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Case Report

Endovascular stenting for nutcracker syndrome

Kuo-Kang Feng, Chun-Yang Huang, Chen-Yuan Hsiao, Tsung-Hsing Lee, Tzu-Ting Kuo,
Chun-Che Shih, Chiao-Po Hsu*

Division of Cardiovascular Surgery, Department of Surgery, Taipei Veterans General Hospital and National Yang-Ming University School of Medicine, Taipei,

Taiwan, ROC

Received September 20, 2011; accepted February 22, 2012
Abstract
Nutcracker syndrome (NCS) is a rare pathology manifested by pain or hematuria in males and females alike. It can be easily overlooked, and
should be considered in young men or women with symptoms of extended duration. We present a case of a 54-year-old female with chronic
lower abdominal pain radiating to the left thigh of 4 years in duration. Computed tomography (CT) eventually revealed engorged left renal,
gonadal, and uterine veins due to compression between the superior mesenteric artery (SMA) and the abdominal aorta, consistent with NCS.
After a successful endovascular stenting and a 6-month period of antiplatelet and anticoagulant therapy, the patient returned to stable health.
NCS, while rare, should be suspected in patients of both sexes with persistent pain or hematuria.
Copyright � 2013 Elsevier Taiwan LLC and the Chinese Medical Association. All rights reserved.
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1. Introduction

Nutcracker syndrome (NCS), or renal vein entrapment
syndrome, is a rare and easily overlooked condition. It is
characterized by external compression of the outflow from the
left renal vein (LRV) into the inferior vena cava (IVC). Most
often, it implies compression of the LRV between the aorta
and the superior mesenteric artery (SMA), known as the
anterior nutcracker. It may coincide with SMA syndro-
medcompression of the third portion of the duodenum by the
abdominal aorta and the SMA.1 The retro-aortic renal vein
may be compressed between the aorta and the vertebral body,
a condition known as posterior nutcracker.2 The relationship
between these structures is shown in Fig. 1. The LRV may also
be compressed by nearby neoplasms, lymphadenopathy, or an
enlarged abdominal aortic aneurysm. Endovascular technol-
ogy may provide minimally invasive therapy to relieve the
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symptoms of this compression syndrome. Herein, we report a
case of successful stenting to treat NCS.

2. Case report

A 54-year-old female complained of frequent lower
abdominal pain radiating to the left thigh for 4 years. Her
gynecological record was pregnant 4 times, given birth 4 times
(G4P4) with menopause 3 years previously. She denied any
systemic disease, but had undergone a laparoscopic chole-
cystectomy procedure 7 years previously. During the past
4 years, the patient had several times visited local clinics and
our hospital, including the emergency department, to address
her abdominal pain. Physical examination showed lower
abdominal tenderness, and laboratory examination disclosed
mild anemia (hemoglobin ranging 10e13 g/dL) and several
instances of microscopic hematuria.

The patient was referred to our colorectal and gastrointes-
tinal clinic for further evaluation because of chronic symp-
toms. Colonoscopy revealed no abnormal findings; an upper
gastrointestinal endoscopy showed only gastritis. Our neuro-
logical clinic was also consulted because abdominal pain
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Fig. 1. The relationship between the abdominal aorta, SMA, LRV (V), and

duodenum (D). LRV ¼ left renal vein; SMA ¼ superior mesenteric artery.
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occasionally radiated to the left thigh, and magnetic resonance
imaging (MRI) of the spine showed a bulging disc at the level
of L5-S1, with mild dural sac compression. The patient was
then transferred to the gynecologic clinic where transvaginal
sonography showed suspected endometrial hyperplasia and
fluid accumulation over the cul-de-sac. Pelvic congestion
syndrome was diagnosed and conservative treatment was
suggested. As symptoms failed to improve 2 months after
medical treatment, the patient received multi-detector
computed tomography (MDCT). It showed that the LRV was
compressed between the superior mesenteric artery (SMA)
and the abdominal aorta, with engorged left gonadal and
uterine veins (Fig. 2A and B). The diameter of the LRV was
2.5 � 3.6 mm at its most compressed level, and
19.4 � 16.7 mm at its most dilated level; the diameter of the
proximal gonadal vein was 7.6 � 7.4 mm. The patient was
diagnosed with NCS and admitted for further intervention.

After admission, blood analysis showed normal white blood
count, platelet count, and biochemistry, but mild anemia.
Urine analysis was normal. A cardiovascular surgeon was
consulted and surgical intervention was suggested. After being
told the risks and benefits of both surgical and endovascular
therapeutic alternatives, the patient agreed to undergo endo-
vascular stenting. Under general anesthesia, the patient was
placed supine on the sterilized and draped operative field. The
right common femoral vein was gently punctured with an 18-
gauge needle, a guidewire was inserted, followed by a 10-Fr/
10-cm sheath. Heparin (3000 U) was administrated intrave-
nously, and activated clotting time checked hourly to ensure it
remained above 200 seconds. A 0.035-inch/180-cm hydro-
philic guidewire (Terumo Corporation, Tokyo, Japan) was
inserted into the IVC and the venography of the IVC was
obtained via a pigtail catheter. The catheter and sheath were
then exchanged for an 8-French (Fr)/55-cm Mach1 peripheral
catheter (Boston Scientific Inc., Natick, MA, USA). The
catheter was advanced to the junction of the IVC and LRV,
then the LRV was cannulated with a Terumo 0.035-inch
guidewire, followed by a CHG 2.5 and Vanschie 2 catheter
(Cook Medical Inc., Brisbane, Australia).

A selective left renal venogram was performed, which
identified abundant large collaterals of the left adrenal and
renolumbar veins. A 0.035-inch Amplatz super stiff wire
(Boston Scientific Inc., Natick, MA, USA) was advanced into
the LRV after the catheter and the long sheath was advanced,
followed by the dilator. The stenosis lesion was pre-dilated
with an 8.0 mm � 80 mm balloon (Wanda standard; Boston
Scientific Inc., Natick, MA, USA). The lesion length was
measured with the balloon and a 14 mm � 4 cm stent (Zilver
635 self-expanding stent; Cook Medical Inc., Brisbane,
Australia) was advanced and deployed. The venography was
checked again and revealed a widened LRV with decreased
collateral filling. The whole procedure was tolerated well by
the patient. The duration of fluorography was 33 minutes, the
dosage was 232 mGy, and 50 mL of contrast volume was used.

After the procedure, we arbitrarily chose to treat this patient
with aspirin (100 mg/day), clopidogrel (Plavix, 75 mg/day)
and 1-week low-molecular-weight heparin (Clexane, 0.2 cm3

subcutaneously twice/day). No postoperative complications
occurred, and computed tomography (CT) on the 3rd day
postoperatively showed the patient’s stent had remained
immobile, without migration (Fig. 2C and D). With stable vital
signs, the patient was discharged on a 6-month regimen of
aspirin (100 mg/day), clopidogrel (Plavix, 75 mg/day), and
coumadin (Warfarin, 2.5 mg/day), and thereafter monthly
followed up at the outpatient department.

3. Discussion

NCS is an infrequently seen and easily overlooked condition.
The severity of this syndrome varies from the virtually asymp-
tomatic cases, sometimes involving microscopic hematuria, to
gross hematuria and severe pelvic congestion.3,4 NCS should be
considered in young men or women with symptoms of extended
duration during our practice.5 In this case, microscopic hema-
turia was found several times, but this symptom could not be
linked to the patient’s abdominal pain, the two most common
symptoms of NCS. Consequently, we had not yet formally
diagnosed NCS, and the syndrome remained. Varicocele is
another common symptom, and the LRV is compressed in more
than half of those patients with varicocele.6,7 Hence, NCS
should be routinely excluded as a possible cause of varicocele.

Diagnosis of NCS, both challenging and commonly
delayed, requires a high index of suspicion and can be
accomplished with Doppler sonography, CT, MRI, or retro-
grade phlebography. It is confirmed by a pressure gradient of
>3 mmHg across the lesion.5,8,9 Doppler ultrasonography or
MDCT may be used as the initial diagnostic test in patients
with suspected NCS. Doppler ultrasonography can assess the



Fig. 2. CT images of the LRV before and after endovascular stenting. Engorged left renal and gonadal veins (white arrow) in (A) and (B) before stenting. LRVand

gonadal veins with decreased diameter (white arrow) in (C) and (D). The orange arrow head shows the stent. CT ¼ computed tomography; LRV ¼ left renal vein.
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antero-posterior diameter and peak velocity of the LRV in two
places: (1) at the level of the renal hilum; and (2) at the point
where the LRV crosses between the aorta and the SMA.
Diagnosis of nutcracker phenomenon should be considered in
cases in which the antero-posterior diameter and peak velocity
at these two points exceeds the norm by a factor of four.10,11 In
this case, we did not conduct pre-operative Doppler sonogra-
phy or an intra-operative hemodynamic study because MDCT
provided obvious anatomical confirmation (compression of
LRV and varicose veins) of NCS.

Traditionally, persistent or anemizing 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.12,13 A variety of sur-
gical approaches have been developed to decrease LRV hyper-
tension or pelvic venous reflux, and these have been well
reviewed by Menard et al.13 A report of 23 cases by Wang et al
shows that LRV transposition is an efficient surgical approach
with an acceptable risk of complications. However, in some
cases, pelvic pain may persist despite removal of the obstruction
to the renal venous backflow.14 Intravascular stenting to treat
NCS using expandable metallic stents was first reported by
Neste et al.15 Sporadic cases of intravascular stenting have since
been reported using a variety of stents, but with relatively short
follow-up. This patient may be the first reported case of NCS
treated with endovascular stenting in Taiwan. Currently,
percutaneous angioplasty and stenting for symptomatic LRV
compression for NCS is an excellent, effective, and safe alter-
native to surgery.16 As yet, no consensus has been reached
concerning the optimal size and type of stent (balloon-expand-
able or self-expanding). Chen et al have shown, in a longer
follow-up of 61 patients, that endovascular stenting is a primary
option for NCS.17 However, further follow-up and investigation
will be required to determine if the durability of this approach
compares favorably to current open options, because of con-
cerns including stent migration,12,18 thrombosis,19 deformity,
and erosions. Another issue is the danger associated with the
post-stenting use of anticoagulants and antiplatelets.

In conclusion, NCS is a rare pathology manifested by pain
with or without microscopic or gross hematuria. Ultimately,
NCS should be suspected in young men or women with
symptoms of lengthy duration, and endovascular stenting for
symptomatic LRV compression may be an effective and safe
treatment.



353K.-K. Feng et al. / Journal of the Chinese Medical Association 76 (2013) 350e353
References

1. Wilson-Storey D, MacKinlay GA. The superior mesenteric artery syn-

drome. J R Coll Surg Edinb 1986;31:175e8.

2. Urban BA, Ratner LE, Fishman EK. Three-dimensional volume-rendered

CT angiography of the renal arteries and veins: normal anatomy, variants,

and clinical applications. Radiographics 2001;21:373e6. questionnaire

549e55.

3. Rogers A, Beech A, Braithwaite B. Transperitoneal laparoscopic left

gonadal vein ligation can be the right treatment option for pelvic

congestion symptoms secondary to nutcracker syndrome. Vascular

2007;15:238e40.
4. Rudloff U, Holmes RJ, Prem JT, Faust GR, Moldwin R, Siegel D. Mes-

oaortic compression of the left renal vein (nutcracker syndrome): case

reports and review of the literature. Ann Vasc Surg 2006;20:120e9.

5. Dellavedova T, Racca L, Ponzano RM, Minuzzi S, Olmedo JJ, Minuzzi G.

Nutcracker syndrome: a case report. Rev Mex Urol 2010;70:51e4.

6. Unlu M, Orguc S, Serter S, Pekindil G, Pabuscu Y. Anatomic and he-

modynamic evaluation of renal venous flow in varicocele formation using

color Doppler sonography with emphasis on renal vein entrapment syn-

drome. Scand J Urol Nephrol 2007;41:42e6.

7. Chait A, Matasar KW, Fabian CE, Mellins HZ. Vascular impressions on

the ureters. Am J Roentgenol Radium Ther Nucl Med 1971;111:729e49.
8. Kurklinsky AK, Rooke TW. Nutcracker phenomenon and nutcracker

syndrome. Mayo Clin Proc 2010;85:552e9.

9. Beinart C, Sniderman KW, Tamura S, Vaughan Jr ED, Sos TA. Left renal

vein to inferior vena cava pressure relationship in humans. J Urol

1982;127:1070e1.
10. Zhang H, Zhang N, Li M, Jin W, Pan S, Wang Z, et al. Treatment of six

cases of left renal nutcracker phenomenon: surgery and endografting.

Chin Med J (Engl) 2003;116:1782e4.

11. Park SJ, Lim JW, Cho BS, Yoon TY, Oh JH. Nutcracker syndrome in

children with orthostatic proteinuria: diagnosis on the basis of Doppler

sonography. J Ultrasound Med 2002;21:39e45.

12. Hartung O, Grisoli D, Boufi M, Marani I, Hakam Z, Barthelemy P, et al.

Endovascular stenting in the treatment of pelvic vein congestion caused

by nutcracker syndrome: lessons learned from the first five cases. J Vasc

Surg 2005;42:275e80.

13. Menard MT. Nutcracker syndrome: when should it be treated and how?

Perspect Vasc Surg Endovasc Ther 2009;21:117e24.
14. Wang L, Yi L, Yang L, Liu Z, Rao J, Liu L, et al. Diagnosis and surgical

treatment of nutcracker syndrome: a single-center experience. Urology

2009;73:871e6.

15. Neste MG, Narasimham DL, Belcher KK. Endovascular stent placement

as a treatment for renal venous hypertension. J Vasc Interv Radiol

1996;7:859e61.

16. VenkatachalamS, BumpusK,Kapadia SR,GrayB, LydenS, ShishehborMH.

The nutcracker syndrome. Ann Vasc Surg 2011;25:1154e64.

17. Chen S, Zhang H, Shi H, Tian L, Jin W, Li M. Endovascular stenting for

treatment of Nutcracker syndrome: report of 61 cases with long-term

followup. J Urol 2011;186:570e5.
18. Zhang H, Li M, Jin W, San P, Xu P, Pan S. The left renal entrapment

syndrome: diagnosis and treatment. Ann Vasc Surg 2007;21:198e203.

19. Ahmed K, Sampath R, Khan MS. Current trends in the diagnosis and

management of renal nutcracker syndrome: a review. Eur J Vasc Endovasc

Surg 2006;31:410e6.


	Endovascular stenting for nutcracker syndrome
	1. Introduction
	2. Case report
	3. Discussion
	References


