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Abstract  Nutcracker syndrome (NCS) is a rare entity defined by the symptomatic hypertension of the left renal 
vein (LRV) compressed in the majority of cases between the superior mesenteric artery and the aorta. Hematuria, 
pelvic or back pain and left varicocele are the most commonly symptoms. Doppler ultrasound, computed 
tomography (CT) and selective left renal vein phlebography are useful to confirm the diagnosis. Treatment criteria 
are not well established, however for asymptomatic patients with no haematuria, the treatment remains 
conservative. We report the case of a 17-year-old man, with an intermittent left flank pain for 4 years and increasing 
volume of the left testicle for 8 months. 
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1. Introduction 

Nutcracker syndrome (NCS) is a rare entity defined by 
the symptomatic hypertension of the left renal vein (LRV) 
compressed in the majority of cases between the superior 
mesenteric artery and the aorta. Because of the several 
clinical manifestations, like: haematuria, mild to moderate 
proteinuria, sometimes varicocele in males, and pelvic 
congestion in females, it is usually diagnosed after exclusion of 
other diseases. The treatment remains controversial and depend 
on the individual case and status of each patient and severity. 

2. Case Presentation 

A 17-year-old man with good past health presented an 
increasing volume of the left testicle for 8 months with 
intermittent left flank pain for 4 years without notion of 
hematuria. 

Clinical examination in the standing position found  
a visible and palpable varicocele (Grade 2, according  
to the classification of Dubin and Amelar), evident  
during the Valsalva maneuver in testicular color Doppler 
ultrasonography (Figure 1). 

 
Figure 1. Testicular color Doppler ultrasonography: Left varicocele with varicosities that exhibit reflux only during the Valsalva maneuver 
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Figure 2. Abdominal ultrasonography: Compression of the left renal vein between the superior mesenteric artery and the aorta 

 
Figure 3. Abdominal CT scan: 3A: Cross-sectional view 3B: Sagital view showing the compression of the left renal vein between the superior 
mesenteric artery and the aorta, 3C: Coronal view showing the distension of the left genital vein 

Abdominal ultrasonography showed compression of the 
left renal vein between the aorta and the superior mesenteric 
artery (Figure 2). 

Abdominal CT confirmed the diagnosis of a nutcracker 
syndrome (Figure 3) by visualizing the distension of the 
left genital vein. 

The patient underwent a laparoscopic varicocelectomy 
and conservative treatment was adopted for the compression 
of the left renal vein. 

3. Discussion 
Nutcracker syndrome (NCS) was first described by 

Grant [1], who described the impingement of the left renal 
vein (LRV) by the superior mesenteric artery (SMA) 
against the aorta, comparing it to that of a nut within the 
jaws of a nutcracker. The first clinical case of NCS was 
acknowledged by El-Sadr and Mina in 1950 [2], and its 
management was first documented by de Schepper [3] and 
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afterwards by Pastershank [4]. We must differentiate the 
nutcracker phenomenon (NCP), the anatomical 
identification of mesoaortic compression of the LRV, 
from the nutcracker syndrome, the clinical manifestation 
of mesoaortic compression of the LRV. NCP is 
subdivided into anterior subtype, that refers to mesoaortic 
compression of the LRV, and posterior subtype, caused by 
the compression of a retroaortic LRV between the aorta 
and vertebrae [5]. 

The compression of the LRV in the fork between the 
abdominal aorta and proximal superior mesenteric artery 
causes left renal venous hypertension, which subsequently 
leads to the development of collateral veins with intrarenal 
and perirenal varicosities, and may result in several signs 
and symptoms such as pain in the flanks, hematuria, left 
varicocele, fatigue, proteinuria, pelvic congestion [6,7].  

The varicocele is a vascular lesion commonly 
associated with infertility defined as an abnormally dilated 
and serpiginous pampiniform venous plexus within the 
scrotum, characterized by retrograde flow in the internal 
spermatic vein [8]. 

The LRV is compressed in more than half of the patients 
with varicocele [9,10]. 

Because of common symptoms, it is usually diagnosed 
after exclusion of other diseases, like: benign or malignant 
testicular tumor, renal cancer, and inferior vena cava 
thrombosis [11]. 

Enhanced CT, MRI, Doppler ultrasound, and left renal 
venography are helpful in establishing the diagnosis of the 
nutcracker syndrome [12]. 

The diagnosis is made when a reduction of left renal 
vein diameter is greater than 50% [13]. 

Treatment depends on the severity of the pathology and 
symptoms. Traditionally, persistent hematuria, lumbar or 
incapacitating pelvic pain or the presence of severe congestive 
pelvic symptoms are treatment indications for NCS, with 
the exclusion of other differential diagnoses [14,15]. For 
asymptomatic patients, the treatment is conservative. 

4. Conclusion 

In the nutcracker syndrome anatomical changes generate 
no specific symptomatology. The diagnosis of the syndrome 
is often difficult and under diagnosed. Treatment decision 
should be based on the severity of symptoms, and the 
options are ranged from surveillance to nephrectomy. 
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