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Endovascular treatment of Nutcracker syndrome

Tratamento endovascular da síndrome de Quebra-nozes (Nutcracker)
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Abstract
Nutcracker syndrome refers to signs and symptoms secondary to compression of the left renal vein, most commonly 
between the superior mesenteric artery and the aorta, leading to impaired outflow to the vena cava. Diagnosis of 
this syndrome is often difficult and as result is late in most cases. We report on the case of a 51-year-old woman 
successfully treated with embolization of the ovarian vein and insertion of a self expandable stent in the left renal 
vein. Technical details and pitfalls are discussed.
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Resumo
A Síndrome do Quebra-nozes se refere a um conjunto de sinais secundários à compressão da veia renal esquerda, 
mais comumente entre a artéria mesentérica superior e a aorta, levando ao comprometimento do fluxo para a veia 
cava. O diagnóstico desta síndrome frequentemente é difícil e, por esta razão, o diagnóstico é demorado, em muitos 
casos. É relatado, nesta publicação, o caso de uma mulher de 51 anos, tratada com sucesso pela embolização da veia 
ovariana associada ao implante de stent autoexpansível na veia renal esquerda. São discutidos os aspectos técnicos 
e as dificuldades do procedimento.
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phlebography showed the superior mesenteric 
artery pressing down on the left renal vein and 
significant dilation of the ovarian vein (Figures 2 
and 3). The short sheath was changed for an 8F 
long sheath and selective catheterization of ovarian 
vein was conducted preparatory to embolization 
with a Renegade® microcatheter and release four 
12×30 mm Interlock® springs, followed by infusion 
of 5 ml of 3% polidocanol in a dense foam (Figure 4). 
A 16 mm×60 mm self-expanding Wallstent® was 
then implanted in the left renal vein and angioplasty 
conducted with a 12×40 mm XXL balloon, taking 
care to maintain an anchorage area both proximally 
and distally, to avoid migration to the cava (Figure 5). 
Control phlebography showed that satisfactory 
correction of left renal vein compression and 

INTRODUCTION
Nutcracker syndrome describes a collection of 

signs and symptoms secondary to compression of 
the left renal vein. The most common location of 
compression is between the superior mesenteric 
artery and aorta. Clinical manifestations include 
hematuria combined with other signs and symptoms, 
such as lumbar or pelvic pain and pelvic varicocele 
or varicose veins1,2. It most often affects women aged 
20 to 403,4 and is one cause of chronic pelvic pain 
that is underdiagnosed by the medical community5.

Treatment of the syndrome was formerly 
restricted to conventional open surgery, but 
improved diagnostic imaging methods and the 
introduction of endovascular surgery have led to less 
invasive approaches. Conventional surgery involves 
procedures that are associated with increased 
morbidity, such as transposition of the renal vein, 
kidney autotransplantation and even nephrectomy6-8.

This case report describes a patient diagnosed with 
Nutcracker syndrome who was treated successfully 
by embolization of the ovarian vein and insertion of 
a stent in the left renal vein.

CASE REPORT
A 51-year-old, white, female patient from Rio 

de Janeiro presented with intermittent macroscopic 
hematuria and episodic flank, back and loin pain. 
The patient’s previous medical history included 
dyslipidemia; irritable bowel; fibromyalgia, and 
herniated lumbar disc. She reported being a non-
smoker and having no drug allergies except for a 
strong nauseous reaction to Plasil (metoclopramide 
hydrochloride).

On physical examination she exhibited pain in 
reaction to palpation of the left iliac fossa, but without 
painful decompression. Diagnostic investigation 
was by tomography of the abdomen and pelvis, 
showing a narrowing of the caliber of the left renal 
vein between the aorta and the superior mesenteric 
artery (Figure 1).

The patient had been receiving clinical treatment 
for around 2 years, but without effective relief from 
her symptoms. In view of the persistent nature of 
the symptoms and diagnostic confirmation of the 
syndrome, a combination treatment was planned 
consisting of angioplasty of the left renal vein and 
embolization of the ovarian vein.

The procedure was conducted under spinal 
anesthesia with puncture of the right femoral vein 
and insertion of a short 6F sheath, followed by 
selective catheterization of the left renal vein and the 
ovarian vein along a rigid guide wire. Preoperative 

Figure 1. Angiotomography showing the left renal vein 
pinched by the superior mesenteric artery.

Figure 2. Phlebography showing dilatation of the ovarian vein.
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complete embolization of the ovarian vein had been 
achieved (Figure 6). The system was then removed 
and the puncture site compressed.

The patient progressed satisfactorily, with no 
intercurrent clinical conditions during the immediate 
postoperative period and was discharged 24 
hours after the procedure, with a prescription for 
ASA 100 mg 1×/day and clopidogrel 75 mg 1×/
day. Three months after the procedure, follow-up 
angiotomography was conducted and showed that 
the renal vein had been adequately decompressed 
(Figure 7). The patient is currently on ASA only.

DISCUSSION
The first report of Nutcracker syndrome was 

published in 1950 by El-Sadr, who described 
compression of the left renal vein along its route 
between the abdominal aorta and the superior 
mesenteric artery. Compression was caused by a 
reduction in the angle between these two vessels and 
led to varying degrees of obstruction of left renal 
vein blood flow, causing venous hypertension2. In 
1972, de Schepper named the condition Nutcracker 
syndrome1. The condition may present as an 
asymptomatic variant, but it can also cause significant 

Figure 3. Phlebography showing dilatation of the ovarian vein.

Figure 4. Implantation of the interlock springs and administra-
tion of 3% polidocanol to embolize the ovarian vein.

Figure 5. Placement of the stent in the left renal vein.

Figure 6. Postprocedural phlebography.
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can reveal the compressive characteristic of the 
phenomenon11,12, although diagnosis of the syndrome 
is based on the combination of symptoms and 
radiology findings.

Treatment of Nutcracker syndrome is debatable, 
but there are both clinical and surgical options, 
depending on the severity of the symptoms exhibited, 
i.e. the treatment of choice is intimately related 
to the severity of symptoms. Clinical treatment is 
indicated when symptoms are tolerable, such as mild 
hematuria and pelvic pain that can be controlled 
with analgesics13. Surgical treatment is indicated 
in cases with persistent hematuria associated with 
anemia, functional renal failure and uncontrolled 
pelvic pain, or if conservative treatment is ineffective 
after 2 years’ clinical follow-up14-17. In the case 
described here, the patient had already been on 
clinical treatment for a long time, without effective 
control of the pelvic symptoms being achieved and 
with persistent intermittent hematuria.

The first description of a proposed surgical 
treatment for the syndrome was published by 
Pastershank18 in the 1970s and since then variations 
in the renal vein transposition technique have been 
described and reported as being effective surgical 
solutions19. Autotransplantation of the kidney is a 
more invasive technique, but it can produce excellent 
results. Some authors believe that autotransplantation 
is the most effective treatment for resolution 
of symptoms, but it is associated with elevated 
morbidity and mortality rates.

Endovascular treatment of Nutcracker syndrome 
is a new tool for treating the syndrome offering the 
advantages of being less invasive and causing less 
morbidity and mortality. It was described for the 
first time in 1996 by Neste et al., in a study of 37 
cases that had satisfactory outcomes, although the 
postoperative follow-period was short6. In 2011, 
Shanwen published a series of 61 patients operated 
using the endovascular technique and followed up 
for 66 months, observing satisfactory efficacy and 
low rates of both perioperative and postoperative 
complications7.

Over recent years, endovascular stent implantation 
techniques have been used to treat obstructive 
diseases of the venous system with satisfactory 
results, primarily because they are minimally 
invasive. There is not yet, however, consensus on 
their use to treat Nutcracker syndrome because there 
are no long-term follow-up studies in the literature. 
Notwithstanding, endovascular treatment may well 
become the option of choice for the syndrome in the 
near future.

clinical manifestations resulting from hypertension of 
the left renal vein, including hematuria, proteinuria, 
lumbar pain, left flank pain or hypogastric pain, and 
gonadal or periurethritic varicose veins, in young and 
previously healthy patients. Hematuria is the most 
common symptom, varying from microhematuria to 
profuse bleeding and anemia.

More rarely, there may be symptoms of pelvic 
congestion (dysmenorrhea, dyspareunia, pelvic 
pain and dysuria), the emergence of varicocele and 
varicose veins on the vulva, pelvis or gluteus, due 
to development of collateral circulation secondary to 
hypertension, particularly in adulthood9. Although 
prevalence is unknown, it appears to be greater 
among females and may have onset in childhood or 
adulthood, particularly between the ages of 10 and 
30. Symptoms can be both intense and persistent and 
may worsen with physical activity.

Diagnosing Nutcracker syndrome can present 
a challenge since the same symptoms can be 
exhibited by more common clinical conditions, 
including kidney stones. Selective cystoscopy of 
the left urethral orifice showing hematuria in the 
absence of any other detectable disease should 
arouse suspicion of the syndrome10. In the case 
described here, this test was not conducted because 
hematuria was intermittent and in such cases it has 
low sensitivity10. Imaging exams, including vascular 
MRI, angiotomography, Doppler ultrasonography 
or even phlebography, are essential since they 

Figure 7. Follow-up angiotomography after 3 months. The 
large arrow indicates stent placement and the smaller arrow 
indicates placement of the springs.
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