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a  b  s  t  r  a  c  t

Nutcracker  syndrome  is  a rare  entity  that  corresponds  to  an  abdominal  pain  following  compression
of  the  left  renal  vein  during  its passage  between  the  aorta  and  the  superior  mesenteric  artery,  with
a  peak  prevalence  in adults  between  20  and  30 years  old,  The  typical  clinical  presentation  includes
hematuria,  orthostatic  proteinuria  with  or without  flank  pain.  doppler  ultrasound  has  a sensitivity  of
78%  and  specificity  of 100%,  Both  CT  and  MRI  can  show  the  compression  of  the  left  renal  vein  between
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the  aorta  and  the  superior  mesenteric  artery.
We  report  the  case  of a  young  patient  admitted  to  the  emergency  room  for abdominal  pain  mainly

localized  in the left hypochondrium,  with  microscopic  hematuria,  a CT scan  was  performed  showing  a
reduced  aorto  mesenteric  angle  with  a compression  of  the  left renal  vein  and  collateralization  of  venous
circulation  of  left gonadal  vein.

© 2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is an  open  access  article
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1. Introduction

Nutcracker syndrome is a rare entity that corresponds to a
benign abdominal pain following compression of the left renal vein
during its passage between the aorta and the superior mesenteric
artery [1] often evoked in the presence of chronic hematuria. The
diagnosis is confirmed by a CT scan of vascular reconstruction of
the hilar region of the kidney and the study of the pressure gradi-
ent between the left renal vein and the inferior vena cava [2], we
report the case of a young patient admitted to the emergency room
for abdominal pain mainly localized in the left hypochondrium,
with microscopic hematuria, a CT scan was performed showing a
reduced aorto mesenteric angle with a compression of the left renal
vein and collateralization of venous circulation of left gonadal vein.

1.1. Patient and observation

A 20-year-old woman with no particular pathological history
admitted to the emergency room for abdominal pain in the left

hypochondrium and epigastric region without any transit disor-
der or externalized digestive bleeding, and in whom the physical
examination found a conscious patient who was hemodynamically
and respiratory stable, the body mass index was 18 kg/m2 (under-
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eight). The abdominal examination found an epigastric and left
ypochondrium tenderness, an abdominal CT scan was performed
howing an aorto-mesenteric angle measured at 14.2◦ with a nar-
owing of the left renal vein at this (Fig. 1), and varicose dilatation
f the homolateral gonadal vein (Fig. 2).

The biological check-up showed a microcytic hypochromic ane-
ia  with a hemoglobin level of 9 g/dl with a microscopic hematuria
ithout proteinuria at the urinary analysis, the creatinine level is 7
g/l and the urea level is 0.34 g/l. A conservative management was

erformed, The patient benefited from a clinical-biological moni-
oring with an hypercaloric diet, after 7 days of hospitalization the
bdominal pain disappeared and the patient was advised to gain
eight to increase in retroperitoneal adipose tissue, for reducing

eft renal vein tension, the patient was followed up every 6 months
ith a control examinations and if needed a intra venous CT scan.

. Discussion

Nutcracker syndrome is characterized by compression of the left
enal vein between the abdominal aorta and the superior mesen-
eric artery, resulting in an obstruction of blood flow from the left
enal vein into the inferior vena cava due to extrinsic compres-
ion [3]. This is a rare situation whose prevalence is unknown [4].

t has been described as more common in women in the third or
ourth decade, although a later study showed equal prevalence
etween men  and women [5] with a peak prevalence in adults
etween 20 and 30 years old probably related to the rapid devel-

s an open access article under the CC BY-NC-ND license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2020.11.088
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.11.088&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:ouchanemed@gmail.com
https://doi.org/10.1016/j.ijscr.2020.11.088
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
K. Elhattabi et al. International Journal of Surgery Case Reports 77 (2020) 730–732

Fig. 1. (A) an axial CT showing the beak sign with an upper aorto-mesenteric angle m
aortomesenteric portion of the left renal vein.
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Fig. 2. CT scan showing a varicose dilatation of the left gonadal vein (arrow).

opment of vertebral bodies during puberty, causing a narrowing of
the angle between the abdominal aorta and the superior mesen-
teric artery [6] compression of the left renal artery is most often
anterior, between the abdominal aorta and the superior mesen-
teric artery, more rarely compression is posterior when the left
renal vein passes between the abdominal aorta and the spine,
then we speak of a posterior nutcracker syndrome [7] the other
etiologies: Pancreatic tumors, para-aortic adenopathy, retroperi-
toneal tumors, abdominal aortic aneurysm, duplication of the left
renal vein, left renal ptosis, lordosis and decrease of retroperi-
toneal and mesenteric adipose tissue [8] the nutcracker syndrome
can be clinically differentiated into 2 subtypes as follows: typical
presentation (or renal presentation) and atypical presentation (or
urological presentation). The typical clinical presentation includes
hematuria, orthostatic proteinuria with or without flank pain. Atyp-
ical presentation includes Abdominal pain, varicocele, dyspareunia,
dysmenorrhea, fatigue and orthostatic intolerance [3]. Positive
diagnosis is based on imaging showing a renal cell recoil gradient

◦
≥3 mmHg, an angle of less than 45 between the aorta and the supe-
rior mesenteric artery, a narrowing of the left renal vein, Collateral
venous circulation, gonadal vein distension or pelvic congestion
[6]. Doppler ultrasound has a sensitivity of 78% and specificity of

u
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easured at 14.2◦ (red arrow). (B) Curved image demonstrating Beak Sign at the

00%. Both CT and MRI  can demonstrate compression of the left
enal vein in the angle formed by the superior mesenteric artery
nd the abdominal aorta, gonadal vein distension and pelvic con-
estion. The most specific nutcracker syndrome CT result was a
atio of left renal vein diameter of hilar and aorto-mesenteric left
enal vein ≥4.9 (100% specificity) and an axial CT image with a
eak sign [3]. Phlebography is the standard gold test to confirm
he diagnosis of nutcracker syndrome which shows a pressure gra-
ient in the trapping zone. The reflux of contrast into the adrenal
nd gonadal veins from the peri-urethral and peri-renal venous
ollaterals, and the pooling of contrast in the left renal vein [9].
he management of nutcracker syndrome depends on the clinical
resentation and severity of hypertension in the left renal vein,
anging from simple monitoring to nephrectomy. Mild and tolera-
le symptoms can be followed conservatively. However, recurrent
oarse hematuria with anemia, severe flank pain, impaired renal
unction and ineffective or worsening conservative therapy, per-
istent orthostatic proteinuria after 24 months of follow-up may
equire surgical treatment [9,10]. The conservative approach with
bservation for at least 2 years without medication is the best
ption for patients under 18 years of age, 75% of patients with
ematuria have complete resolution during this period [11]. Sur-
ical techniques used for the treatment of patients with severe
ymptoms are Nephropexy, intravascular and extravascular stent
mplantation, transposition of the left renal vein or superior mesen-
eric artery, gonadal bypass surgery, renal auto transplantation and
ephrectomy [3] to our patient, the therapeutic attitude was a clin-

cal surveillance with an hypercaloric diet weight to increase in
etroperitoneal adipose tissue, for reducing left renal vein tension.
his case has been reported in line with the SCARE Guideline 2018
12].

. Conclusion

The nutcracker syndrome is defined as the compression of the
eft renal vein between the aorta and the superior mesenteric
rtery angle responsible for many clinical manifestations, often

nknown and must be evoked in front of abdominal pain associated
ith micro o macroscopic hematuria, its management depends on

he severity of clinical signs ranging from simple monitoring to
ephrectomy.
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