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Nutcracker Syndrome
(Symptomatic Renal Vein Compression)

SMA
Aorta LRV



Posterior Nutcracker Syndrome



• Young,  thin patient
• Left Flank Pain
• Hematuria
• Left Varicocele

• Young or middle 
aged women

• Pelvic Congestion    
Syndrome

Nutcracker Syndrome
Clinical Presentation



Duplex US
LRV

MEAN RATIOS 
IN 31 PATIENTS:

PSV ratio*: 6.1 ± 2.6
Diameter ratio*: 6.1 ± 2.7

PSV:147 cm/s

PSV:20 cm/s

PSV ratio: 
7.4

Narrowest Point

Hilum



CTA/MRA

Aorta-SMA angle: 
23.3 ± 5.8o

n=34
(Normal: 38o )

Angle 18.5o



Venogram with 
Pressure 

measurements

Lumbar and gonadal 
collaterals

Pressure gradient 
(LRV/IVC): 3.4 ± 1.4

n=27
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•Conservative
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• Pain management 
• Improved nutrition, weight gain, 
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•Open surgical
• Endovascular 
• Hybrid
• Laparoscopic/Robotic



Open Surgical Treatment 

• Left renal vein transposition 
• Left renal vein bypass
• Gonadal vein IVC transposition 
• Gonadal- iliac vein anastomosis
• Renal autotransplantation
• Transposition of the SMA 
• Nephropexy
• Nephrectomy







Operative Technique 
Saphenous vein cuff Saphenous vein patch





Resolution of symptoms in 87%



J Urol 2011:186;570-575

• 59 of 61 had good to excellent 
results
• hematuria resolved in 60%
• one stent migration – open 
heart surgery

• one conversion



30 patients
No perioperative complications
2 stent migrations into IVC by 12 months
All patients improved (median follow-up 
of 36 mo)



VENOUS STENTS

7 series, 180 patients (175 from China)

Good clinical results at 6 -126 months

Stent migration : 0 to 6.6%



HYBRID REPAIR
Transposition with patch and stent



NUTCRACKER SYNDROME
Conclusions

• If diagnosis confirmed, treat conservatively



NUTCRACKER SYNDROME
Conclusions

• If diagnosis confirmed, treat conservatively
• Open surgery remains the first line of 

intervention



NUTCRACKER SYNDROME
Conclusions

• If diagnosis confirmed, treat conservatively
• Open surgery remains the first line of 

intervention
• Stents have a high mid-term success rate 

but migration, fracture, perforation and 
restenosis are problems



NUTCRACKER SYNDROME
Conclusions

• If diagnosis confirmed, treat conservatively
• Open surgery remains the first line of 

intervention
• Stents have a high mid-term success rate 

but migration, fracture, perforation and 
restenosis are problems
• Stent migration is prevented only with 

hybrid repair



Clinical trials with dedicated 
venous stents 

(short and flexible, 
resist fracture and migration)

are urgently needed!

NUTCRACKER SYNDROME



Nutcracker Syndrome:
Exists And We Should Treat It

With Intervention if Conservative 
Treatment Fails, with 

Excellent Chance of Clinical 
Success

THANK YOU!


