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Renal Doppler ultrasonography in the diagnosis

of nutcracker syndrome.
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Dear Editor,

We read with great interest the contribution by Waseem et
al. [6]. They reported a 17-year-old boy who presented with
left flank pain and hematuria and was diagnosed with nut-
cracker syndrome (NCS) by computed tomography (CT).
They also concluded that NCS is a rare but important and
potentially treatable clinical condition and its early diagno-
sis with a high index of suspicion can achieve efficient
management. Agreeing to their opinion, however, we would
like to add a few comments on their conclusions.

Above all, NCS is really not a rare entity but an under-
estimated or underrecognized cause of hematuria in children
[3]. One of our authors previously reported that NCS was
present in 60 (40 %) of the 149 children in whom no other
explanation for hematuria was ascertained [5]. When a peak
velocity (PV) of the left renal vein (LRV) of at least 4.1 (the
calculated cutoff level of the aortomesenteric PV2/hilar PV1
ratios for diagnosing NCS) was defined as abnormal, 72
cases (33.3 %) of 216 children with hematuria and no cases
in normal children were diagnosed with NCS [5]. On the
basis of these data [5], we speculate that childhood NCS has
been underestimated in the past and is more common in
children with isolated hematuria than we think.

Although left renal venography with measurement of the
pressure gradient between the LRV and the inferior vena
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cava is the most accurate tool to diagnose NCS, it is an
invasive and time-consuming procedure. In the case of
Waseem et al. [6], the diagnosis of NCS was established
by a CT scan, which has too much radiation. However, renal
Doppler ultrasonography with color flow has improved
functional diagnostic capabilities by showing the blood flow
velocity of the LRV. When the criterion for the PV ratio
(>4.7) was applied, the sensitivity and specificity of the
PV2/PV1 ratios were 100 and 90 %, respectively, in chil-
dren with NCS [1]. The detection rate of NCS by renal
Doppler ultrasonography was highest among many other
diagnostic tests [1, 5].

As for diagnosing NCS by renal Doppler ultrasonogra-
phy, the upright position has significant effects on the angle
of the superior mesenteric artery (SMA) and LRV hemody-
namics. In the upright position, the mean PV ratios of the
LRV at the aortomesenteric and hilar portions were 13.2+
6.9 and 3.9£2.2 in the NCS patient and control groups,
respectively, and the PV ratios were statistically significant
between the two groups both in the supine and upright
position examinations (P<0.001) [2]. However, upright
position imaging revealed a significant decrease of SMA
angle and more pronounced entrapment findings in
patients with NCS [2]. Recently, Romera-Villegas et al.
[4] also demonstrated that the PV2 and PV1 in the
standing position was 125.96 and 25.54 cm/s, respec-
tively, compared to 115.48 and 25.77 cm/s in the supine
position and suggested that the standing PV ratio is the
best parameter for detecting NCS.

Therefore, we recommend that NCS should be reconsid-
ered as one of the substantial causes in children with isolated
hematuria and renal Doppler ultrasonography should be
performed as the initial screening examination in the upright
position, if possible, to avoid unnecessary invasive and
hazardous procedures in the diagnosis of NCS.
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