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Renal nutcracker syndrome
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A previously healthy, 31 year old woman
was admitted to the emergency room with
left flank pain and macrohaematuria, which
began after jogging. The physical examina-

Transversal scan of the abdomen. RK=Right kidney;
LK=Left kidney; IVC=Inferior vena cava; AO=aorta;
SMA=superior mesenteric artery, LRV=left renal vein.
The arrow indicates the point of LRV compression.
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tion and her vital signs were normal. Ultra-
sonography showed that both kidneys were
of normal size and echostructure, with no
hydronephrosis or bladder abnormalities.
The left renal vein (LRV) was enlarged (15
mm) with a winding course. Examination
by Doppler ultrasound showed that blood
flow was low with evidence of spontaneous
echo contrast. The LRV was narrow (2 mm)
between the aorta and the superior mesen-
teric artery (SMA) (Panel A). Color Dop-
pler ultrasound showed a “mosaic” pattern
of blood flow in the LRV, beyond the origin
of the SMA. The peak velocity of systolic
blood flow measured in the hilar tract and
in the aortomesenteric portion of the LRV
was 18.3 cm/sec and 110.8 cm/sec respec-
tively (ratio 6.05), with a pressure gradient
of 5 mmHg (Panel B). Diagnosis: Renal Nut-
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A:The peak velocity in the LRV is 18.3 cm/sec. B; The peak velocity in the LRV in aortomesenteric portion is 110.8
cm/sec. There is evidence of “mosaic” color pattern due to the turbulent flow.
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cracker Syndrome. Nutcracker syndrome is a
vascular compression disorder, and refers to
compression of the left renal vein between
the superior mesenteric artery and the aor-
ta. Its prevalence is unknown (1). Although
often asymptomatic, this condition may
occur with haematuria - more frequently
micro-haematuria, flank or abdominal pain
and varicocele, ovarian vein syndrome, LRV
hypertension and pelviureteric varices may
be part of this syndrome. The haematu-
ria is probably related to the increased left
renal vein pressure, which cause small ve-
nous ruptures into the collecting system. At
present there is a lack of specific diagnostic
tools. Measurement of the anteroposterior
diameter of the LRV, together with Doppler
ultrasound peak velocities may be useful in
diagnosing nutcracker syndrome (2). Ac-
cording to many authors, a ratio higher than
5 between the Doppler ultrasound peak ve-
locity of the narrow tract and the distended
portion, is diagnostic, as well as the ratio be-
tween the diameter of the distended and the
narrowed portions. In our case these values
were 6.05 and 7.5 respectively (3).
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