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Simultaneous Management of Retrocaval Ureter with
Ipsilateral Renal Stone Disease: Single Center Experience
Chandrakant Munjewar1, Priyanka Rai2, Amarjot Singh3, Sanjeet Singh4, Sanjay Bhatt5, Alok Srivastava6

A b s t r ac t
Aim: To report our experience in managing retrocaval ureter and ipsilateral renal stone disease.
Materials and methods: Till now we have managed five such cases. Physical examination and laboratory investigations were unremarkable in
all patients. Ultrasonography revealed right moderate hydronephrosis and a single upper calyceal stone in two, inferior calyceal calculus in two,
and a pelvic calculus in one patient. A CT urography and Tc-99m diethylene-triamine-penta-acetic acid (DTPA) scan were done in all patients.
In all patients, the renal scan was suggestive of reduced function with a right obstructed drainage pattern.
Results: All patients were managed successfully by a combined laparoscopic and endourological approach. No intraoperative or major
postoperative complications were noted. On follow-up renal scan done at 1 year, all patients had unobstructed drainage and improved or
stable split function.
Conclusion: Combined laparoscopic and endourologic approach is the adequate modality of treatment of patients with obstructed retrocaval
ureter with ipsilateral renal calculi.
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Introduction

1

Retrocaval ureter is a rare congenital anomaly of the upper urinary
tract. It is more common in males with 2.8-fold male predominance
with a reported incidence of approximately 1 in 1,100.1,2 It was
first observed and reported by Hochstetter in 1893. 3 It usually
presents with symptoms in the third and fourth decades of life,
due to obstruction leading to hydronephrosis. Hydronephrosis
may be a result of pressure on the ureter at the kinked site, an
adynamic segment, or compression on the retrocaval part against
the psoas muscle.4 The course of the retrocaval ureter is variable
and is classified on intravenous urography as type I having
S-shaped, fish hook or J-shaped or type II having sickle-shaped
retrocaval course, a lesser common form and associated with a
mild degree of hyderonephrosis.4,5 The usual management in
symptomatic individuals is mobilization of the ureter all along
its course usually till the pelvic brim including the retrocaval part
and then performing a ureteroureterostomy.6 In patients with a
retrocaval ureter along with the presence of renal calculi, it is a
clinical dilemma whether to treat the renal calculus alone or to treat
the ureteral obstruction also. There is a paucity of the literature
describing simultaneous laparoscopic/endoscopic management
of renal calculi in the presence of a retrocaval ureter. Till now we
have managed five cases of the obstructed retrocaval ureter with
ipsilateral renal stone disease. We are discussing our cases of the
retrocaval ureter (type I) with obstructive drainage and renal calculi
which were successfully managed with the combined endoscopic
and laparoscopic approach.

M at e r ia l s

and

Methods

Between August 2012 and January 2020, five patients (three males
and two females) were operated on for type I retrocaval ureter
with obstructive drainage and renal calculi. The median age of
patients was 38 years (19–45 years). Pain in the right flank was the
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most common presenting feature. It was intermittent in nature and
relieved by analgesics. One male and one female had a history of
recurrent episodes of a UTI. There was no significant finding on
clinical examination of the abdomen. Blood investigations including
renal function test, general blood picture, and electrolytes were
within normal limits. Ultrasonography, CT urography, and diuretic
renal scan (Tc-99m diethylene-triamine-penta-acetic acid, DTPA)
were done for all patients (Table 1).

O p e r at i v e T e c h n i q u e
Informed consent was taken by all patients. Cystoscopy and right
retrograde pyelography were performed, which showed findings
suggestive of the right retrocaval ureter. A 6-F ureteric catheter was
negotiated in the right ureter and with some difficulty, it could be
negotiated till the right renal pelvis. In one of the patients who had
a 2.2 cm inferior calyceal stone, percutaneous nephrolithotomy
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Retrocaval Ureter
Table 1: Demographic profile and procedure
Patient
No.

Age/
sex

Obstructed drainage
(Yes/No)

Location of
stone and size

1

35/M

Yes

2

45/M

3

Symptoms

Procedure

Superior calyx
1.3 × 1.4 cm

Flank pain

Laparoscopic transperitoneal
pyeloureterostomy with rigid nephroscopy

Yes

Superior calyx
1.6 × 1.5 cm

Flank pain

Laparoscopic transperitoneal
pyeloureterostomy with rigid nephroscopy

19/F

Yes

Inferior calyx
1.2 × 1.1 cm

Flank pain,
dysuria, fever

Laparoscopic transperitoneal
pyeloureterostomy with flexible
nephroscopy + laser lithotripsy

4

26/F

Yes

Pelvis
1.9 × 1.8 cm

Flank pain

Laparoscopic transperitoneal
pyeloureterostomy with rigid nephroscopy

5

33/M

Yes

Inferior calyx
2.2 × 1.9 cm

Flank pain,
dysuria

PCNL followed by laparoscopic
transperitoneal pyeloureterostomy
(same sitting)

Fig. 1: Contrast enhances computed tomography image showing
retrocaval ureter with upper calyceal stone

Fig. 2: Intraoperative image suggestive of retrocaval ureter

(PCNL) was performed in a prone position. After the completion of
PCNL, he was then positioned in the right lateral position. The rest
of the patients were directly placed in a left lateral position with a
slight tilt to the left side and four ports were placed. The right colon
and duodenum were reflected, and the ureter was identified above
the pelvic brim and traced to the point where it was passing in front
of and behind the inferior vena cava (IVC). The IVC was mobilized
and lifted with atraumatic forceps and mobilization of the ureter was
done in the interaortocaval region, where it was passing posterior
to the IVC. The ureter above was mobilized till the pelvi-ureteric
junction (PUJ) level. Care was taken not to do any jerky movements.
Similarly, the pelvis was dissected away from the IVC and psoas
sheath. The ureter at the PUJ was transected and in two patients
who had a stone in the upper calyx, a rigid nephroscope (Olympus
24F) was introduced through the lower port and the insufflation
pressures were kept below 8 mm of Hg so that the distance between
the abdominal wall and the pelvis is reduced for easy manipulation
of the nephroscope. The stones were retrieved with a biprong
stone-grasping forceps (a different camera system was used for this
purpose). In one patient, flexible ureteroscopy was done through the
upper subcostal port. A 100 W power Ho:Yag laser system (Lumenis,
Inc.) was used along with a 272-micron laser fiber. The energy setting
was kept between 0.2 and 0.5 J and the frequency varied between

20 and 50 Hz, giving a total power of 4–30 W. Initially, the settings of
dusting (0.2–0.5 J/40–50 Hz) were used and later on switched to pop
dusting [(0.5–0.6 J), (20–40 Hz)] for the completion of the procedure.
Care was taken to keep the flow rate high as there was some loss of
gas adjacent to the ureteroscope. The stone was then fragmented
with the help of holmium laser and removed with the help of a
nitinol basket. Thorough suctioning of the fluid accumulated in the
abdominal cavity was done. Then, the retrocaval unhealthy portion
(approximately 2 cm in length) was excised; following which, the
ureter was spatulated for 2 cm. Ureteropelvic anastomosis was
performed with a 4-0 polyglactin suture in a continuous fashion
and a double-J stent 6F/26 cm was inserted after the completion of
the posterior layer (Figs 1 to 4). A 16-F continuous suction drain was
placed in the right renal area at the end of the laparoscopic surgery.
X-ray KUB done in the postoperative period showed no residual
fragment. The urethral catheter was removed on postoperative
day 2 and the drain was removed on postoperative day 3. The
nephrostomy tube which was placed after PCNL was removed on
day 1. Double-J stent removal was done after 4–5 weeks of surgery.
All patients were asymptomatic at 1 year of follow-up. Renal scan
(Tc-99 m DTPA) and ultrasonography done at 6 months and 1 year
showed mild right hydronephrosis with normal drainage and stable
or improved real function in all.
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Fig. 3: Stone being retreived through rigid nephroscope

Fig. 4: Pyeloureterostomy being performed

Discussion

Table 2: Results

Retrocaval ureter is a rare congenital anomaly and is also termed
circumcaval ureter.7,8 The proposed cause of this anomaly is that
there is the persistence of the subcardinal vein as the infrarenal IVC,
thus crossing anterior to the ureter in its midportion and resulting
in its circumcaval course.9 It most commonly occurs on the right
ureter, and if it occurs on the left ureter, then it is usually associated
with a duplicated IVC or situs inversus.10,11 Retrocaval ureter
may be identified incidentally on radiological imaging for some
other problems and can be asymptomatic.12 Contrast-enhanced
computed tomography scan of the abdomen is the investigation
of choice for the retrocaval ureter.13 In symptomatic patients
with documented renal functional obstruction, dismembered
pyeloplasty or ureteroureterostomy or pyeloureterostomy, with
or without the excision of the diseased segment, is the gold
standard treatment.14,15 Baba et al. reported the first case of
managing a circumcaval ureter laparoscopically by performing a
transperitoneal dismembered pyeloplasty.16 Surgical management
is reserved for type I cases that are usually symptomatic.17 Patients
who are asymptomatic and have minimal calyceal dilation do not
require surgical intervention although they should be followed up
carefully.17,18 Few reports are mentioned in the literature describing
the simultaneous association of retrocaval ureter and renal calculi
and their management. Simultaneous treatment of renal stone and
retrocaval ureter with laparoscopic technique has been reported
by Simforoosh et al.19 Mugiya et al. in their case report described
that simultaneous management of retrocaval ureter and upper
ureteric calculus was done during the same procedure.20 Similarly,
Singh et al. also managed a case of retrocaval ureter and renal stone
by simultaneously performing a dismembered pyeloplasty and
pyelolithotomy.21 Our experience of simultaneous management
of retrocaval ureter and stone is perhaps the largest to date.
We managed five such cases using both the laparoscopic and
endourology armamentarium with minimal complications (Tables 1
and 2). So, to conclude, a transperitoneal laparoscopic approach is
a good treatment option for managing both the retrocaval ureter
and the associated stone disease. One of the reasons is that the
transperitoneal approach gives one more freedom to maneuver
the endoscopic instruments and also the accumulated irrigation
fluid does not hinder the vision much. This could be a problem
with the retroperitoneal approach. In the presence of retrocaval

Number of patients
Age (years)
Operative time (minute)

5
33 (19–45)
115 (90–130)

Intraoperative blood loss (mL)

50 (45–80)

Hospitalization (days)

2.2 (2–4)

Complications (modified Clavien–
Dindo)

One patient: Grade III:
Port-site incisional hernia)

ureter and associated renal calculi, if the renal scan is suggestive
of obstructed drainage and management of only calculi is not
sufficient, simultaneous management of both the entities should
be considered in the same sitting.
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