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Abstract

Introduction: Nutcracker syndrome (NS) is a rare condition in which the abdominal aorta and superior mesenteric artery compress
the left renal vein (LRV). One treatment option is the placement of an endovascular stent into the LRV, which carries the risk of stent
migration.
Case Report: A 30-year-old female with NS status-post LRV stenting 6 months prior presented to the emergency department with
suprapubic pain. An incidental finding on abdominal computed tomography scan noted interval removal of LRV stent, which had not
been surgically removed. A subsequent chest radiograph showed the stent lodged in the left pulmonary artery.
Discussion: To our knowledge, this is the first documented case of LRV stent migration to the pulmonary artery. This case demonstrates
the importance of physician awareness of stent migration as a potential complication after stent placement, and careful review of all
imaging findings, even if unrelated to the chief complaint.

INTRODUCTION
Nutcracker syndrome (NS) should be in the differential diagnosis
of patients with abdominal pain/flank pain and hematuria. The
name refers to the compression of the left renal vein (LRV)
between the abdominal aorta and superior mesenteric artery
resulting in renal vein hypertension [1]. A treatment option
includes endovascular stenting (EVS) of the LRV [2]. A rare
complication of EVS for NS is stent migration [1]. Complaints
are variable and include pain and hematuria, while some are
asymptomatic [2]. EVS migration has previously been shown
to cause vessel damage, heart valve damage, dysrhythmias
and pulmonary infarction [3]. This case demonstrates the
importance of physician awareness of complications related to
stent migration and careful review of all radiographic findings,
even if incidental.

CASE REPORT
A 30-year-old female presented to the emergency department
with a chief complaint of suprapubic pain. Her medical history
was remarkable for NS status-post EVS with a 9 × 39 mm Abbott
Omnilink Elite™ vascular balloon-expandable stent 6 months
prior. The pain was ongoing for a few days, intermittent and sharp.
The patient noted that the pain seemed different from when she
was initially diagnosed with NS. Physical examination was unre-
markable except for suprapubic tenderness to palpation. Blood
work, vital signs and urinalysis were within normal limits, except

for microscopic hematuria. A computed tomography abdomen
and pelvis (CTAP) with intravenous contrast was performed and
revealed a 2.2 cm right adnexal cystic structure, likely demon-
strating a dominant ovarian follicle versus a hemorrhagic cyst.
In addition, there was interval removal of the LRV stent and per-
sistent LRV compression consistent with NS. A pelvic ultrasound
was obtained and confirmed a hemorrhagic cyst. Upon discussing
the findings with the patient, she denied subsequent LRV stent
removal. The most recent imaging available was a CTAP on post-
operative day 1 that confirmed proper positioning of the stent
(Fig. 1). A chest radiograph was ordered and showed a metallic
stent in the left hilum concerning for stent migration (Fig. 2). A
CT angiogram (CTA) of the chest confirmed that the stent was
in the left interlobar pulmonary artery and a heparin infusion
was initiated (Fig. 3). The patient was transferred to a tertiary care
center with interventional radiology and cardiothoracic capabil-
ities. Interventional radiology attempted removal of the stent
with balloon manipulation; however, the stent was embedded in
the vessel wall. They then performed balloon angioplasty with
10-, 12- and 14-mm balloons. The patient was discharged on dual
antiplatelet therapy with a recommendation of follow-up in 3
months for a CTA of the chest to confirm patency.

DISCUSSION
Intravenous stent usage continues to rise each year. Common
indications include hemodialysis access, venous stenosis or
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Figure 1. CTAP without contrast demonstrating LRV stent in appropriate
position postoperative day 1.

Figure 2. Chest radiograph demonstrating metallic stent in the left
hilum.

Figure 3. CTA Chest with IV contrast demonstrating stent in left
interlobar pulmonary artery.

extravascular venous occlusion. Stent migration is a rare but
potentially serious complication of venous stenting. Sayed et al.
reviewed EVS migration initially placed for various venous
compression syndromes involving the superior vena cava, inferior
vena cava, common iliac, hepatic, brachiocephalic, subclavian and
LRVs. Of 54 documented migration events between 1994 and 2020,
41.6% presented asymptomatically [3]. Eleven of the 54 events
migrated to the pulmonary artery, of which, none originated from
the LRV. They concluded that a high degree of publication bias

was present, with the true number of stent migrations likely
much higher.

The incidence of LRV EVS migration for patients treated for NS
has previously been estimated at 6.7% [1]. However, our review of
the literature found only 11 previously documented cases of LRV
stent migration [1, 2, 4–6]. Seven migrated partially or completely
into the IVC, two migrated into the left side of the LRV, one
presented into the right atrium and one into the right ventricle.
Presenting complaints included flank pain, chest pain or hema-
turia, while others were asymptomatic. Migration of a LRV stent
to the pulmonary artery has not been reported. In cases of stent
migration to the pulmonary artery from other sites, presenting
complaints included chest pain, dyspnea, cough or were asymp-
tomatic [3]. It is important to note that stent migrations have been
reported from 1-day postoperative to months or years later [1,
2]. It is possible that a stent may have been displaced days or
months prior to the development of any complications. Thus, we
recommend that the timing of stent placement to the discovery
of migration should not be used to guide clinical decision-making.
Factors contributing to migration may include stent sizing and
intended indication. It has been noted that migration is more
likely in stents shorter in length < 60 mm and narrower in diam-
eter < 14 mm, and even more so in combination; in this case,
the stent fits both criteria [3]. Additionally, per the manufacturer,
The Omnilink Elite™ Vascular Balloon-Expandable Stent has the
treatment of atherosclerotic iliac artery lesions as its only listed
indication.

Several life-threatening complications of stent migrations have
previously been reported. Migrations to the heart have damaged
the tricuspid apparatus, leading to acute tricuspid insufficiency,
damaged vessel walls or the myocardium or caused ventricular
dysrhythmias [3, 7, 8]. Each of these outcomes necessitates urgent
or emergent surgical management. Percutaneous retrieval may
be the preferred option; however, open surgery may be needed in
severe cases. Lastly, stent migration to the pulmonary vasculature
can cause acute pulmonary infarctions [9]. If suspected, immedi-
ate heparinization is recommended until operative retrieval of the
stent is possible. As in this case, removal may be deemed impos-
sible or unnecessary. A ‘wait-and-see’ approach with or without
preceding balloon angioplasty may be used in these patients.
Discharge with appropriate antiplatelets or anticoagulation may
be used until follow-up [10].

The migrated stent in this case was initially suspected due to an
incidental finding on the CTAP. Incidental findings are a common
occurrence in the emergency department. Prompt evaluation or
communication for outpatient follow-up is essential for the well-
being of the patient and the medicolegal liability of the physician.
A low threshold for suspicion should be held for any incidental
finding that could indicate a migrated stent, as early recognition
can prompt further evaluation and escalation of care to prevent
adverse outcomes.
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