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ABSTRACT
Background: The present case report describes a complication after a percutaneous spine surgery technique that is highly 

uncommon in clinical practice: a bone cement cardiac embolism. This rare complication emphasizes the importance of this case, 
which is also interesting considering the midterm follow- up. Documented cardiac embolisms published in the literature (which 
are scarce) describe the acute phase of these cases but lack follow- up. There are no systematic reviews on this topic, only case- 
by- case presentations, and surgeons are not aware of its real implications.

Case: We report a case of an 84- year- old man who developed sudden thoracic and spinal pain associated with 82% 
saturation and dyspnea a few hours after 4- level thoracic spine vertebroplasty and kyphoplasty. Imaging revealed multiple 
bone cement embolisms in his lung and heart. Because the patient was hemodynamically stable, cardiologists recommended 
conservative treatment with low molecular weight heparin, without embolus removal. At 4- year follow- up, the patient remained 
asymptomatic.

Conclusion: Cardiac cement embolization following percutaneous techniques represents a life- threatening situation 
that should be ruled out if the patient presents symptoms during the early postoperative period. Treatment may vary from 
conservative to emergency open- heart surgery.

Case Report
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INTRODUCTION

Nowadays, percutaneous surgical techniques to treat 
osteoporotic vertebral compression fractures (OVCFs) 
are common procedures of our daily practice. However, 
the injection of bone cement can have related complica-
tions. The most frequent is the leakage of cement into 
the vertebral body surroundings or the venous system 
with ulterior migration to the pulmonary arterial tree.

The incidence of cement leakage has been demon-
strated to be higher in vertebroplasties than in kyphop-
lasties.1 In most cases, this complication has no clinical 
relevance, but symptoms, when present, can be devas-
tating.2 One uncommon secondary leakage complica-
tion is cement migration to the cardiac system. Few 
studies have reported this rare complication. Informa-
tion about its clinical manifestations, diagnostic steps 
to undertake, and treatment options are scarce and still 
subject to debate.

We report a case of a patient who suffered acute chest 
pain and dyspnea after multilevel thoracic vertebro-
plasty and kyphoplasty due to OVCFs. After a thorough 

examination, in addition to the pulmonary leakage, a right 
ventricle cement embolization was detected. The aim of 
this report is to present the clinical features of the case and 
perform a literature review to describe the sequence of 
examinations and the treatment decision- making process 
after a cement cardiac embolism.

CASE REPORT

An 84- year- old man presented at our clinic complaining 
of spinal pain without previous trauma. The pain started 
3 weeks prior, was located at the thoracolumbar junction 
with no radiating features, and improved with bed rest.

Upon physical examination, no deformities were 
observed. The pain was located at the midthoracic spine 
and limited the patient’s range of movement. The neu-
rological examination was normal, deep tendon reflexes 
were normal, and there was no loss of sphincter control.

Thoracolumbar anteroposterior and lateral radiographs 
showed anterior wedging of the T9 and T11 vertebrae. 
Magnetic resonance imaging revealed acute OVCFs at T9 
and T11 levels (Figure 1).

 Copyright 2022 by International Society for the Advancement of Spine Surgery.
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As the symptoms did not improve despite conser-
vative treatment, we proposed a surgical percutaneous 
cement injection procedure to relieve the pain. T9 and 
T11 kyphoplasties with adjacent T8 and T10 preven-
tive vertebroplasties were performed. A polymethyl 
methacrylate- based acrylic bone cement containing 
radiopaque zirconium dioxide (BonOs cement) was 
employed. We injected 3 cc per level in kyphoplasties, 
which were performed first, and 2 cc per level in ver-
tebroplasties. This is a high- viscosity cement based on 
methyl- methacrylate, which also contains benzoyl per-
oxide, dimethyl- p- toluidine, and hydroquinone. The 
procedure was developed under continuous fluoroscopy 
control. We did not perform a venogram before cement 
injection as it is not a common technique at our institu-
tion. No anterior leakage was observed intraoperatively, 
and no hemodynamic changes occurred throughout the 
procedure.

Six hours after the surgery, the patient began to have 
acute spinal and chest pain and shortness of breath. The 
oximeter measured 82% oxygen saturation. Blood pres-
sure and heart rate were normal.

Thoracic and lumbar radiographs to rule out poten-
tial new acute adjacent fractures were obtained. These 
images revealed radiopaque bodies in both lungs 
(Figures 2 and 3). Blood analysis was performed with 
no abnormalities except for an increase in D- dimer 
level (6347 ng/mL). Electrocardiogram (ECG) did not 
reveal any pathological findings. A pulmonary embo-
lism was the main suspicion, despite heart rate and 

blood pressure being normal. Pulmonary vascular com-
puted tomography (CT) images revealed multiple bone 
cement embolisms in his right lung and an unsuspected 
cement embolism inside his right ventricle apex (20 × 4 
mm) (Figure 4).

Cardiologists evaluated the patient, and after the 
physical examination, they decided to perform echocar-
diography. The cement embolism was seen as a highly 
echogenic fiber- like structure deeply hosted in his ven-
tricular septal partition (Figure 5).

As the patient was hemodynamically stable and the 
embolus did not move with ventricular contractions, the 
cardiologists recommended not removing the cement 
because of the high risk of muscular damage and poten-
tial secondary hemodynamic instability.

Treatment began with oxygen therapy and low 
molecular weight heparin (LMWH)—80 mg of enox-
aparin every 12 hours. Over the following days, our 
patient suffered a huge spinal subcutaneous hema-
toma that required blood transfusions (4 units) and 
an LMWH dose reduction for a few days. An explor-
atory angiography was performed and no arterial 
lesions were found. Therefore, embolization was not 
required.

Initial spinal pain persisted for 3–4 days and finally 
disappeared after the administration of intravenous 
painkillers. Once the hematoma was under control, the 
patient was discharged without oxygen requirements. 
Following the cardiologist’s advice, the patient contin-
ued with LMWH for 16 months. Finally, treatment was 

Figure 1. Preoperative images consisting of spinal anteroposterior and lateral x- ray images and T2 short tau inversion recovery sagittal magnetic resonance 
image, where multiple osteoporotic fractures can be seen (some of which are chronic lesions) with acute lesions in T9 and T11 levels (marked with yellow arrows).
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changed to oral anticoagulant therapy (apixaban) due to 
an iliac pseudoaneurysm thrombosis.

Four years after the procedure, the patient remains 
asymptomatic and continues with his daily activities. 
He is still on anticoagulant therapy at home and contin-
ues to make scheduled visits to our clinic.

DISCUSSION

OVCFs are becoming a major healthcare concern, 
with their incidence increasing rapidly.3 Percutaneous 
minimally invasive surgical techniques, such as ver-
tebroplasties and kyphoplasties, are common proce-
dures for the treatment of vertebral fractures including 
osteoporotic, pathologic, traumatic, or tumor lesions. 
Although uncommon, described complications of these 
procedures are hemorrhage, infection, neural injuries, 
cement leakage, and fractures of the adjacent vertebrae.4

These techniques consist of a cement (usually 
polymethyl methacrylate or biodegradable calcium 

phosphate) injection inside the vertebral body through 
a percutaneous transpedicular approach (with the pre-
vious insertion of an expansive balloon in the case of 
kyphoplasty) to strengthen and stabilize the fracture 
and relieve the pain. Cement injection can result in 
leakage into the spinal canal or discs and extravasa-
tion into the external vertebral venous plexus. Venous 
leakage initiates at the segmental and/or paravertebral 
veins and can then travel through the azygos or hemi-
azygos system or directly through the inferior vena 
cava, reaching the lungs and causing pulmonary cement 
embolism. Cement could be the reason for a pulmonary 
embolism itself or by the displacement of fat or bone 
marrow through the venous system.5 Venogram before 
cement injection is not a common technique at our insti-
tution, despite some colleagues recommend it as a safe 
procedure.6

According to the literature, the cement extravasa-
tion rate varies widely, from 5% to more than 80%. 

Figure 2. Postoperative anteroposterior and lateral x- ray images of the spinal region, showing results of kyphoplasty in T9 and T11 and vertebroplasty in T8 and 
T10 levels. Cement leakage is observed anterior to the vertebral bodies (yellow arrow) and inferior in the lung (blue arrow). In the anteroposterior view, a cylinder 
can be seen in the right lung with another one over the heart silhouette (marked with yellow arrows).
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However, the majority of the cases are asymptomatic. 
When using a CT to detect the presence of cement in the 
pulmonary arterial system, this rate rises to 63%–87%.3 

In rare cases, death can occur quite suddenly after a 
massive pulmonary cement embolism or in the event of 
cardiac structural lesions.7

Very few reports can be found in the literature 
regarding cardiac cement migration.2,8–12 Our review 
showed an age range from 55 to 80 years. Frequent 
clinical manifestations are thoracic pain, heart failure, 
or palpitations. The most common secondary diagnos-
tic examinations used are ECG, echocardiography, and 
CT. Conservative treatment was selected in 2 cases,8,12 
but it was effective only in 1; one patient presented 
with a ventricular perforation caused by the cement 
itself and required emergency open- heart surgery.12 
Cement removal by endovascular techniques was the 
chosen procedure in 2 cases9,11 achieving satisfactory 
results. One patient required open- heart surgery,10 and 
one patient died suddenly before any treatment could 
be performed.2

If a patient begins to show symptoms of chest pain 
and dyspnea shortly after a percutaneous procedure, we 
should remember that radiographs have limited sensi-
tivity for the diagnosis. Therefore, if a cardiac embo-
lism is suspected, chest CT and echocardiography are 
the diagnostic examinations to be performed.10

In case of such complications, therapeutic strategies 
may vary depending on the patient’s status. Conser-
vative treatment (oxygen support and anticoagulation 

Figure 3. Postoperative anteroposterior chest x- ray image, showing cement 
cylinders over the heart silhouette and in the base of the right lung (marked 
with yellow arrows).

Figure 4. Postoperative computed tomography pulmonary vascular images showing multiple cement embolus (marked with yellow arrows).
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therapy) can be effective, but patients must be selected 
carefully. This approach can be applied to hemodynam-
ically stable patients with an immobile embolus. This 
approach seeks to promote foreign body endotheliza-
tion inside the cardiac cavity to avoid further cement 
embolization.

In cases of hemodynamic instability or embolus int-
racardiac mobility, the removal of the embolus seems to 
be necessary. Endovascular techniques, when possible, 
can be helpful with fewer risks compared to open- heart 
surgery. If the embolus cannot be reached through an 
endovascular approach, or if the heart presents a struc-
tural injury, open- heart surgery is required through 
a median sternotomy and extracorporeal circulatory 
support. These procedures carry a high risk of fatal 
complications.3

Risk factors for cement extravasation can be the 
insufficient polymerization of the cement, cement type 
and viscosity, injected amounts (as leakage is dose 
dependent), or the number of levels augmented.1 High- 
viscosity cement is strongly recommended; the proper 
setting time of the cement should be respected (and this 
might have been the failure in this case); and frequent 
fluoroscopy control during the filling should be per-
formed.3,7

Some patients develop symptoms weeks or years 
after the procedure, which is why some authors suggest 
routine chest radiography, echocardiography, and chest 
CT after percutaneous surgical procedures, to find 
asymptomatic embolisms and avoid subsequent clinical 
complications.8

CONCLUSION

Cardiac embolisms are uncommon complications 
after percutaneous cement injection for OVCFs. They 
are usually symptomatic, unlike pulmonary embolisms. 
Symptoms can appear immediately after cement injec-
tion, or they can appear weeks and even months later. 
Typical clinical manifestations are palpitations, tho-
racic/chest pain, or heart failure. When suspected, ECG, 
echocardiography, and CT are the recommended exam-
inations. The treatment may vary from conservative, 
with oxygen and anticoagulant therapy, to endovascu-
lar or open techniques to remove the embolus depend-
ing on the patient’s hemodynamic stability or embolus 
mobility.
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