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First reported in 1950 by El-Sadr and Mina,1 the nutcracker
phenomenon is a rare anatomical variant caused by compres-
sion of the left renal vein by an overriding superior mesen-

teric artery near its point of origin. The term “Nutcracker
Syndrome”was subsequently coined by de Schepper2 in 1972
to be a clinically symptomatic form of the phenomenon, and
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Abstract The nutcracker syndrome is a rare clinical manifestation of symptoms caused by the
compression of the left renal vein by an overriding superior mesenteric artery, an
anatomical variant otherwise known as the nutcracker phenomenon. Usually present in
women and children, when symptomatic, it commonly presents with hematuria,
proteinuria, and chronic pelvic pain. Effective modalities of treatment apart from
conservative management, include both invasive surgical procedures such as renal vein
transposition and autotransplantation of the kidney and more popular recently, the less
invasive endovascular stenting. Both options, however, are not without complications,
such as, retroperitoneal hematomas or stent migration, thrombosis and restenosis. We
now present a case of spontaneous renosplenic shunting in a 68-year-old lady of Chinese
descent with the nutcracker syndrome—the first of such cases to be ever reported in a
patient with no preexisting predilection for chronic liver disease and portosystemic
shunting. Despite having significant pelvic venous congestion as evident on computed
tomography scans, she remained asymptomatic. This may present a novel paradigm
shift for the treatment of the nutcracker syndrome —surgical creation of a renosplenic
bypass instead of current modalities, an alternative solution which can be performed
laparoscopically and is without problems related to stent use. The creation of
laparoscopic splenorenal bypass has been reported once thus far in Cleveland Ohio
by Chung and Gill with good symptomatic improvement but no further studies since to
validate its long-term effectiveness.
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on the basis of limited cases reported in literature, it occurs
most commonly inwomen and children. It usually presents in
the second or third decade, and may present with hematuria,
proteinuria,3 chronic pelvic pain syndromes,4 abdominal
pain, varicoceles formations or rupture.5 It is also associated
with low body mass index, orthostatic disturbances,6 and
fatigue, with studies documenting improvement in fatigue
upon relief of pelvic compression.7

Various reports describe cases of the nutcracker syndrome
coexisting with the superior mesenteric artery (SMA) syn-
drome, a close cousin and more well-known syndrome
involving compression of the duodenum by the SMA.

The diagnosis of the nutcracker syndrome is made when
the phenomenon is accompanied by clinical symptoms. Ra-
diological evidence (e.g., Doppler ultrasonography or com-
puted tomography), as well as hemodynamic changes which
can be quantified via angiography and retrograde venogra-
phy, both gold standard choices are also recommended. A
renocaval pressure gradient of > 3 mmHg is required before
a definite diagnosis of the nutcracker syndrome is made8

(pressure gradients in normal individuals have been found
to be < 1 mm Hg9), however, having said that, the pressure
gradients also often vary with hydration and degree of
collateralization.

In terms of treatment options, depending on degree of
symptoms, they can range from conservative follow-ups to
invasive surgical procedures, and more recently the less
invasive endovascular stenting.10–14 These however are not
without complications. Left renal vein transposition, for
example, the most commonly used procedure to date,15 has
known complications of left renal vein thrombosis, as well as
development of retroperitoneal hematomas16post operative-
ly, which may require further invasive surgical revisions. One
case even required nephrectomy17 because of the failure of
normalization of renocaval pressures with recalcitrant recur-
rent hematuria postoperatively. The recently more popular,
less invasive endovascular stenting also has complications
such as stent migration, thrombosis, and restenosis and may
even require anticoagulation.

We now present a unique case of an asymptomatic elderly
Asian lady whowas incidentally found to have the nutcracker
phenomenon after an admission for fall likely precipitated by
a urinary tract infection.

Case Presentation

A 68-year-old lady with no medical history first presented to
us with an accidental fall. She sustained a closed right lateral
malleolus fracture and was managed conservatively with a
cast. She reported a 2-day history of poor appetite with no
respiratory, abdominal, or lower urinary tract symptoms. She
also had no easy bruisability or bleeding manifestations.
There was also no history of drinking, smoking, or ingestion
of traditional medications.

On examination, she was found to be febrile at 37.8°C. The
rest of her vital signs (blood pressure, 152/81; heart rate, 90;
oxygen saturation as measured by pulse oximetry, SpO2 98%
on room air) and physical examination was unremarkable.

Laboratory investigations revealed thrombocytopenia
(platelets, 83 � 109/L; normal range, 170–420 � 109; hemo-
globin, 11.8 g/dL; normal range, 11/0–15.0 g/dL; white blood
cells, 6.4 � 109/L; normal range, 3.6–9.3 � 109/L), micro-
scopic hematuria and significant growth of urinary klebsiella
pneumonia sensitive to beta-lactam antibiotics (urinalysis:
red blood cells, 20 cells/µL; normal range, 0–13 cells/µL;white
blood cells, 15 cells/µL; normal range, 0–6 cells/µL; squamous
epithelial cells 2, Bacteria 3 þ). In addition, there was also
mild elevation of aspartate transaminase (AST) and bilirubin
(total bilirubin, 41 µmol/L; normal range, 7–31 µmol/L;
alanine transaminase, 32 U/L; normal range, 14–54 U/L;
AST, 67 U/L; normal range, 15–41 U/L; alkaline phosphatase,
60 U/L; normal range, 38–126 U/L) which subsequently led to
an ultrasound of her abdomen being performed. The rest of
her laboratory investigations (renal function, electrolytes,
coagulation profile, and chest X-ray) were normal.

The ultrasound revealed a normal liver size and parenchy-
mal echogenicity and a normal splenic size of 9.3 cm. How-
ever, moderate splenic varices were also seen. A computed
tomography (CT) of the abdomen and pelvis was then subse-
quently performed which revealed a splenorenal shunt with
compression and dilatation of the left renal vein by the
superior mesenteric artery as it branches out of the abdomi-
nal aorta. The left ovarian vein which drained into the left
renal veinwas also prominent with congestion of pelvic veins.
Radiological appearances of the liver and spleenwere normal
(see ►Figs. 1–4).

The case was discussed at a hospital-based multidisciplin-
ary vascular surgery- diagnostic radiology meeting and sub-
sequent follow-up on the basis of symptom development was
recommended. An oesophageogastroduodenoscopy to check
for unlikely gastric varices was also suggested and was
planned to be discussed with the patient at a later date.
The patient, however, declined and opted to return if she
developed any future symptoms. Her urinary tract infection
was treated with 1 week of Augmentin with resolution of the
fever and she was followed up thereafter with her general
practitioner. Subsequent repeat urine dipstick tests at
3 months also showed clearance of the infection. Serial

Fig. 1 CT AP transverse plane showing prominent distal left renal
vein (B) caused by compression of overriding superior mesenteric
artery (A).
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Fig. 2 CT AP coronal plane demonstrating reno- splenic shunt (A),
dilated renal vein (B), overriding superior mesenteric artery (C). Fig. 3 CT AP coronal plane demonstrating spleenic varicosities (A),

pelvic venous congestion (B).

Fig. 4 US Doppler renal veins demonstrating reduced renal flow distally in the left renal vein due to compression by overriding superior
mesenteric artery.
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laboratory tests also showed normalization of both her
platelet counts and liver panel.

This case illustrates a unique combination of spontaneous
splenorenal shunting in a patient with the nutcracker phenom-
enon. To date, only one other case report8 has been reported, but
describes thenutcracker phenomenonand splenorenal shunting
in a patient who also had a background of Grade C Child–Pugh
alcoholic cirrhosis, which could well account for the portal
hypertension and portosystemic anastomosis.

Discussion

As alluded to earlier, left renal vein transposition, and now
increasingly popular, endovascular stenting, are the most
commonly used treatment modalities for the nutcracker
syndrome. This shift towards avoiding excessive invasiveness
has shown promising long-term results10–14 and one study
has also concluded “all surgical operations effective except for
excessive invasiveness”.18 With progression and sophistica-
tion of surgical techniques and instruments, laparoscopic
minimally invasive surgery would naturally be a develop-
ment to look forward to.

Recently, Chung and Gill19 from Cleveland, Ohio had
successfully performed laparoscopic surgery on a symptom-
atic 29-year-old lady with severe flank pain secondary to the
nutcracker phenomenon. They had used a novel technique of
creating a renosplenic bypass laparoscopically and with good
success. This was done with a warm ischemic time of only 37
minutes, with immediate reduction of left renal vein disten-
sion and doubling of splenic vein diameter intraoperatively
and absolute symptomatic resolution at her 8th month
follow-up. Unfortunately, no figures to demonstrate objective
improvement hemodynamically as the patient declined fur-
ther investigations.

Conclusion and Future Plans

This first reported case of spontaneous renosplenic shunting
in an elderly lady with the nutcracker phenomenon, who had
radiological demonstration of chronic prominent pelvic ve-
nous congestion, but had never presented symptomatically,
may suggest and further support the use of the above
mentioned novel approach of creating renosplenic bypasses
laparoscopically as an alternative and upcoming treatment
option for the nutcracker syndrome.

Certainly, more studies have to be done before such a
treatment can be validated as superior to endovascular
stenting and left renal vein transposition. And the presence
of a renosplenic shunt alone may not be able to account for
absolute transition from a decompensated congested renal
vein to a compensated one as there are other asymptomatic
patients with the nutcracker phenomenon who do not have
the spontaneous renosplenic collateral. It is however without
doubt that the prospect of alternative treatment via mini-
mally invasive laparoscopic surgery is an exciting one. An-
other group from Shanghai, China,20 has also recently
described good anecdotal results from laparoscopic inferior
mesenteric-gonadal vein bypass.

This minimally invasive method of creating bypasses can
also be extrapolated to the treatment of other conditions
which may result in congestion of the left renal vein, such
as pancreatic neoplasms and retroperitoneal tumors.5 Fur-
thermore, surgical creation of bypass do not have
problems associated with stent use such as stent migra-
tion11 or the need for monitoring of coagulation status.
(see ►Fig. 5)

It is, thus, a worthwhile option to consider and more long-
term studies should be done to evaluate its effectiveness and
safety.

THE NUTCRACKER SYNDROME-
SUMMARY OF COMMON TREATMENT OPTIONS

CONSERVATIVE

Surveillance

Low Dose Aspirin

SURGICAL

Transposi�on

Le� renal vein (LRV) 
transposi�on± synthe�c 

wedge ± gra�

+ Surgical exposure 
limited to 
retroperitoneum (shorter 
renal ischemic �me than 
autotransplanta�on of 
kidney)
+ Most commonoly done

- Failure of normaliza�on 
of renocaval pressure, 
may require nephrectomy
- Risk of LRV thrombosis, 
requiring subsequent 
sten�ng and 
an�coagula�on

Mesoaro�c
transposi�on

+ Surgical exposure 
limited to 
retroperitoneum
+ Avoids LRV thrombosis 
from dissec�on and 
mobiliza�on

- Poten�al hazardous 
complica�ons from 
interrupted SMA blood 
flow

Auto transplanta�on

Le� kidney

+ Maximal efficacy 
for normaliza�on of 
renal venous 
circula�on
+ Avoids problem of 
posterior renal 
ptosis

- Invasive

Bypass and others

Reno- splenicbypass

+ Short renal 
ischemic �me
+ may be done 
laparoscopically

- Risk of splenic vein 
injury

Gonado- caval/ 
mesenteric bypass

+ Short renal 
ischemic �me
+ may be done 
laparoscopically

- One way valve in 
gonadal vein 
prevents bypass 
flow

Le� gonadalvein 
liga�on

- Infer�lity

ENDOVASCULAR

Wall stent/ Spiral Z 
stent/ Nikistent/ 

Palmaz stent/ Smart 
Control Stent

+ Minimally invasive

- Stent migra�on and 
dislodgement
- In�mal fibromuscular
hyperplasia with 
subsequent venous 
thrombosis
- Retrograde 
thrombosis extension 
and proximal 
emboliza�on, 
restenosis
- Need for 
an�coagula�on

Fig. 5 Summary of treatment options for the nutcracker syndrome.
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