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Abstract: This case report presents the clinical course of a 54-year-old male patient diagnosed with posterior Nutcracker
Syndrome (NCS). The patient experienced recurrent episodes of macroscopic hematuria and severe left flank
pain. He was diagnosed with retro-aortic left renal vein (RLRV), an unusual congenital abnormality, which can
result in the compression of the left renal vein between the aorta and the vertebra. Initial attempts at con-
servative management and endovascular interventions were unsuccessful. An open surgical intervention was
ultimately performed. The surgery involved ligation of the left renal vein. Postoperatively, the patient experi-
enced marked improvement in symptoms, with complete resolution of hematuria and pain. Furthermore, renal
function remained stable, and no kidney-related complications were reported. This case suggests that, in certain
situations where endovascular intervention and transposition of LRV or re-implantation of the left gonadal vein
are not feasible, ligation of the LRV may provide a safe and practical treatment option for patients with posterior
NCS. Future research is needed to validate these findings.
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1. Introduction

Retro-aortic left renal vein (RLRV) is a relatively uncommon

congenital anomaly. It is one of the most important anoma-

lies regarding inferior vena cava (IVC) and its branches occur-

ring in 1.8-2.4 of the population [1]. RLRV most commonly

drains into the IVC at the same level as the normal left re-

nal vein [2]. This anatomical abnormality is usually asymp-

tomatic and diagnosed in a routinely performed abdominal

imaging called the posterior Nutcracker phenomenon [3].

In some patients, mechanical compression of the RLRV be-

tween the aorta and the vertebra can cause increased pres-

sure in the left renal vein and thus the left renal venous sys-

tem, which causes varicosities in the renal pelvis. These

varicosities may further communicate with the urinary tract,

thereby causing hematuria. The symptoms that may be

experienced include microscopic or gross hematuria, sec-
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ondary anemia, orthostatic proteinuria, venous thrombo-

sis, blood clots in the urinary system, ureteropelvic junction

obstruction, left flank pain, varicocele, and inguinal pain.

Symptomatic cases are called posterior nutcracker syndrome

(pNCS) [4,5]. It is important to note that the fundamental

underlying cause for all of these symptoms is the reno-caval

pressure gradient [6].

RLRV can be easily diagnosed using ultrasound, computed

tomography, or magnetic resonance imaging. The treatment

options for pNCS include conservative management, sur-

gical interventions, and endovascular stenting. Conserva-

tive management is recommended for younger patients with

mild symptoms, as there is a high rate of spontaneous re-

mission [7]. Endovascular stenting is also an option and is

considered the preferred treatment by some, although there

is limited data. Surgical methods, such as transposition of

the renal vein, autotransplantation, and bypass, can be used

to relieve symptoms. Open surgical repair is considered the

gold standard for treatment for its long-term efficacy. The

choice of treatment depends on the severity of symptoms,

the patient’s age, and individual factors. This report presents

a case of pNCS where the management approach was liga-
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tion of the left renal vein by open surgery.

2. Case presentation

A 54-year-old man was referred with left flank pain and gross

hematuria by the urology clinic to the vascular surgery de-

partment after an investigation for gross hematuria showing

only RLRV. The multidetector computed tomography of the

abdomen revealed RLRV compressed between the abdomi-

nal aorta and vertebral column.

The patient had experienced intermittent episodes of macro-

scopic hematuria and moderate to severe left flank pain for

the past decade, which had become increasingly frequent

over the last six months. Initially, the pain was sporadic and

related to physical exertion. However, it gradually intensified

in frequency and severity, occurring suddenly even when the

patient was at rest.

No other symptoms or family history of nephropathy or

hematuria were reported. The physical examination, includ-

ing vital signs, was within normal limits. A CT venography

of the abdomen and pelvic region revealed compression of

the LRV between the aorta and spinal column. The scan also

showed prominent left adrenal veins and a relatively normal

left gonadal vein. No signs of pelvic varicose veins were ob-

served.

The diagnosis of pNCS was made. An ascending venogram

of the left renal vein from right femoral vein access showed

dilated origin of the left renal vein but we could not pass the

catheter or guide wire to the hilum of the left kidney to mea-

sure reno-caval gradient pressure (Figure 1). This also pre-

cluded the endovascular stenting option.

We decided to proceed with a surgical intervention for ve-

nous revascularization. At first, we chose to transpose the left

gonadal vein which involves transecting it distally and reim-

planting it into the inferior vena cava. Despite performing

this procedure, the gonadal vein did not seem adequate to

drain the kidney and the left adrenal veins were larger and

more prominent; So, we decided to transpose the LRV to the

anterior of the aorta but there were multiple lumbar veins

posterior to this vein. Therefore, after the transaction of these

veins, the renal vein was short and its quality did not seem

proper for anastomosis. We considered venous bypass with

graft or ligation of the LRV while preserving the adrenal veins

for drainage. Since our center had a lot of experience in ligat-

ing the LRV during open abdominal aortic aneurysm repair

with none or minimal adverse effects and we observed the

kidney for 30 minutes and there was no obvious congestion

in the kidney, we decided to proceed with ligation of the LRV

without bypass.

The postoperative period was uneventful, and the patient re-

ported improvement in his pain and gross hematuria which

resolved completely by day 12 after surgery. His flank pain

completely resolved within 15 days. His preoperative crea-

tinine level was 0.8 mg/dL, and there was no change in the

postoperative period. His urine analysis showed no micro-

scopic hematuria one month after surgery and at 6 months,

one year, and one and half years later. He has been followed

up for 2 years and 3 months, and no kidney-related compli-

cations have been observed.

Nine months after the operation the patient underwent an

abdominopelvic computed tomography with IV and oral

contrast to rule out partial intestinal obstruction at another

hospital which showed normal kidneys with no congestion

of the left kidney and drainage from the adrenal veins (Figure

2).

To report the course of the disease, informed consent was

obtained from the patient and the conditions were reported

anonymously.

3. Discussion

Diagnosing pNCS can be challenging, and it should be con-

sidered in patients with hematuria originating from the left

kidney and an anatomic variant of the left renal vein, af-

ter ruling out other potential causes. In adults, computed

tomography is the preferred method for investigating renal

vein anatomy and the degree of compression, despite the sig-

nificant radiation exposure involved. Most patients discover

the anomaly incidentally, and it is important to be aware of it

before undergoing surgery.

There have been only a few case reports of pNCS in the lit-

erature. The severity and stage of symptoms, as well as the

patient’s age, are crucial factors in determining the appropri-

ate treatment to reduce hypertension in the LRV. For patients

under 18 years old or those with mild hematuria, conserva-

tive treatment with at least 2 years of follow-up is recom-

mended [7]. Several open surgery techniques have been de-

scribed including left renal vein bypass, left renal vein trans-

position with Polytetrafluoroethylene (PTFE), Dacron or spi-

ral saphenous vein graft, medial nephropexy with excision of

renal varicosities, renal autotransplant, gonadocaval bypass

and nephrectomy [8-9] with transposition of the left renal

vein being the most common procedure. However, it may

lead to thrombosis or anastomotic stenosis. One study re-

ported 11 cases of renal vein for anterior NCS. Intraopera-

tive LRV thrombectomy was performed in two patients be-

fore transposition. both cases resulted in thrombosis of the

transposed renal vein at 4 weeks and 4 months postopera-

tively [10].

LRV compression between the aorta and vertebral body

would result in a rise in the venous pressure in the distal ve-

nous portion. This would cause a decrease in flow and also

temporary retention of venous blood. This will initiate a cas-

cading effect resulting in venous congestion, and increased
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Figure 1: Ascending venography image highlighting the drainage via the left adrenal vein (indicated by block arrow) and distal left renal vein

(indicated by the arrow). Moreover, the catheter’s inability to pass to the renal hilum is notable, indicating compression of the left renal vein.

resistance to arterial blood flow in the kidney, leading to col-

lateral blood flow. The collateral blood flow would act as a

‘pop off’ mechanism, resulting in a reduction in arterial re-

sistance and an increase in renal perfusion. An upright erect

posture further worsens the angulations, leading to an exac-

erbated hemodynamic response, which is responsible for the

various clinical manifestations [3]. This compression trans-

lates into increased pressure on the left renal vein system,

which causes varicosities in the renal pelvis and ureter, which

can in turn communicate with the urinary tract and cause

hematuria.

Ligation of the left renal vein during AAA surgery appears to

be safe and feasible [11]. The initial drop in renal function

improved over 2-6 weeks, and at each stage, the renal func-

tion was similar to patients in whom the left renal vein was

not ligated also changes in Estimated Glomerular Filtration

Rate (eGFR) are not different in the LRV ligation group at 90

days [6-15]. In a report of open repair of the concomitant ab-

dominal aorta and right common iliac arteries aneurysm, an

RLRV was encountered and ligated patients did not experi-

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 3.0 License (CC BY-NC 3.0).
Downloaded from: www.jmp.iums.ac.ir



N. Tadayon & F. Allameh 4

Figure 2: CT scan showing both kidneys with normal cortical parenchyma. The block arrow indicates the stump of the ligated left renal vein.

ence changes in renal function postoperatively [4]. Left re-

nal vein ligation has also been suggested as a technique to

improve portal venous flow and mitigate the risk of portal

vein thrombosis after orthotopic liver transplant, with min-

imal and transient effects on renal function [12,13,14].

We propose that as LRV compression between the aorta and

vertebral body is a positional phenomenon, retention of ve-

nous blood temporarily causes collateral flow and hilar ve-

nous varicosities. While the pressure rises varicosities in the

renal pelvis open to the urinary tract and cause hematuria.

Ligation of the LRV avoids sudden, positional changes in this

pressure, and after a while drainage via collateral flow be-

comes adequate and avoids the symptoms of venous hyper-

tension.

Although this one case cannot be the guide for every poste-

rior nutcracker syndrome treatment; but shows in situations

the same as our case with no endovascular option and no

potent gonadal vein in the re-implant and with a lot of side

branches on the posterior aspect of RLRV or short RLRV lig-

ation could be a safe and practical option avoiding bypass

graft.
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