RADIOLOGICAL CASE

Posterior Nutcracker Syndrome with
Left Renal Vein Duplication
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Figure 1. Contrast-enhanced axial CT demonstrates superior (A) and inferior (B) duplicated
Case Summary retroaortic left renal veins (black arrows) entrapped between aorta and vertebrae.

An adult presented with a hyper-
tensive emergency and complaints
of occasional left flank and lower
abdominal pain. The physical ex-
amination was unremarkable. The
patient was clinically diagnosed with
hypertension, and work-up to deter-
mine the etiology was undertaken.

Imaging Findings

Computed tomography angiogra-
phy (CTA) of the abdomen showed
left renal vein duplication, with one
renal vein draining at the level of
the L2-L3 intervertebral disc space
and the other at the level of the L3
vertebra (Figure 1). Both vessels
were retroaortic and were partially
compressed between the aorta and
vertebrae (Figure 2). Minimal fat
stranding was noted in the para-
aortic and aortocaval regions. The
main left renal vein was dilated. The
gonadal veins, particularly the left,
and tributaries were prominent and
seen as tortuous vessels in the pelvic
region (Figures 2,3). The inferior
vena cava was dilated (2.6 cm).

Incidental findings of passive
congestive changes of the liver and
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Figure 2. Contrast-enhanced sagittal (A) and coronal (B) CT demonstrates entrapped superior (black arrow) and inferior (white arrow) duplicated
retroaortic left renal veins. (C) Maximum intensity projection reconstruction of the venous phase, coronal view. Note the superior (black arrow) and
inferior (white arrow) drainages of the duplicated left renal vein to the inferior vena cava. The partially visualized left gonadal vein (white triangle) and
its tortuous tributaries (black star) are likewise demonstrated.

gallbladder lithiasis were noted. The
renal arteries and remainder of the
visualized arterial and venous system
were unremarkable.

Diagnosis

Posterior nutcracker syndrome
with left renal vein duplication

Discussion

Nutcracker syndrome, also known
as entrapment of the left renal vein,
is classified into two types, anterior
and posterior. The latter, which is
the type presented here, is the less
frequent of the two, with few studies
appearing in the literature.! The pos-
terior subtype exhibits male predom-
inance, occurs primarily in adults,
and is not known to be hereditary.?

In the normal embryological
development of the inferior vena
cava, portions of the subcardinal and
supracardinal veins form an aortic
collar, wherein its anterior portion
gives rise to the left renal vein while
the posterior portion regresses. In
posterior nutcracker syndrome, the
opposite happens. The left renal
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Figure 3. (A) Contrast-enhanced axial CT shows dilated bilateral gonadal vein tributaries (white arrows) with tortuous myometrial branches. (B) Volume-
rendered angiographic study demonstrates dilated left gonadal vein (next to white triangle) with tortuous tributaries.

vein originates from the posterior
portion, while the anterior aspect
regresses, resulting in a retroaortic
left renal vein that consequently is
compressed between the abdominal
aorta and vertebral column.*
Clinically, the most commonly
observed symptom is hematuria.
Owing to elevated venous pressure,
thin-walled varices tend to rupture
into the collecting system.® The next
most common symptom is gonadal
pain syndrome or pelvic congestion
syndrome. In females, persistently
elevated venous pressure in the
gonadal vein may eventually lead to
reflux and collateral vessel forma-
tion, manifesting as lower abdominal
or pelvic pain that radiates to the
posteromedial thigh and buttock.>%¢
Hypertension alone is not a typical
clinical manifestation.” Usually,
hypertension is accompanied or pre-
ceded by abdominal pain, hematu-
ria, and other signs, including ortho-
static proteinuria, chronic fatigue,
pelvic congestion and, in males,
formation of a left-sided varicocele.
Passage of blood clots along the left
ureter may result in ureteral colic
and manifest as left flank pain.®
Doppler ultrasonography, CTA,
magnetic resonance angiography,
and renal venography are estab-
lished modalities for evaluation of
these cases. Among these modalities,
CTA is considered the gold standard
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owing to its noninvasive nature and
superior evaluation of the retroperi-
toneal and vascular anatomy.
Imaging reveals retroaortic left renal
vein and its abrupt narrowing point
between the abdominal aorta and
vertebral column, as well as secondary
effects such as collateral vessel forma-
tion (eg, gonadal vein).>** Associated
radiologic abnormalities, including
cross-fused renal ectopia and other
vascular anomalies such as renal arte-
riovenous malformation, aneurysm, or
left renal vein duplication may also be
seen on CT, as in our case.*
Symptomatic treatment is based on
clinical presentation and severity of left
renal vein hypertension. Conservative
treatment is suggested for mild cases,
while left renal vein transposition,
left renal autotransplantation, and
endovascular stenting are proven ef-
fective in restoring an effective luminal
diameter in symptomatic patients.
Nephrectomy may be considered in
severe cases.>**

Conclusion

Posterior nutcracker syndrome
with duplicated renal vein is a rare
anomaly, presenting with varying
signs and symptoms, the most com-
mon of which is hematuria. Hyper-
tension is less frequent; therefore,
multimodality diagnostic evaluation
with imaging studies is important.
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