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Extensive Intracardiac Cement Embolism in a Patient
Undergoing Workup for Bone Marrow Transplant

Gavisha Waidyaratne® 4®, Caitlin Bennett®, Elvira Umyarova®, Naresh Bumma®

Abstract

Cement emboli are a well-established complication of kyphoplasties
and vertebroplasties and can easily be mistaken for wires. While ky-
phoplasties are commonly performed for vertebral fractures caused
by metastases from malignancies such as multiple myeloma, the im-
plication of cement emboli in bone marrow transplant (BMT) patients
is not well documented. Our patient presented with an incidental
intracardiac cement embolism found while undergoing workup for
BMT. He was managed conservatively, but transplant workup was
put on hold until the embolism could be removed due to the risks as-
sociated with cement emboli. The significance of cement emboli in
immunocompromised patients needs to be further investigated.
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Introduction

Intracardiac and intrapulmonary cement emboli are well-
known complications of percutaneous kyphoplasty, a proce-
dure which stabilizes vertebral compression fractures with the
injection of bone cement into the vertebral body [1]. This pro-
cedure is helpful in the management of painful pathologic frac-
tures caused by invasive malignancies such as breast cancer,
lung cancer, prostate cancer, and multiple myeloma [2]. While
largely safe and minimally invasive, the leakage of cement into
the paravertebral veins, azygous venous system, or vena cava
with subsequent migration into the pulmonary arterial system
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is a major complication [3]. Symptomatic intracardiac cement
emboli are an even less commonly documented complication,
with a reported incidence of 0.3% [3, 4]. The risks of devel-
oping a cement embolism include the utilization of low/me-
dium viscosity poly(methyl methacrylate) (PMMA), treatment
of multiple levels in one session, and lesions in the thoracic
vertebra [1, 3]. While most intracardiac cement emboli are
asymptomatic, complications can vary from mild symptoms to
death [1, 3, 5]. Surprisingly there appears to be only one other
documented case report of a cement embolism occurring in an
individual undergoing bone marrow transplant (BMT) [5]. Our
report aims to explore the case of an extensive intracardiac ce-
ment embolism in a patient undergoing workup for BMT and
reflect on how cement emboli may affect BMT evaluation.

Case Report

Investigations

A 64-year-old man with a history of sarcoidosis and multiple
myeloma status-post induction therapy with daratumumab,
bortezomib, lenalidomide, and dexamethasone (DVRd) pre-
sented for investigation of a foreign body (FB) that was inci-
dentally visualized on echocardiogram during stem cell trans-
plant (BMT) workup. Despite no prior history of central line
placement or cardiac catheterization, the echo noted a linear
density concerning for a wire in the inferior vena cava (IVC)
and extending into the right atrium (RA) and right ventricle
(RV). He did however have multiple kyphoplasties of the tho-
racic and lumbar spine in the months preceding presentation.
He most recently underwent an uncomplicated kyphoplasty of
T6 and T10 6 weeks prior to presentation. On evaluation, the
patient was asymptomatic and his exam was unremarkable.

Diagnosis

Chest computed tomography (CT) confirmed a retained FB in
the IVC extending superiorly into the RA and proximal RV
(Fig. 1). A positron emission tomography (PET) scan also vis-
ualized the FB originating from L2-3 and travelling into the
IVC (Fig. 2). Given that the patient was asymptomatic, cardiac
surgery did not recommend acute surgical intervention and ad-
vised discussing endovascular retrieval options with interven-
tional radiology (IR).
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Figure 1. Chest computed tomography without contrast with cement embolism (arrow) seen in right atrium and right ventricle.

Treatment

IR reviewed the available imaging and confirmed that the FB
was likely a cement embolism from prior kyphoplasty, with
the caudal aspect of cement tethered to the lumbar vein. IR
recommended IVC venography with cement retrieval and pos-
sible deployment of a temporary embolic protection device.
Risks of not proceeding with retrieval were discussed includ-
ing cement ingratiation, thromboemboli, or cardiac/venous in-
jury. After discussion with family, the patient elected to forego
the procedure and was discharged. The patient’s case was dis-
cussed at tumor board, and the BMT committee recommended
that transplant workup be put on hold until the cement embolus
could be removed.

Follow-up and outcomes

The patient sought a second opinion at another institution and
was recommended against proceeding with BMT due to the
risks involved with the cement embolism. He completed a fifth
cycle of DVRd and was then started on single agent lenalido-
mide with the later addition of daratumumab for maintenance
therapy. One year later, he continued to remain asymptomatic
with regards to his embolism, with evidence of stable multi-
ple myeloma on biopsy and laboratory testing. Follow-up PET
scan at this time confirmed stable bony involvement of his mul-
tiple myeloma and no major changes to the cement embolism.

Discussion

The incidence of cement emboli is high, with rates of pulmo-
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nary cement emboli varying from 4.6% to 26.9%. There have
been multiple case reports of intracardiac emboli involving the
right side of the heart [3]. In addition, cement emboli are easily
mistaken for wires or other FB on imaging [1]. A detailed his-
tory and further imaging are necessary to accurately diagnose
a cement embolism. Though most cement emboli are asymp-
tomatic, complications include tamponade, valvular damage,
cardiac perforation, and death [1, 3]. Management strategies
include conservative management, anticoagulation, percutane-
ous retrieval, and cardiac surgery. Invasive options can have
risks such as cement breakage or damage of the intima after
endovascular manipulation [6, 7]. In cases of small asympto-
matic cement emboli, previous studies have shown that pa-
tients who received conservative management continued to
remain asymptomatic at long-term follow-up [8]. Anticoagu-
lation, such as heparin, enoxaparin, warfarin, and direct oral
anticoagulants (DOACs), has been reported in various case
reports as another non-invasive strategy for management [9,
10]. However, the evidence behind the use of anticoagulation
for cement emboli is lacking, and this option is accompanied
by an increased risk of bleeding [11].

Despite the extent of published studies on cement emboli,
there is limited guidance on how to approach this complication
in the setting of an immunocompromised patient. We present
the unique case of a large, asymptomatic intracardiac cement
embolism in a patient with multiple myeloma undergoing eval-
uation for BMT. Studies have suggested that the incidence of
cement embolism is higher in multiple myeloma compared to
other malignancies; this may be related to the frequency with
which myeloma patients undergo treatment for vertebral body
fractures [12, 13]. Some also suggest that cement leakage is
more expected in malignancy compared to osteoporosis, pos-
sibly due to neo-angiogenesis [14]. Unfortunately, the data on
cement emboli in patients with BMT or solid organ transplant
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Figure 2. Positron emission tomography in coronal plane with cement
embolism (arrows) originating around L2-L3 and extending up inferior
vena cava.

are scarce and limited to several case reports [1, 4]. BMT pa-
tients are already at high risk of infection, cardiotoxicity, and
bleeding. Furthermore, some cancer therapies such as lena-
lidomide further increase thrombotic risk [15]. Therefore, it
is difficult to assess how the risk of complication from cement
emboli should be weighed in a patient undergoing BMT evalu-
ation. We recommend an individualized and multidisciplinary
approach to these patients that considers the extent of the em-
bolism, symptoms, and comorbidities. While our patient did
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not suffer any immediate complications from the cement em-
bolus, our case is limited by its recency. Additionally for our
patient, the significance of a cement embolus precluding the
therapeutic opportunity of BMT should be acknowledged as
a potential major consequence of this complication. This case
suggests that while cement emboli may not be an absolute con-
traindication to BMT, the long-term implications are not clear.

Learning points

Cement emboli are an important complication of kyphoplasty
that can be easily mistaken for FB and have major risks. A
multidisciplinary team approach is crucial for diagnosis and
management, but the data around various management strate-
gies are mixed. The long-term significance of these risks in
immunocompromised patients such as those undergoing BMT,
is even less clear and requires further investigation.
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