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Disclosures

None
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Nutcracker Syndrome

Venous origin renal symptoms
Left renal vein entrapment 
syndrome

“The left renal vein as it 
lies between the aorta 
and the superior 
mesenteric artery 
resembles a nut between 
the jaws of a nutcracker.”     
-J.C.B. Grant, 1937Normal aortomesenteric angle 35-50 degrees
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Nutcracker Syndrome Signs/Symptoms

Left flank pain
Abdominal pain
Pelvic pain
Hematuria
Proteinuria
Varicocele
Pelvic varices

Said SM, et al. Renal nutcracker syndrome: Surgical options. Seminars in Vascular Surgery, 2013-03-01, Volume 26, Issue 1, Pages 35-42, 2013.
Li S, et al. Association between left renal vein entrapment and varicocele recurrence: a cohort study in 3042 patients.  Scient Rep . 2018;8(1):10534.
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Nutcracker Syndrome Anatomy

Compression of left 
renal vein between 
superior mesenteric 
artery and aorta
Left renal vein 
hypertension 
Gonadal vein reflux 
and dilation
Pelvic varices and 
pelvic congestion Ribeiro,  et al. Prevalence of le ft renal vein compression (nutcracker phenomenon) 

signs on computed tomography angiography of healthy individuals J Vasc Surg VL 
Volume 8, Issue 6, 1058 – 1065.
Góes AMO, et al. Compression of left renal vein and left common iliac vein on CT 
scans:how often are they detected? J Vasc Bras. 2020 Jun 1;19.
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Heilijgers F, et al.Nutcracker syndrome. J Vasc Surg Venous Lymphat Disord. 2025 Jan;13(1):101970. doi: 10.1016/j.jvsv.2024.101970. Epub 2024 Oct 2. 
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Transposition Options

Left Renal Vein
Transperitoneal
50% require patch or 
interposition
Can treat PCS with 
ligation of ovarian vein

Left Ovarian Vein
IVC

Transperitoneal

Left iliac vein
Retroperitoneal

No need for 
interposition/vein patch
Can treat PCS as ovarian 
vein is ligated in the pelvis

7

Left Ovarian Vein-IVC Transposition

Said SM, Gloviczki P, Kalra M, Oderich GS, Duncan AA, Fleming MD, Bower TC. Renal nutcracker syndrome: Surgical options. Seminars in Vascular 
Surgery, 2013-03-01, Volume 26, Issue 1, Pages 35-42, 2013.
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Left Ovarian-Iliac Vein Transposition

2016
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Key Steps

Determine IVC vs iliac vein outflow target
If left iliac vein compression- transpose to IVC

Expose ovarian vein
Transperitoneal for IVC outflow, tunnel to IVC
Retroperitoneal for iliac vein outflow

Heparinize
Side biting clamp to IVC or proximal/distal clamp 
to iliac vein 
Longitudinal venotomy
End-side beveled anastomosis
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Case 1:

25 y.o. woman with a 3-year history of vaginal pain, 
pelvic pain, dyspareunia, left flank pain, 
microscopic hematuria 
Has undergone pelvic floor physical therapy with 
botulinum toxin injections
No lower extremity symptoms
VAS pain ranges 6-7, worse with standing
PMH: Endometriosis, nephrolithiasis, G1P0, BMI 25
PSH: Laparoscopy x 2
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Case 1: CT Venogram
-Retroaortic L renal vein with 
severe compression
-L ovarian vein 11 mm in 
diameter
-Large pelvic varicose veins
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Case 1: CT Venogram

Retroaortic left renal vein

Left ovarian vein
IVC

Aorta
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Case 1: Venogram
-Severe L renal vein compression
-Dilated L ovarian vein with reflux
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Case 1: Venogram
-Pelvic varicosities with cross-filling
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Case 1:Treatment Options

L ovarian vein transposition (IVC or Iliac vein)
L renal vein transposition with L ovarian vein 
ligation
L renal vein stenting with L ovarian vein 
embolization

Viradia et al. Nutcracker syndrome as a cause of recurrent symptoms in pelvic congestion syndrome patients who underwent gonadal vein 
embolization JVIR 29 (4) S158, 2018.
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Case 1: Treatment

Left ovarian vein 
transposition to the 
IVC
Borderline significant 
L common iliac vein 
compression

Left CIV

Right CIA
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Case 1: Follow-up

ASA 81 mg daily x 6 months
Follow up at 1, 6, 12 months
Duplex ultrasound shows patent left ovarian vein 
transposition
Complete symptom resolution reported
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Case 2: Nutcracker Syndrome and 
Pelvic Congestion Syndrome Case

26 y.o. woman with 3-year history of lower 
abdominal, flank and pelvic pain. Abdominal 
bloating and constipation.
G1P1
No leg symptoms or varicose veins
MRV showed pelvic varicose veins
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Case 2: CT Venogram
-L renal vein compression
-Dilated B ovarian veins (R 1.2 cm, L 1.5 cm)
-Pelvic varicose veins >1 cm
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Case 2: Venogram
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Case 2: Ovarian Vein Embolization 
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Case 2: L Ovarian Vein-Iliac Vein 
Transposition

L OV

L CIA

L EIV
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Summary

Nutcracker syndrome can be associated with 
gonadal vein reflux and pelvic congestion
Ovarian vein may be used for transposition and 
avoids need for vein patch/cuff adjuncts
Left iliac vein may be used for outflow using 
retroperitoneal approach
Little data in the literature on long-term 
outcomes
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