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Left renal vein transposition

Transposicion de la vena renal izquierda
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ABSTRACT

Nutcracker syndrome caused by aorto-mesenteric compression of the
left renal vein can be treated with surgical transposition. A review of this
treatment was carried out at the Instituto de Previsién Social. Two wom-
en aged fifteen and twenty-six, who had low back pain and hematuria,
were identified. They were discharged on the fourth and fifth postoper-
ative day. The patients showed no symptoms after five and nine months
of follow-up.
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RESUMEN
El Sindrome de Nutcracker producido por compresion aorto-mesente-
rica de la vena renal izquierda puede tratarse con transposicién quirur-
gica. Se realizo revision de dicho tratamiento realizado en el Instituto
de Prevision Social. Se identificaron dos mujeres de 15 y 26 afos, que
presentaron dolor lumbar y hematuria. Egresaron al cuarto y quinto dia
de postoperatorio. Las pacientes no presentaron sintomas a los cinco y
nueve meses de seguimiento.

Palabras claves: Sindrome de Nutcracker. Transposiciéon de vena
renal izquierda.

INTRODUCTION

The compression of the left renal vein by the aorto-mesenteric
angle (aorta and superior mesenteric artery) was first described
by Grant in 1937, who drew an analogy with a nutcracker.!” The
first clinical report of a patient with left renal vein compression
syndrome, also known as nutcracker syndrome (NS), was made
in 1950. The syndrome was described in a thin-built patient with
little retroperitoneal fat, resulting in left renal ptosis with subse-
quent compression of the left renal vein.®

The pathophysiology of NS involves venous hypertension
proximal to the site of compression of the left renal vein, lead-
ing to the development of varices in the renal pelvis that cause
hematuria and left lumbar pain. Hematuria occurs due to the
rupture of veins into the urinary collecting system. Other symp-
toms secondary to venous hypertension include varicocele in
males, pelvic congestion syndrome in females, and orthostatic
proteinuria.®

Numerous therapeutic procedures exist for treating these pa-
tients. Open surgical procedures include nephropexy, gonadal
venous bypass, renal decapsulation, mesoaortic transposition,
renal autotransplantation, and left renal vein transposition. En-
dovascular procedures used for treatment include transluminal
angioplasty and stent placement in the left renal vein.*

The purpose of this study is to report the outcomes of pa-
tients with severe NS symptoms refractory to medical treatment
who were treated in a Vascular Surgery Department.

CLINICAL CASE PRESENTATION

Data were collected from patients diagnosed with NS and treat-
ed in the Vascular Surgery Department of the Central Hospital
of the Instituto de Previsiéon Social (HC-IPS) during the peri-
od from January 1st to December 31st, 2022. The HC-IPS elec-
tronic system (SIH) was used to collect data, including sex, age,
laboratory tests, imaging studies (ultrasound, angioCT), urolog-
ical studies (cystoscopy and ureteroscopy), surgical procedure
performed (operative time, intraoperative bleeding, surgical
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technique, renal vein clamping time, length of hospital stay, and
complications). Follow-up was conducted through reviewing
patient records in the electronic system and telephone calls.

Patients underwent clinical evaluation, complemented with
abdominal ultrasound in cases of abdominal pain, followed by
abdominal angiotomography using a 64-slice multidetector CT
scanner and Maximum Intensity Projection (MIP) reconstruc-
tion with arterial and venous phases for better identification
of renal veins. Hematuria was assessed using cystoscopy and
ureteroscopy.

The surgical procedure used was left renal vein transposition
(Figure 1). General anesthesia was administered for the proce-
dure. A midline laparotomy incision was made, and access to
the inferior vena cava (IVC) and left renal vein was obtained
transperitoneally by incising the retroperitoneum to the left of
the root of the mesentery. Systemic heparinization with unfrac-
tionated heparin at a dose of 100 IU per kilogram of the patient’s
weight was administered before renal vein clamping. Clamping
of the left renal vein and partial clamping of the IVC were per-
formed. The IVC was sutured with 6/0 polypropylene. To mobi-
lize the left renal vein, the left suprarenal vein was ligated, and

the left gonadal vein was ligated only if necessary. The anasto-
mosis of the left renal vein was performed 3 cm below its ostium.

Two patients with left renal vein compression syndrome or
NS were identified between January 1st and December 31st,
2022.

Case 1 involved a 15-year-old female patient with a prior
clinical history of severe abdominal pain. The patient was re-
ferred to HC-IPS with a probable diagnosis of left kidney stones,
where abdominal ultrasound was performed after clinical eval-
uation. The ultrasound ruled out kidney stones as the cause of
the pain and showed Doppler signs of possible compression of
the left renal vein. Abdominal angiotomography (Figure 2) was
performed, confirming compression of the left renal vein by the
aorto-mesenteric angle during the venous phase. Left renal vein
transposition (LRVT) was performed without complications
(Figure 3). Surgical time: 130 minutes, left renal vein clamping
time: 25 minutes. The patient was discharged on the fifth post-
operative day without abdominal pain. Abdominal Doppler was
performed on the ninth postoperative day, confirming a patent
left renal vein with normal flow (Figure 4). The patient remained
symptom-free at 9 months of follow-up.

Figure 1. Aorto-mesenteric compres-
sion. Panel A: Compression of the left
renal vein by the superior mesenteric
artery. Panel B: Surgical schema of left
renal vein transposition.

LRA: Left renal artery, LRV: Left renal
vein, SMA: Superior mesenteric artery.
Reprint with permission from J Vasc Surg
2009;49: 386-94.

Figure 2. Enhanced CT, venous phase. Compression of the left
renal vein.

Figure 3. Anastomosis of the left renal vein.
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Figure 4. Abdominal Doppler. Patent left renal vein. LRV: Left renal vein, SMA: Supe-

rior mesenteric artery, Ao: Aorta.

Figure 5. Left renal vein compression and staghorn calculus in
the left kidney.

Case 2 involved a 26-year-old female patient who presented
to HC-IPS with severe hematuria without hemodynamic impact,
but requiring transfusion of 4 units of packed red blood cells.
Studies were conducted to determine the cause of the hematu-
ria. Cystoscopy revealed abundant clots without identifying the
cause. Ureteroscopy did not reveal the source of bleeding. Ultra-
sound revealed a staghorn calculus in the left kidney. Given the
suspicion of NS, abdominal angiotomography was performed,
confirming left renal vein compression by the aorto-mesenteric
angle (Figure 5). The patient underwent LRVT, with a surgical
time of 140 minutes and a left renal vein clamping time of 28
minutes (Figure 6). No postoperative hematuria was observed.
The patient was discharged on the fourth postoperative day
without complications. Follow-up revealed no recurrence of he-
maturia, and renal function was preserved at 6 months.

DISCUSSION

The diagnosis of NS is challenging due to the lack of absolute
criteria. Patient evaluation should be comprehensive and multi-
disciplinary. The most common reasons for consultation are left
lumbar pain, hematuria, and varicocele. NS typically presents in
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Figure 6. Left renal vein anastomosis.

patients with a thin constitution and low body mass index (less
than 25). Diagnosis is based on clinical findings, confirmed by
ultrasound showing left renal vein compression, and further sup-
ported by abdominal angiotomography with arterial and venous
phases and Maximum Intensity Projection reconstruction.®'?

Medical treatment is applied in cases with mild to moder-
ate symptoms. Surgical treatment is indicated for severe cases
unresponsive to medical therapy. According to the Argentine
Intersociety Consensus on Pelvic Syndrome, medical treatment
is recommended for at least twenty-four months in individuals
under 18 years old and six months in those over 18 years, focus-
ing on increasing body mass index.(*'¥

Endovascular treatment options include angioplasty and
stent placement in the left renal vein, with reported technical
success rates of up to 95%.131

Among the surgical options, left renal vein transposition
(LRVT) is considered the best choice as it ensures renal function
with a direct anastomosis to the inferior vena cava, ensuring a
high patency rate. Reviewed literature indicates the best results
in cases of hematuria and abdominal pain, with higher recur-
rence rates observed in cases of varicocele. Renal autotransplan-
tation is a more complex surgery compared to LRVT.
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