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Abstract
Bone is a frequent site of metastases in advanced cancers including lung, breast, prostate, 
kidney, or myeloma. Lesions are commonly located on the spine. Neoplastic invasion of the 
vertebral body can result in painful vertebral fractures, leading to disability and substantial 
morbidity. Percutaneous vertebroplasty is a minimally invasive surgical procedure used to 
treat spinal fractures due to osteolytic tumors. It could result in pain reduction or resolution 
in 80–90% of patients with fractures, and it improves stability. Although considered safe, ver-
tebroplasty has been associated over the years with life-threatening complications. We have 
reported the case of a 55-year-old patient with lung adenocarcinoma, who underwent verte-
broplasty for a pathological neoplastic fracture of L2. The procedure was complicated by a 
leak of cement into the systemic venous circulation, characterized by an 11-cm filament in the 
right heart chambers and multiple pulmonary emboli. To our knowledge, only one similar case 
was previously reported, involving an intracardiac cement filament longer than 10 cm. The 
data are scant, hence the importance of collecting and reporting possible complications 
about what is perceived as a rather safe procedure. The case highlights the need for a robust 
postprocedure imaging plan to detect complications, which can impact patients’ morbidity 
and survival. © 2021 The Author(s).
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Introduction

Bone is a frequent site of metastases in advanced cancers including lung, breast, prostate, 
kidney or myeloma. Lesions are commonly located on the spine. Neoplastic invasion of the 
vertebral body can result in painful vertebral fractures, leading to disability and substantial 
morbidity [1]. Percutaneous vertebroplasty is a minimally invasive surgical procedure used 
to treat vertebral hemangiomas and spinal fractures due to osteoporosis or osteolytic tumors 
of the spine. This method leads to pain reduction or resolution in 80–90% of patients with 
fractures [2], and it improves stability. Generally considered safe [3], vertebroplasty has been 
associated over the years with life-threatening complications (i.e., compressive myelopathy 
and radiculopathy due to cement leakage) [4].

Here, we describe the case of a 55-year-old patient with lung adenocarcinoma, who 
underwent vertebroplasty for a pathological neoplastic fracture of L2. The procedure was 
complicated by a leak of cement into the systemic venous circulation, characterized by an 
11-cm filament in the right heart chambers and multiple pulmonary emboli. As cement is a 
friable material, the foreign body could not be removed in a secure manner, resulting in 
further migration into both pulmonary arteries. To our knowledge, only one similar case was 
previously reported, involving an intracardiac cement filament longer than 10 cm [5]. Data in 
the literature are scant, hence the importance of collecting and reporting possible complica-
tions about what is perceived as a rather safe procedure.

The case highlights the need for a robust postprocedure imaging plan to detect complica-
tions, which can impact patients’ morbidity and survival.

Case Report

A 55-year-old female patient suffering from lung adenocarcinoma with a concomitant 
EGFR and KRAS mutation with metastatic bone and brain lesions was referred to our Oncology 
Department to undergo whole-brain radiotherapy. Given the nature of the mutations, systemic 
therapy was less likely to be highly effective [6–8]. Her medical history was also notable for 
vertebral metastases requiring L2 percutaneous cement vertebroplasty 1 month prior to 
admission. Furthermore, she suffered from Trousseau syndrome requiring anticoagulation 
with rivaroxaban. Upon admission, the physical examination revealed signs of respiratory 
distress. The chest X-ray showed a right lung infiltrate compatible with multilobar pneu-
monia, and revealed a dense, thread-like structure, facing the right mediastinum.

Low-dose chest computed tomography (CT) scan was then performed, confirming the 
presence of an 11-cm foreign body of metallic density in the right ventricle, with a 5-cm extension 
in the right atrium (Fig. 1). The absence of these abnormalities on the CT scan prior to the verte-
broplasty led us to the conclusion of cement embolization into the right heart chambers.

Reviewing the vertebroplasty report revealed the occurrence of minimal cement leakage 
into the paravertebral veins during the procedure. During hospitalization, the patient 
presented with sinus tachycardia, suggesting the presence of cement in the right atrium was 
a trigger for arrhythmia.

Thereafter, we failed to perform endovascular removal of the foreign object (Fig. 2), 
which was further complicated by migration of cement into the left pulmonary artery. Given 
the grim oncological prognosis of the patient, we decided to give up further invasive proce-
dures and leave the cement in place. The numerous cement emboli remained throughout the 
hospitalization despite anticoagulation with rivaroxaban. Due to a new pulmonary embolism 
in the left pulmonary artery, the anticoagulation was changed to subcutaneous low-molecular-
weight heparin. Unfortunately, our patient died a few weeks later of respiratory failure.
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Discussion

Pathological fractures represent a significant proportion of vertebral fractures. Moreover, 
70% of women with breast cancer, 70% of men with prostate cancer, and 40% of patients 
with lung cancer will develop bone metastases during the course of their disease [9].

Percutaneous vertebroplasty was described in 1987 by Galibert and colleagues as a mini-
mally invasive treatment of hemangiomas. The use of vertebroplasty has since then expanded 
to include treatment of osteoporosis, pathological fractures related to spinal metastasis, and 
more rarely of traumatic fractures. Vertebroplasty for malignancy can be used as adjunctive 
therapy along with radiotherapy or chemotherapy. It is performed by interventional radi-
ology specialists to stabilize vertebral fractures at risk for collapse or spinal cord compression.

This technique proved effective in the relief of pain related to metastatic fractures, and 
its indication for analgesic treatment of vertebral compression is widely recognized [10]. A 
similar approach with kyphoplasty, also corresponding to percutaneous injection of acrylic 
bone cement into the fracture, is possible. The difference between the two techniques is that 
kyphoplasty uses the inflation of a balloon in the vertebral body to create space before 
injecting the cement, to address curvature of the spine to restore height.

Studies showed that patients with pathological vertebral fractures who were treated 
with vertebroplasty or kyphoplasty had a better functional outcome at 1 month follow-up 

Fig. 1. Chest low-dose CT scan show-
ing a foreign body of metallic density 
(arrow).

Fig. 2. Angioscopic view showing the 
fragmentation of the thread-like struc-
ture in the right ventricle, which then 
migrates to the left pulmonary artery.
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than patients who received non-interventional management. They also demonstrated a 
marked reduction in back pain and improvement in quality of life, with fewer patients using 
pain medications. Improvement in functional status, quality of life, and pain persisted until 1 
year after the procedure. Because of the limited improvement in patients with a conservative 
treatment, some investigators suggest that vertebroplasty should be considered as an early 
treatment option for patients with cancer who have symptomatic vertebral fractures [11]. 
Defining exact patient selection criteria is difficult due to a lack of consensus in the literature, 
but trials have shown better outcomes when vertebroplasty occurred within 6 weeks of 
sustaining a fracture for patients with severe pain and immobility [12].

There is an apparent increase in complication rates for vertebroplasty in cancer patients. 
The suggested reasons include the loss of cortical integrity and tumor angiogenesis. In the 
current literature, few cases are found assessing adverse outcomes related to the procedure. 
Most reports describe the occurrence of cement pulmonary emboli. Other complications of 
vertebroplasty include cement leakage in paravertebral veins, infection, and leaking in the 
dura. Our case is, to our knowledge, the first description of the finding of cement in the heart 
chambers, leading to cardiac arrhythmia which can be explained by irritation of the atrium. 
Furthermore, we outline that cement, when in contact with blood at 37°C, becomes fila-
mentous and friable, making its removal challenging.

Conclusion

Vertebroplasty is a minimally invasive technique, proven to be effective to ease pain and 
improve quality of life in patients with vertebral metastases, with an overall low rate of 
complications. However, complications are possible, and some of them, such as cement embo-
lization, can affect patients’ prognosis.

Our case report prompts us to consider this risk when weighing the pros and cons of the 
procedure. Moreover, it suggests the benefit of monitoring patients with evidence of peripro-
cedural cement leakage as a key to avoid further complications.
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