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Fortuitous Discovery of Nutcracker Syndrome
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Abstract

Nutcracker syndrome (NCS) belongs to a group of rare vascular disorders. It refers to compression of the left
renal vein (LRV) generally between the abdominal aorta (AA) and the superior mesenteric artery (SMA). It is
one of the most unknown causes of chronic abdominal pain. Herein, we present the case of a young patient
who came to the emergency department for acute abdominal pain. Patient's history revealed an
uncharacterized chronic epigastric pain evolving for 13 years. The imaging showed acute appendicitis and
NCS; the latter finding was the principal explanation for the patient’s chronic pain. We hope that the concise
and synthetized structure of this case report will help physicians acquire the necessary reflexes to notice and
diagnose this already underdiagnosed syndrome.
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Introduction

Nutcracker syndrome (NCS), also known as left renal vein (LRV) entrapment, belongs to a group of rare
vascular disorders [1]. NCS encompasses all manifestations related to venous stasis induced by stricture of
the left renal vein mostly between the abdominal aorta (AA) and the superior mesenteric artery (SMA) [2]. It
was first described anatomically by Grant in 1937 as follows: "...the left renal vein, as it lies between the
aorta and the superior mesenteric artery, resembles a walnut between the jaws of a nutcracker" [3]. NCS is
one of the most unknown causes of chronic abdominal pain and can be a serious condition [4]. We report a
case of a fortuitous discovery of NCS during an appendicular crisis in a patient reporting chronic epigastric
pain.

Case Presentation

A 32-year-old woman presented to the emergency department for a history of acute pain in the right lower
abdomen evolving for two days. She also complained of acute diarrhea, nausea and fever. After a thorough
anamnesis, she reported a 13 years history of intermittent epigastric pain. The patient did not relate any
episode of hematuria, dyspareunia or sensation of pelvic heaviness. She consulted at several structures
before and received symptomatic treatment based on non-opioid analgesics. Nonetheless, no imaging was
performed, the origin of the pain has never been explored and no organic cause was found.

Physical examination showed normal blood pressure of 125/70 mmHg, regular pulse of 79 beats/min, low-
grade fever of 38.1 °C, and respiratory rate of 17 breaths/min. There was a tenderness in the right iliac fossa
with positive McBurney sign. Laboratory assessment revealed negative {$-human chorionic gonadotropin (8-
HCG), hyperleukocytosis of 12 000, C-reactive protein (CRP) of 25, sterile cytobacteriological examination of
urine (CBEU), and normal lipasemia. An abdominal and pelvic Computed Tomography (CT) scan after
contrast injection showed a swollen appendix (9 cm thick) surrounded by mesenteric fat infiltration and
peritoneal effusion (Figure 7). These CT scan features suggested acute appendicitis. The patient underwent
laparoscopic appendectomy with no per- or postoperative complications.
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FIGURE 1: Axial CT scan showing swollen appendix surrounded by
mesenteric fat infiltration and peritoneal effusion: Acute appendicitis
(white arrow)

CT: Computed tomography

CT scan also revealed dilatation of the LRV with a ratio of hilar to aorto-mesenteric diameters (A/B = 5)
(Figure 2A), and narrowing of its segment trapped between the AA and the SMA (Figure 2B). On sagittal
section, the angle between the AA (black arrow) and the SMA (red arrow) measured 22.7° (Figure 3). Imaging
also found dilatation of the left ovarian vein (Figure 4A) and pelvic venous circulation (Figure 4B). These
suggestive CT findings evoked the diagnosis of NCS. After multidisciplinary discussion, conservative
treatment with a six-month follow-up period was decided given the moderate nature of the clinical
symptomatology.

FIGURE 2: Axial CT angiography showing the compressive
phenomenon

A: Dilatation of the left renal vein with a ratio of hilar to aorto-mesenteric diameters > 4,9 (A/B = 5).

B: White arrows indicating the narrowing of left renal vein segment trapped between the abdominal aorta and the
superior mesenteric artery ("beak sign")
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FIGURE 3: Sagittal CT angiography section showing an angulation
between the abdominal aorta and the superior mesenteric artery of
22,7°.

Black arrow: abdominal aorta
Red arrow: superior mesenteric artery

The angle between the two vessels is in yellow.
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FIGURE 4: CT images of gonadal vein distension and pelvic congestion

A: Dilatation of the left ovarian vein (white arrow)

B: Pelvic venous circulation (white arrows)

Discussion

The NCS refers to compression of the LRV as it passes through the aorto-mesenteric clamp. It is a rare entity,
but probably underestimated. Its prevalence is higher in young subjects between 30 and 40 years of age,

with a female predominance [2,5]. This was the case of this patient. The NCS can be classified into three
types: anterior, posterior and mixed depending on the location of the LRV [6,7]. Anterior syndrome
corresponds to compression of the LRV between the AA and the SMA. The posterior type, refers to
compression of a retro-aortic LRV, betwixt the AA and the vertebral column [6].

NCS pathophysiology is still unclear. It may be caused by some anatomical variants [7,8] such as duplicity of
the left renal vein, ectopic or kidneys fusion, etc. The female predominance could be explained by valvular
alteration of the gonadal veins during pregnancy [9]. Furthermore, extrinsic LRV compressions can result in
secondary NCS. Most secondary causes are para-aortic adenopathies; retroperitoneal tumors; and excessive
fibrolymphatic tissue between the AA and the SMA [8]. Nevertheless, no association between appendicitis
and NCS exists in the literature. In this case, the presence of these two pathologies was a coincidence.

Main symptoms of NCS are hematuria; chronic abdominal pain; dyspareunia and sensation of pelvic
heaviness. No correlation exists between the intensity of the symptoms and the anatomical findings. Some
subjects with marked compression of the LRV are completely asymptomatic [8]. Thus, the diagnosis of
nutcracker relies on modern imaging techniques. When a patient presents with any of the cited symptoms,
the diagnosis of NCS can be evoked. Actually, the initial examination used is Doppler ultrasound of the renal
veins. It evaluates LRV flow and can reveal the compressive phenomenon [10]. CT angiography is the gold
standard in the NCS diagnostic process [11]. Some authors have therefore attempted to establish diagnostic
criteria, including Kim et al. [9]. They worked on four suggestive signs with different specificity degrees: On
axial section, “Beak sign” was highly evocative of NCS with a specificity of 88.9%. It refers to the
compression of the LRV and the narrowing of its aorto-mesenteric part. LRV diameter ratio (hilar/aorto-
mesenteric) > 4.9 was the most specific imaging sign of NCS, with 100% specificity. On the sagittal section,
an angle between the AA and the SMA (<41°) had a specificity of 55.6%. Finally, venous hyper-pressure in
the LRV causes dilatation of the left ovarian vein and pelvic congestion. All this diagnostic criteria were
present in this case.

NCS treatment can vary based on age and the severity of symptoms. Management options range from
observation to nephrectomy. Conservative treatment is the rule for minimal, moderate or absent symptoms
[12]. The possibility of spontaneous reduction of the compression must be considered before surgical
therapy [13]. Several mechanisms explain the possibility of resolution of NCS symptoms after conservative
treatment. Young individuals, through normal development, have an increase in intra-abdominal and
retroperitoneal fibrous tissue at the origin of SMA, which can release LRV entrapment [14]. Furthermore,
weight gain during conservative treatment was found to have beneficial effect on reducing LRV compression.
Over a mean follow-up of 26 months, conservative treatment with emphasis on weight gain resolved NCS
symptoms in 30% of patients [15]. Thus, the added retroperitoneal adipose tissue reduces LRV compression
by opening the angle formed by the SMA and AA. Surgery is generally indicated in case of severe pain,
massive hematuria or in case of ineffective conservative measures after six months follow-up for adults and
18 months for patients aged less than 18 years [4,16-17]. It could be a transposition of LRV, nephropexy, or
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nephrectomy [18]. Some other teams perform endovascular treatment using stents or embolizations
techniques [19].

Conclusions

NCS is a rare vascular disorder with various symptoms and unclear pathophysiology. Patients with NCS are
likely to be non-diagnosed. It can evolve for years without being recognized. This syndrome must be
considered in young patients presenting unexplained chronic abdominal or pelvic pain. CT angiography is
the gold standard in establishing the diagnosis thanks to characteristic imaging features. This case presents
an accidental discovery of NCS during an acute appendicitis episode. Treatment remains controversial.
Management options range from therapeutic abstention with observation to surgical or endovascular
approach. We hope through this case to highlight main clinical presentations and typical imaging findings
of this uncommon syndrome. Finally, more researches are necessary for better understanding of NCS
pathophysiology, its potential associations, and to establish management guidelines.
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