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Abstract

Left renal vein entrapment syndrome also known as nutcracker syndrome (NCS) is a vascular anomaly that occurs due to compression of the
left renal vein from the outside, causing reduced left renal venous blood flow and thus venous congestion. This may be either asymptomatic or
present with various clinical scenarios but is rarely associated with hypertension (HT). In this paper, we report an NCS case diagnosed in a young

female patient who presented with HT.
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INTRODUCTION

Left renal vein (LRV) entrapment syndrome also known as
nutcracker syndrome (NCS), is a vascular anomaly that occurs
due to compression of the LRV from outside, causing reduced
left renal venous blood flow and thus venous congestion. In
this paper, we report an NCS case diagnosed in a young female
patient who presented with hypertension (HT).

CASE REPORT

A 45-year-old female patient without a history of HT presented
with intermittent high blood pressure readings and headache
for the last 1 year. Physical examination showed blood
pressure readings of 150/90 mmHg in both arms and a
pulse rate of 80 bpm. The patient denied taking any herbal
product, licorice or any regular medication, nor she had
episodes of diarrhea and flushing. The body mass index was
23 kg/m?2. Physical examination of other systems was normal.
Transthoracic echocardiographic examination revealed no
pathological conditions except for left ventricular diastolic

dysfunction. Routine biochemistry, complete blood count, and
thyroid function tests were within normal limits. Urinalysis
was normal. Ambulatory blood pressure measurement showed
episodes of HT during daytime when the patient was in the
erect position for long periods. Daytime mean blood pressure
reading was 145/90 mmHg. Both kidneys had a normal size
and parenchymal thickness on abdominal ultrasonography
(USG). Renal Doppler USG showed that the LRV was compressed
between the superior mesenteric artery and abdominal aorta.
A computerized tomography angiogram showed that the LRV
was compressed between the superomedial mesenteric artery
and the aorta [Figures 1-3]. The narrowest segment of LRV
having a diameter of 2.3 mm and immediately proximal to
that point, the renal vein was dilated, and had a diameter of
12.2 mm [Figure 4]. The LRV diameter ratio was 5.3. The aorto-
mesenteric angle was 18° [Figure 5]. In addition, there was
dilation in the left gonadal vein. There were no other findings
or laboratory parameters to suggest other causes of secondary
HT in the patient. The patient was diagnosed with NCS. Target
blood pressure could not be achieved by lifestyle modifications.
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She was started benidipine 8 mg once per day. At the clinical
follow-up, her blood pressure was regulated, and no additional
problem was observed. Informed consent was obtained from
the patient.

DISCUSSIONS

LRV entrapment syndrome is characterized by external anatomic

compression of the renal vein causing marked dilation of the

Figure 1: Axial plane of computerized tomographic
angiography images of the left renal vein

Figure 2: Sagittal plane of computerized tomographic
angiography images of the left renal vein

hilar portion and narrowing of the para-aortic portion of the
latter, which results in altered flow dynamics in the inferior
vena cava. When symptoms are absent despite the presence of
anatomic hallmarks of the condition, it is called the nutcracker
phenomenon. NCS refers to renal vein entrapment with well-
known associated symptoms, the severity of which is dictated
by the seriousness of anatomic compression and hemodynamic
perturbation.l LRV is usually entrapped anteriorly, between
the superior mesenteric artery and the aorta, or less commonly
posteriorly, between the aorta and the vertebral column. Our
patient had the more common anterior type.

The major clinical signs and symptoms of NCS include mild
hematuria, orthostatic proteinuria, flank/abdominal pain,
varicocele, and pelvic congestion syndrome.ll All anatomic
variations in the syndrome cause limited outflow in LRV with
resultant left renal venous HT. The latter causes hematuria by

Figure 3: Coronal plane of computerized tomographic
angiography images of the left renal vein

Figure 4: Left renal vein diameter ratio
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Figure 5: The aorto-mesenteric angle

disrupting the thin septum between small-caliber veins and
the collecting system within the parenchyma of the kidney.["
Patients with fully functional collateral circulation reducing
LVR may explain the absence of symptoms. The left gonadal
vein draining into the LRV in men may be congested and cause
varicocele while women may suffer pelvic congestion syndrome
characterized by dysmenorrhea, dysuria, dyspareunia, and
pelvic pain.[!

The syndrome excludes HT as a hallmark sign, which has been
reported only rarely. There are several hypotheses why HT
develops in this syndrome. These include: 1. Impaired sodium
excretion ability of the kidney owing to elevated glomerular
pressure resulting from the impedance to blood flow through
the LRV; 2. Kidney ischemia and hypoxia secondary to elevated
LRV pressure, 3. Renal chemoreceptors and baroreceptors
respond to altered glomerular hemodynamic and metabolic
milieu and send afferent impulses to the hypothalamus to
increase the production and release of norepinephrine, a potent
vasoconstrictor.2?l Of particular note, our patient presented
with an uncommon sign of NCS, i.e, persistently elevated blood
pressure and associated headache. As evidenced by normal
serum, urinary biochemical tests, as well as imaging studies,
she was free of any underlying etiology causing secondary
HT such as renal parenchymal disease, hypercortisolism, or
adrenal cortical or medullary tumors. She was thus deemed
to have no identifiable cause of HT. As a matter of the fact
that her LRV was compressed, we made a provisional diagnosis
of NCS-associated HT. In the literature, different clinical
presentations and treatment modalities exist for NCS cases
accompanied by HT. In two reports, NCS was accompanied by
HT in two young patients.*% In both these cases, a significant

oy

increase was found in blood renin activity, aldosterone
concentration, and angiotensin /Il concentrations. They had
persistently elevated blood pressure readings despite medical
therapy. The patients became normotensive immediately
after they received an endovascular stent. In contrast, another
case of NCS presented with medically controllable HT despite
elevated renin level [ Blood pressure control was satisfactorily
achieved by medications in the other NCS cases reported in
the literature, who had no increased hormone levels.”? Our
patient also had normal biochemical parameters. Blood
pressure was successfully controlled by medical therapy.
Headache was attributed to HT since it improved with blood
pressure regulation. However, it should be remembered that
NCS associated with headache has also been reported in the
literature."”

The way a patient with the condition presents and the degree
of left renal venous HT usually dictate the management
principles. While conservative management is usually
employed for mild cases, decompressing the LRV is the main
aim in severe cases presenting with persistent hematuria, severe
pain, or pelvic congestion syndrome. Satisfactory results have
been attained by a variety of treatment modalities including
surgical techniques, even renal autotransplantation as well
as endovascular stenting to relieve compression. Also in our
patient, both blood pressure were brought under control with
medical therapy and headache did not recur. Interventional
treatments may be considered in cases resistant to medical
therapy. NCS may be a difficult-to-diagnose syndrome due
to various factors. Decisions regarding treatment should be
made on the basis of symptom severity, the reversibility of the
condition, patient’s age, and disease stage.
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