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NUTCRACKER SYNDROME AN ANATOMIC VARIANT (Abstract): Hematuria is one of the 
most common presenting complaints in patients referred to a nephrologist. The causes of hema‑
turia include kidney parenchymal diseases (hereditary or acquired glomerular diseases, hereditary 
or acquired tubulointerstitial diseases, vascular nephropathies), various other disorders of the 
urinary tract (infections, stones, foreign bodies, obstructive nephropathies, hemorrhagic cystitis, 
kidney tuberculosis, prostatitis) and bleeding disorders (central and peripheral thrombocytopenia, 
hemophilia, anticoagulant treatment). Hematuria was described as a side effect of both non‑ste‑
roidal anti‑inflammatory drugs and statin treatment. The cause of hematuria may also be a vascu‑
lar disorder, such as renal artery aneurysm, fibromuscular dysplasia, nutcracker syndrome, arte‑
riovenous malformations, vasculitides, renal artery or vein thrombosis. Key‑words: HEMATURIA, 
NUTCRACKER SYNDROME, ARTERIOVENOUS MALFORMATIONS

INtROductION
Left renal vein entrapment, also called nut‑

cracker syndrome, is a rare clinical entity con‑
sisting in the compression of distal segment of 
left renal vein (LRV) between the aorta and 
superior mesenteric artery (SMA). The syn‑

drome was first described in 1950 by El Sahr 
and Mine. The name of the syndrome was pro‑
posed 20 years later by De Schepper (1,2).

The two renal veins differ by their length, 
the right renal vein being shorter than the left 
one. However, their calibers are quite similar. 
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In its course to the inferior vena cava, LRV 
usually passes between the posteriorly situated 
abdominal aorta and the anteriorly lying mes‑
enteric artery (3), but in rare cases it may pass 
behind the abdominal aorta. Its compression 
between these two vascular structures (in what 
is called the aorto‑mesenteric pincer) lies at the 
core of nutcracker syndrome (1,2). 

mAtERIALS ANd mEtHOdS
1. Anatomical data, terminology 
considerations
Nutcracker, a rare syndrome, is usually an ex‑

clusion diagnosis. It consists in the compression 
of the terminal portion a of the LRV between 
the aorta and SMA (4). Nutcracker syndrome 
should not be mistaken for Wilkie syn drome, 
another rare clinical entity, also known as the 
superior mesenteric artery syndrome, and con‑
sisting in the compression of the last portion of 
the duodenum by the SMA. In some patients 
these two syndromes coexist (5).

There are two variants of the nutcracker 
syndrome: anterior and posterior. Anterior 
nutcracker syndrome represents the compres‑
sion of the LRV between the abdominal aorta 
and SMA. In the posterior nutcracker syn‑
drome, which is rarer, the LRV is squeezed 
between the abdominal aorta and the vertebral 
body (6, 7, 8). 

Not always LRV compression between SMA 
and the aorta translates into symptoms – the 
term “nutcracker phenomenon” is recommended 
to describe the specific anatomical and hemo‑
dynamical changes unaccompanied by symp‑
toms, while “nutcracker syndrome” is the pre‑
ferred term when the characteristic symptoms 
are present (8).

2. Clinical and laboratory 
manifestations
Females are most frequently affected, usu‑

ally in their 3rd of 4th decades. However, males 
may also be affected (6, 7), as in the case 
presented in this paper.

The most frequent symptom in the patients 
with nutcracker syndrome is intermittent mac‑
roscopic hematuria, sometimes severe enough 
to make blood transfusions necessary. Hematu‑
ria may be accompanied by left flank of lumbar 
pain. Less frequent manifestations are protein‑
uria, arterial hypertension, orthostatic hypoten‑
sion, fatigue, chronic pelvic pain, dysmenor‑
rhea. There are cases in the literature of massive 

proteinuria completely cured after the surgical 
correction of nutcracker syndrome. Nonethe‑
less, there are also cases of asymptomatic pa‑
tients – this is the reason this syndrome is 
significantly underdiagnosed (6, 7). A typical 
finding on physical examination is varicocele 
in males and varicose dilatations of the pelvic 
veins in female. Severe bleeding may result in 
pale skin and mucous membranes (6).

3. Diagnosis and complications 
Imaging techniques are crucial for the diag‑

nosis, including Doppler ultrasound examina‑
tion of the renal veins, renal arteriography, 
renal venography, and the assessment of the 
reno‑caval pressure gradient, computerized to‑
mography (CT) and magnetic resonance imag‑
ing (MRI). The compression of the LRV is most 
evident when the patient is standing. Doppler 
examination may demonstrate the compression 
of the LRV and is extremely useful for investi‑
gating the reflux in its largest tributary, the left 
gonadal vein. Demonstrating this reflux cor‑
roborates the diagnosis. 

The diagnosis is certified by renal venogra‑
phy, which is performed under local anesthesia 
and allows the measurement of the reno‑caval 
pressure gradient. Imaging findings that point 
to nutcracker syndrome are the diameter of 
LRV in the narrowed portion less than 5 times 
the diameter in the proximal portion, a more 
than 3 mmHg reno‑caval pressure gradient, and 
left gonadal vein reflux (6, 9, 10, 11).

A dreaded complication of this syndrome is 
LRV thrombosis, of which there are several 
cases reported so far. Computerized tomogra‑
phy is the gold standard among the diagnostic 
methods (12).

4. Treatment
Treatment becomes necessary in nutcracker 

syndrome when the symptoms are severe enough 
to reduce the quality of life. The curative treat‑
ment is surgical, including: LRV transposition, 
SMA transposition, gonado‑caval or reno‑caval 
venous bypass, renal autotransplantation, or 
stent insertion in the narrowed portion of the 
LRV (13). The first surgical intervention for 
this syndrome was performed in 1974 by Pas‑
tershank (1). 

Intra‑pelvic chemical cauterization with 0,1% 
silver nitrate solution may also be employed but 
the benefit is unclear. (14,15)
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RESuLtS
This is the case of 27 years old male patient, 

that presented with intermittent macroscopic 
hematuria that started almost 2 years previ‑
ously. The hematuria was intermittent, total, 
aggravated by exercise and slightly ameliorated 
during night. The personal history included left 
sided varicocele surgically treated when the 
patient was 18 years old. There was no family 
history of hematuria either microscopic or mac‑
roscopic.

Physical examination revealed pale skin and 
mucous membranes. The lab tests showed nor‑
mocytic normochromic anemia (Hb 10 mg/dl), 
while urinalysis demonstrated macroscopic he‑
maturia with normal‑shaped (isomorphic) urine 
red blood cells and proteinuria (2 g/24h). Re‑
peated urine cultures on special media for 
Schistosoma and mycobacteria yielded negative 
results. 

Cystoscopy confirmed bleeding from the left 
ureteral orifice. Ureteroscopy performed with 
a flexible digital ureteroscope showed petechi‑
al areas, inflammatory‑looking papillae, and 
blood clots in the left kidney pelvis. 

Renal venous Doppler ultrasound raised the 
suspicion of LRV compression between aorta 
and SMA. MRI showed significant respiratory 
variation of the aorto‑mesenteric angle, with 
inspiratory compression of the LRV resulting 
in a marked and abrupt decrease in the LRV 
diameter. CT showed no anomalies. Kidney 
radionuclide scan demonstrated normal radi‑
otracer uptake in both kidneys. 

Renal venogram confirmed nutcracker syn‑
drome and the decision was made to surgically 
treat the patient. 

A bypass was laparoscopically performed 
between the LRV and the infrarenal portion of 
inferior vena cava, with favorable postoperative 
outcome. About 1 month after surgery, Doppler 
ultrasound showed no signs of graft thrombosis 
and normal blood flow in the left renal artery.

After surgery, the patient was prescribed an 
oral anticoagulant for 1 month and antiplatelet 
treatment for 1 year. Macroscopic hematuria 
persisted after surgery, probably as a medica‑
tion side effect. Therefore, therapeutic success 
could not be fully appreciated at that moment 
and its confirmation had to await anticoagulant 

and antiplatelet treatment cessation.
Six months after surgery, the patient main‑

tained adequate hydration (about 1500‑2000ml 
daily); by and large, macroscopic hematuria 
episodes became increasingly rarer and seemed 
to be associated with reduced fluid intake.

Twelve months after surgery, after discon‑
tinuing antiplatelet treatment, the patient denied 
macroscopic hematuria, while urinalysis showed 
no microscopic hematuria, confirming the suc‑
cessful treatment of the nutcracker syndrome 
in this patient. 

dIScuSSION
Our patient was male in contrast to the fe‑

male preponderance reported in the literature 
(6, 7). It is likely that this syndrome is under‑
diagnosed, both in males and females, many 
cases being asymptomatic. 

Nutcracker syndrome in our patient con‑
sisted in urinary symptoms including intermit‑
tent macroscopic hematuria and proteinuria. 
However, about a decade earlier the patient was 
diagnosed with varicocele, for which surgery 
was performed. Hematuria on urinalysis was 
absent at that moment in time, but it occurred 
9 years later. 

The patient was diagnosed with nutcracker 
syndrome after ruling out all the other causes 
of macroscopic hematuria, including nephro‑
logical, urological, vascular, cardiac conditions 
or bleeding diatheses, which is in agreement 
with the established fact that the diagnosis in 
this syndrome is made by exclusion. The ther‑
apeutic success was confirmed one year after 
surgery. 

cONcLuSIONS
Nutcracker syndrome is a rare cause of mi‑

cro‑ or macroscopic persistent hematuria. The 
prevalence of this syndrome is likely to be higher, 
as it is very probably underdiagnosed. In view 
of this case report the question arises whether 
this syndrome should be suspected and active‑
ly searched for in individuals with persistent 
micro‑ or macroscopic hematuria or in patients 
surgically treated for left varicocele, even in the 
absence of nutcracker syndrome symptoms. The 
answer to these questions will have to await 
future studies. 
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