ureterocele, glandular hypospadias, supernu-
merary lumbar vertebrae, syndactylia, partial situs inversus, solitary 
kidney, contralateral renal hypoplasia or ectopia, horseshoe kidney, 
aberrant renal artery, cardiac defects, Turner's syndrome, Goldenhar 
syndrome, retroperitoneal fibrosis and polycystic disease of the kidneys 
[6,7,24,23–33]. Vesicoureteric reflux may also be associated [6]. His-
torically, the first recorded case of RCU was seen on autopsy and was 
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described by Hochstetter in 1893 [7,34]. In 1935, Kimbrough reported 
the first case examined by urography and performed the first successful 
surgical correction [2,35,36]. In 1940 Harrill was the first to diagnose 
the condition preoperatively [36,38]. The youngest and the oldest cases 
of RCU, a still-born acardiac infant and a male of 84 years, were reported 
by Gladstone [2]. Both were autopsy cases. 

A little over 200 cases have been reported worldwide since Hoch-
stetter's first report in 1893 [8,34,37]. There are very few reported cases 
from Sub Saharan Africa countries, including Nigeria, Ghana, Tchad, 
Cameroon, Mali, Ivory Coast, Togo and Senegal [8,15,38–41]. But, to 
the best of our knowledge, no cases have been reported with a very 
severe complication in Sub Saharan Africa medical literature. We report 
a case of very late diagnosed RCU, with kidney functional deterioration, 
in Cameroon. The work has been reported in line with the SCARE 
criteria [42]. 

2. Case presentation 

A 57-year-old female patient, housewife, presented at the outpatient 
department of our institute on the 25th September 2020, with 1-year 
history of intermittent right flank pain. Her pain was of gradual onset, 
spasmodic, without specific radiation, of increasing intensity, relieved 
by antispasmodics and non-steroidal anti-inflammatory drugs. Her pain 
was evaluated at 5/10 when she consulted. She had no history of chronic 
illnesses such as diabetes mellitus or tuberculosis. Her general condition 
was good, with no fever. Her vital signs were normal. She had a normal 
body mass index. Her abdomen was soft and the right renal angle 
showed mild tenderness. The remaining physical examination findings 
were unremarkable. Our working diagnosis was right calculous renal 
colic. Our differential diagnoses were pyelonephritis, retroperitoneal 
fibrosis, retroperitoneal abscess, retroperitoneal hematoma, musculo-
skeletal disorders or various etiologies of ureteropelvic junction 
obstruction among which RCU. 

All laboratory findings including renal function tests and urinalysis 
were within normal ranges. Urine culture was sterile. Abdomen ultra-
sound revealed right-sided hydronephrosis, right proximal ureteral 
(29.6 mm) and pyelocalic dilatation with paper-thin renal parenchyma, 
classified as Rad-V or SFU-IV according to the Radiology hydronephrosis 
grading system (Rad) and to the Society for Fetal Urology grading sys-
tem (SFU) respectively [43]. The cause of the hydronephrosis was not 
found. Computed tomography urography revealed an enlarged right 
kidney with very marked hydronephrosis and significant architectural 
changes (Fig. 1). The right kidney exhibited no contrast visualization in 
the collecting duct system. Renal scan using Tc-99m diethylene- 

triamine-pentaacetate (DTPA) according to GATES's method was per-
formed and revealed decreased perfusion in the right kidney (split renal 
function of 18%) with obstruction to urine outflow (Fig. 2). The split 
renal function was 82% on the left. The mean glomerular filtration rate 
was 99 mL/min. No associated congenital malformations were found. 

The patient was admitted in the surgical department of our institute. 
Then, the patient and her relatives were counselled for surgery and a full 
informed consent was obtained. Pre-operative work up was within 
normal ranges. We carried out a surgical procedure under general 
anesthesia, two days after admission. The patient was installed in the 
lateral position. We proceeded with an open approach by right subcostal 
incision. On exploration, there was a globular renal enlargement, with 
important macroscopic architectural remodeling (Fig. 4). The right renal 
pelvis was dilated, with lumbar ureter retrocrossing the inferior vena 
cava (Fig. 3), reappearing on its left edge (giving a “water under the 
bridge” aspect) and continuing its normal course. The ureter was dilated 
upstream of its retrocaval course. The retrocaval part of the ureter was 
atretic and the lumen returned to a normal calibre beyond its retrocaval 
course. A diagnosis of Type 1 RCU with hydronephrosis of the right 
kidney was made intraoperatively. We proceeded with simple right 
nephrectomy. The postoperative course was uneventful. The patient was 
discharged on postoperative day 5. The patient and her relatives were 
counselled about nephrotoxic substances, medications and various other 
products. The possibility of a future kidney transplant was also discussed 
with them. Histopathological examination of specimen revealed very 
advanced obstructive nephropathy with advanced disruption of the 
renal architecture, significant kidney damage, end-stage nephrons, 
epithelial necrosis, tubular atrophy, inflammation and fibrosis. There 
was intense inflammatory infiltrate and no malignancy. The patient is 
still followed up. Actually, fourteen months after surgery, she is healthy, 
with no complaints and normal renal function tests. 

3. Discussion 

RCU is very rare. Its underhanded evolution is one of the main rea-
sons why its diagnosis is often very late and sometimes post mortem. 

Fig. 1. Computed tomography urography showing an enlarged right kidney 
with very marked hydronephrosis and thinning of the renal parenchyma. 

Fig. 2. Renal scan after injection of 5 mCi of Tc-99m diethylene-triamine- 
pentaacetate (DTPA) with injection of furosemide at the twentieth minute 
revealing a fairly good left renal function and weak right renal function with no 
transit and incomplete emptying despite the diuretic. 
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Although congenital, RCU usually becomes symptomatic in the third or 
fourth decade of life due to hydronephrosis from compression of the 
ureteral segment by the IVC against the psoas muscle, ureteral kinking 
or from an adynamic retrocaval ureteral segment [8,44,45]. RCU results 
in varying degrees of hydronephrosis and thus, in non-specific clinical 
presentation [17]. In fact, symptoms depend on the degree of ureteral 
obstruction or the presence of complications. Symptoms include flank or 
abdominal pain and haematuria. Urinary infection, stone formation, and 
renal dysfunction may complicate the ureteral obstruction [8,46]. In 
extreme cases, when the diagnosis is very late, the obstruction can lead 
to a nonfunctional kidney. Some patients may present with symptoms 
earlier than the third or fourth decade of life. 

Most cases are asymptomatic, discovered only during imaging or 
surgery for unrelated conditions or at autopsy [8,46]. Imaging holds the 
key to the diagnosis. Two types of RCU have been described based on the 
classic imaging findings. Bateson adopted in 1969, a classification of 
surgical interest considering that the obstruction mechanism is different 
for the two types of RCU: Type 1 in which the obstructive syndrome is 
due to an intrinsic anomaly in the development of the retrocaval 
segment of the ureter requiring surgical resection; Type 2 in which the 
obstruction is due to extrinsic compression of a normal ureter in its 
retrocaval portion, and for which the plasty is possible without resection 
[47,48]. Intravenous urogram (IVU) classically depicts a fishhook- 
shaped or S-shaped deformity of the ureter in type 1 or the low loop 

variety of RCU [3,49]. In type 2, also known as the high loop variety, the 
retrocaval segment is at the same level as the renal pelvis; the sickle- 
shaped appearance of the involved ureter can be identified on IVU 
[3,49]. Type 1 is the more prevalent variety (90%) and generally causes 
marked hydronephrosis [15,48]. Type 2 is generally associated with 
mild hydronephrosis. RCU is one of the various etiologies of ureter-
opelvic junction obstruction (UPJO) [50]. Type 1 RCU realises an 
intrinsic UPJO and type 2, an extrinsic one. 

The diagnosis of RCU can sometimes be late in low-income countries 
[8,9]. In fact, in low-income countries, patients use to consult very late 
because they cannot usually afford for hospital bills, since most of those 
countries lack adequate health coverage system. Ureteral obstruction 
usually leads to functional deterioration of the kidney in adulthood [15]. 
Imaging holds the key to the diagnosis and ultrasound is generally the 
imaging modality that first shows the dilated collecting system. Ante-
grade or retrograde pyelography can confirm the diagnosis preopera-
tively. 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 as seen in Type I [38]. Spiral computerised tomog-
raphy (CT), which can delineate both the ureter and IVC, is considered 
the investigation of choice compared to IVU. Magnetic Resonance Im-
aging (MRI) can delineate the course of the entire ureter and may be 
better than CT because it is not associated with radiation exposure, 
unlike IVU or CT [38]. Renal scan using Tc-99m diethylene-triamine- 
pentaacetate (DTPA) or mercaptoacetyltriglycine can assess the level of 
obstruction and determine the best therapeutic modality [51]. RCU is 
classically characterised by a fishhook-shaped or S-shaped deformity of 
the ureter on IVU in type 1, also known as fish hook sign [3,49]. How-
ever, this sign may be absent in non-functioning kidneys, exhibiting no 
contrast visualization in the collecting duct system. The absence of fish 
hook sign should not exclude the diagnosis of RCU. All these imaging 
investigations are relatively very expensive in poor countries where the 
minimum wage ranges between 50 and 200 US Dollars. Poverty is a real 
barrier to early diagnosis and appropriate management of diseases, 
especially in settings where there is no adequate health coverage system. 

Treatment options include observation for those who are asymp-
tomatic, reconstructive surgery for those with hydronephrosis or ne-
phrectomy if there is cortical atrophy [52]. In cases of complete 
obstruction of the urinary tract, a timely intervention to release the 
obstruction is critical for preserving kidney function. RCU is treated 
surgically either by laparoscopic, robotic or open surgery [17,53,54]. 
Based on European Association of Urology (EAU) and European Society 
for Pediatric Urology (ESPU) 2019 Guidelines on pediatric urology, 
surgical indications for Ureteropelvic Junction Type Hydronephrosis 
(UPJHN) are impaired renal function (<40%), significant renal func-
tional decrease (>10%) in control scans, poor drainage after furosemide 
injection, increased anteroposterior (AP) diameter, and SFU-III/IV [55]. 
All of these indications are problematic. The surgical management 
include division of the dilated renal pelvis with transposition (the ureter 
is transposed anterior to the IVC) and reanastomosis, ureteroureteral 
reanastomosis over a double-J stent with or without resection of the 
stenotic retrocaval segment and ligation or transection of the IVC with or 
without reanastomosis [16]. Hence, there are many options, including 
pyeloplasty, ureteropyeloplasty and ureteroureterostomy. Distal stric-
tures may be approached with ureteroneocystotomy [56]. Trans-
peritoneal or retroperitoneal laparoscopic or robotic ureterolysis and 
reconstruction of the RCU are widely practiced worlwide, but remain 
very difficult to access for low-income countries [16,56–58]. Occa-
sionally nephrectomy may be required in the presence of cortical atro-
phy or a nonfunctional kidney [16,52,59]. A non-functioning kidney 
was defined as one having paper-thin parenchyma on urinary ultrasound 
or computed tomography, exhibiting no contrast visualization in the 
collecting duct system on intravenous urography and having a split renal 
function of <10% on nuclear renal function studies [60]. In our case, 

Fig. 3. Intraoperative picture showing dilated right pyelon (yellow arrow) with 
ureter (white arrows) retrocrossing the inferior vena cava (blue arrow) and 
becoming retrocaval. (For interpretation of the references to colour in this 
figure legend, the reader is referred to the web version of this article.) 

Fig. 4. Right nephrectomy specimen with marked macroscopic architectural 
remodeling and pyeloureteral dilatation upstream of the retrocaval ureter. 
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there was a cortical atrophy. The right kidney had a paper-thin paren-
chyma on urinary ultrasound as well as on computed tomography and 
exhibited no contrast visualization in the collecting duct system, despite 
a split renal function of 18% on renal scan using Tc-99m diethylene- 
triamine-pentaacetate. 

Histopathological examination of nephrectomy specimen remains 
crucial, since squamous metaplasia of the ureter has been reported in 
RCU [7]. Persistence of hydronephrosis can result in tubular atrophy, 
inflammation and fibrosis [61]. Disruption of the renal architecture 
usually correlates with the increased severity of fibrosis [62]. Elevated 
hydrostatic pressure associated with obstruction results in radial dila-
tation of the tubules and ducts, leading to increased epithelial apoptosis 
and tubular atrophy, and causes a reduction in the glomerular filtration 
rate. RCU is a clinical entity to be very wary of. Renal transplantation 
remains an indispensable therapeutic option. However, in our country, 
as in many poor countries, there is still no comprehensive national 
policy on kidney transplantation. The implementation of such a policy is 
fundamental and must be encouraged. 

RCU is an embryologic anomaly commonly known to urologists as 
retrocaval or circumcaval ureter. These terms are anatomically 
descriptive but misleading in regards to development. The anomaly is 
not the result of an abnormality in ureteral development but rather an 
anomaly in the development of the inferior vena cava. The term pre-
ureteral vena cava may thus emphasize that the circumcaval ureter re-
sults from altered vascular, rather than ureteral development [63]. 
Embryonic folding during the fourth week of development marks the 
beginning of the urinary tract with the formation of a longitudinal mass 
known as the urogenital ridge. The collecting duct, major and minor 
calyces, renal pelvis, and ureters arise from the ureteric bud which 
originates from the mesonephric duct during the fifth week [64]. The 
ureters develop from the mesonephros, which travels with the kidney 
through the lumbar venous ring [7]. Six venous channels in the 
lumbosacral region are noted in the embryo. The IVC develops from the 
sixth to the eighth gestational weeks, originating from three paired 
embryonic veins, namely the subcardinal, supracardinal and post-
cardinal veins [3]. In man, atrophy of the posterior cardinal vein, which 
is one of the six veins, should occur in early fetal development. The 
anomaly occurs between the fourth and eight weeks of intrauterine 
development and is due to failure of the lumbar segment of right sub-
cardinal vein to get atrophied [6,24]. If the posterior cardinal vein 
persists, RCU results [7]. RCU is thus an anomaly of embryologic 
development of the IVC in which the ventral infrarenal subcardinal vein 
persists, forcing the more dorsally placed ureter to pass behind it [7,65]. 
This anomaly is also called postcaval ureter, circumcaval ureter, dei-
lected ureter or preureteric vena cava inferior, the last mentioned name 
being aetiologically the most correct one [2]. 

4. Conclusion 

RCU is a very rare entity. The diagnosis can sometimes be late in 
under-medicalized settings, and must be taken into consideration in 
front of any hydronephrosis associated or not with intermittent flank 
pain. RCU-related complications can be very serious. Fish hook sign may 
be absent in case of nonfunctional kidney and must not exclude the 
diagnosis. Emphasis should be placed on prenatal diagnosis and routine 
abdominal ultrasound for early detection. 
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