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ABSTRACT

Nutcracker syndrome, a rare condition that causes abdominal pain as a result of the left renal vein
being compressed as it passes between the aorta and the superior mesenteric artery, is most
common in individuals between the ages of 20 and 30. Its diagnosis is based essentially on
modern imaging methods (CT scan, Doppler ultrasound, phlebography) and its treatment is
controversial, Doppler ultrasound has a sensitivity of 78% and a specificity of 100%. Both CT and
MRI can show compression of the left renal vein between the aorta and superior mesenteric artery.
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1. INTRODUCTION the aorta and the superior mesenteric artery

(SMA)” [1], leading to stenosis of the aorto-
“Nutcracker syndrome is a rare etiology that mesenteric part of the left renal vein and dilation
corresponds to mild abdominal pain following of its hilar part [2]. “The symptomatology remains
benign acute abdominal pain due to compression dominated by back pain, abdominal pain and
of the left renal vein during its passage between hematuria. The diagnosis is confirmed by a CT
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scan of vascular reconstruction of the hilar region
of the kidney and the study of the pressure
gradient between the left renal vein and the
inferior vena cava” [3].

2. PATIENT AND OBSERVATION

This is a young 21 year old male, chronic smoker
7 years old and cannabis user for 4 years,
admitted to the emergency department for the
assessment of acute epigastric abdominal pain
not improved by usual analgesics, associated
with pelvic heaviness, evolving for 20 days. The
clinical examination showed a generalized
abdominal defense. The standard radiological
(abdomino-pelvic ultrasound) and biological
(blood count, lipasemia) work-up was normal, hb
13 g/dL; GB normal at 7500 elements/mm?®, CRP
was normal and lipasemia was normal at 45. An
abdomino-pelvic CT scan was performed before
and after injection of contrast products and did
not show any sign of peritonitis by ulcer
perforation. However, it showed a dilatation of
the left renal vein (LRV) upstream of a reduction
in its caliber opposite the aorto-mesenteric region
with a compression ratio (>2.25) (Fig. 2) with
narrowing of the aorto-mesenteric angle to 30°

(Fig. 4).

In front of this very evocative CT picture, the CT
scan was sufficient to make the diagnosis of
Nutcracker syndrome. After multidisciplinary
discussion, therapeutic abstention was indicated

given the intermittent nature of the clinical
symptomatology and its moderate intensity.

3. DISCUSSION

“Nutcracker syndrome (NCA) refers to
compression of the Left Renal Vein as it passes
through the aorto-mesenteric clamp, resulting in
obstruction of blood flow from the left renal vein
to the inferior vena cava due to extrinsic
compression” [4]. It is a rare entity, but
probably  underestimated  with unknown
prevalence [5] is higher in young subjects
between 30 and 40 years of age, with a more
frequent involvement in women [2,6], “more
frequent in women in the third or fourth decade,
although a later study showed an equal
prevalence between men and women” [7],
“probably related to the rapid development
of the vertebral bodies during puberty,
causing a narrowing of the angle between the
abdominal aorta and the superior mesenteric
artery” [8].

The syndrome can be divided into 3 types:
anterior, posterior and mixed [9]. Anterior : found
in the majority of cases, it corresponds to a
compression of the Left Renal Vein, normally
located, by the aorta and the Superior

Mesenteric Artery; while the posterior variant,
designates the participation of a retro-aortic Left
Renal Vein, in a small space between the
abdominal

aorta and the vertebral column

Fig. 1. Chest X-ray centered on the domes
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Fig. 2. Axial section abdomino-pelvic CT scan before and after contrast material injection, beak
sign (arrow) designating at the level of the aorto-mesenteric fork; A) abdominal aorta; B)
superior mesenteric artery; C) compression of the left renal vein; ratio of hilar and aorto-

mesenteric portion of the left renal vein diameter (>2.25), fulfilling the diagnostic criteria of
Nutcracker syndrome (NCA)
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Fig. 3. Axial section abdomino-pelvic CT scan before and after contrast material injection, beak
sign (arrow) designating at the level of the aorto-mesenteric fork

[10,11], “other etiologies: Pancreatic tumors, renal vein, left renal ptosis, lordosis, and

para-aortic adenopathies, retroperitoneal tumors, decreased retroperitoneal and mesenteric
abdominal aortic aneurysm, duplication of the left  adipose tissue” [12].
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Fig. 4. Sagittal section abdomino-pelvic CT scan before and after contrast material injection;
A) angulation between abdominal aorta and superior mesenteric artery; B) measured at 30°,
fulfilling the diagnostic criteria for NCA

Its pathophysiology remains unknown but several
hypotheses have been put forward: anatomical
variants [13,14]; duplicity of the left renal vein, in
which case patients may suffer from both anterior
and posterior components; ectopic or horseshoe
kidneys; abnormal congenital birth of the
spermatic and ovarian arteries may also constrict
the renal vein; with cofactors: hypertension of the
venous network (vena cava more than portal)
may contribute to the increase or appearance of
signs [15] the female predominance of the
syndrome in adults could be explained by
valvular alteration of the gonadal veins following
venous hypertensions during pregnancy [15];
only one case of aortic aneurysm below the SMA
(superior mesenteric artery ) has been revealed
because it induced a nutcracker syndrome. In
contrast, all causes of extrinsic renal vein
compression can induce secondary nutcracker
syndromes, including pancreatic cancers,
retroperitoneal tumors, and para-aortic
adenopathies [14].

“Nutcracker syndrome can be clinically
differentiated into 2 subtypes as follows: typical
presentation (or renal presentation) and atypical
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presentation (or urologic presentation). The
typical clinical presentation includes hematuria,
orthostatic proteinuria with or without flank pain.
Atypical presentation includes abdominal pain,
varicocele, dyspareunia, dysmenorrhea, fatigue
and orthostatic intolerance” [4], Some subjects
with marked compression of the RVG are
completely asymptomatic [16].

“Positive diagnosis is based on imaging showing
a renal cell recoil gradient 23 mmHg, an angle of
less than 45- between the aorta and superior
mesenteric artery, left renal vein narrowing,
venous collateral circulation, gonadal vein
distension, or pelvic congestion” [8]. The multi-
bar CT scan, with its multiplanar acquisitions,
offers a definite advantage for the establishment
of the diagnosis by objectifying different criteria in
particular: compression of the left renal artery in
the space formed by the superior mesenteric
artery and the aorta, distension of the gonadal
veins and pelvic congestion. Some authors have
therefore attempted to validate these criteria,
including Kim et al. who [17] pointed to Bec's
sign, which is very evocative on axial sections
(compression of the RVG in the aorto-mesenteric
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fork) with a specificity of 88.9%, angulation
between the aorta and the MSA (<41°) with a
specificity of 55.6%, RVG diameter ratio (hilar-to-
aorto-mesenteric ratio) >4.9 with a specificity of
100%, distension of the gonadal veins and pelvic
congestion , Despite the great contribution of CT
in the diagnosis by its high accuracy of
anatomical parameters and its non-invasive
character, it presents non-negligible constraints
nowadays such as exposure to radiation and
risks of allergy [14], “Doppler ultrasonography
had a sensitivity of 78% and a specificity of
100%,The most specific finding of nutcracker
syndrome was the ratio of hilar and aorto-
mesenteric left renal vein diameter 24.9
(specificity 100%) and an axial CT image with the
beak sign” [4]. “Phlebography is the gold
standard examination to confirm the diagnosis,
which shows a pressure gradient in the trapped
area”. [18,19,20].

According to literature reviews, 1 mmHg
corresponds to the normal pressure gradient,
Beinart et al. designated that a pressure gradient
of 1 mmHg or more indicates RV hypertension
[21,22].

“Management of nutcracker syndrome depends
on the clinical presentation and severity of
hypertension in the left renal vein, ranging from
simple monitoring to nephrectomy. Mild and
tolerable  symptoms  can be  followed
conservatively. However, recurrent  gross
hematuria with anemia, severe flank pain,
impaired renal function and ineffective or
worsening conservative treatment, persistent
orthostatic proteinuria after 24 months of follow-
up may require surgical treatment” [23,18].

“Conservative treatment with observation for at
least 2 years without medication is the best
option for young patients, 75% of patients with
hematuria have complete resolution during this
period” [24]. “Surgical techniques used for
patients with severe symptoms are nephropexy,

intravascular and extravascular stenting, left
renal vein or superior mesenteric artery
transposition, gonadal bypass, renal

autotransplantation and nephrectomy” [4,25,26].
4. CONCLUSION

The nutcracker syndrome is defined as the
compression of the left renal vein between the
aorta and the angle of the superior mesenteric
artery  responsible  for  several clinical
manifestations, often unrecognized and which
must be evoked in front of acute abdominal pains
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associated with a micro or macroscopic
hematuria, the conduct to hold depends on the
severity of the clinical signs going from the
simple monitoring to the nephrectomy.
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