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The incidence of osteoporotic or neoplastic vertebral compression fractures is increasing. Percuta- 
neous vertebroplasty (PVP) is a minimally invasive procedure widely used for the treatment of pain 
due to vertebral compression fractures. However, bone cement leakage into the paravertebral 
venous system can rarely lead to systemic complications such as pulmonary embolism and even 
worse, intracardiac injury. A 49‐year‐old man was admitted with chest pain and dyspnea. During 
hemodialysis for end stage renal disease, his blood pressure suddenly dropped and he lost cons- 
ciousness. He had a history of L5 compression fractures, for which he had undergone PVP at ano- 
ther hospital 4 days ago. Performed all Images showed a rod‐shaped high‐density material protru- 
ding through the right atrium (RA) and right ventricle (RV). Emergency operation was performed 
for the removal of the foreign body and repair of the ruptured RV wall. A biopsy during the PVP 
had revealed a metastatic spine lesion originating from renal cell carcinoma as the underlying cause
of the fracture. The patient expired 2 months later because of cancer progression. To prevent this 
complications, a small amount of PMMA (Poly methyl methacrylate) should be injected slowly, and 
low viscosity PMMA should be avoided. 
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INTRODUCTION

With the aging population, the incidence of osteoporotic 
or neoplastic vertebral compression fractures is increasing and 
it is becoming a major health-care issue5).

Percutaneous vertebroplasty (PVP) is a minimally invasive 
procedure widely used for the treatment of pain due to vertebral 
fractures of different origins, osteoporotic, traumatic, or neo- 
plastic, since it was first introduced at the University Hospital 
of Amiens, France, in 1984, when it was used to augment the 
post-resection defect of a benign spinal tumor7,9).

Injection of Poly (methyl methacrylate) (PMMA) into the 
compressed vertebral body can mechanically stabilize the frac- 
ture segment and significantly reduces pain in more than 95% 
of patients, but the complications are not rare15). The most 
frequent complication is cement leakage, which can occur into 
veins, paravertebral soft tissue, the intervertebral disc, or the 
spinal canal, affecting the foraminal area or epidural space. 
However, most patients with cement leakage do not have any 
clinical symptoms and almost all the patients are safe and 
require no further therapy8). However, vertebral bodies are 
highly vascularized and have a valveless network with the 
paravertebral and extradural venous plexuses18). Venous leak- 
age leading to pulmonary embolism occurs at a low frequency 

of 0.8% and even in these cases, most of the patients are 
asymptomatic and bone cement is found later incidentally8). 
Rarely, leakage of bone cement with resultant embolism into 
the paravertebral venous system can lead to systemic complica- 
tions such as pulmonary embolism and even worse, intracardiac 
injury.

We report a case of a 49-year-old male patient with cardiac 
embolism followed by perforation of the right ventricle (RV) 
after PVP and review the pertinent literature for clinical pre- 
sentations and proper treatment.

CASE REPORT

A 49-year-old man was admitted to the emergency ward 
with chest pain and dyspnea. During hemodialysis for end 
stage renal disease, his blood pressure suddenly dropped and 
he lost consciousness. The patient’s medical history included 
unstable angina, coronary artery occlusive disease, and hyper- 
tension. He had received bone biopsy and PVP for L5 pathologic 
compression fracture at another hospital 4 days ago (Fig. 1). 
Fluid therapy was insufficient for resuscitation of the hypoten- 
sion and emergency echocardiogram showed pericardial effu- 
sion with the RV collapsed. Chest plain radiography and com- 
puted tomography (CT) showed a rod-shaped high-density 
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Fig. 1. (A) Sagittal view of T1 contrast magnetic resonance image
showing pathologic compression fracture at L5 before percutaneous
vertebroplasty (PVP). (B) Plain radiography of the vertebra after PVP.

Fig. 2. (A) Chest plain radiography showing a rod-shaped opacity 
lying horizontally in the right ventricle (RV) area with pericardiac effu-
sion. (B-D) Computed tomography scan showing a rod-shaped high
density material protruding through the right atrium and RV.

Fig. 3. (A) A rod-shaped foreign body penetrating the right ventricle
wall was removed. (B) It was a fragment of Poly (methyl methacrylate),
which came from the ventral part of L5 after percutaneous vertebro-
plasty.

material protruding through the right atrium (RA) and RV with 
pericardiac effusion (Fig. 2). Emergency pericardiocentesis was 
performed and surgery was planned for removal of the foreign 
body and repair of the ruptured RV wall. After the pericardium 
was opened, a spear shaped foreign body penetrating the RV 
wall was found. The foreign body was removed, which turned 
out to be the bone cement used for PVP, and was about 10 
cm in length (Fig. 3). The RV wall was repaired. A biopsy during 
the PVP had revealed a metastatic spine lesion originating from 

renal cell carcinoma as the underlying cause of the fracture. 
The patient expired 2 months later because of cancer progre- 
ssion.

DISCUSSION

Since the introduction of PVP, serious complications inclu- 
ding lethal cement embolism have been reported4,11-13,16-18).

PVP is relatively safe, but it can be associated with severe 
clinical complications including systemic embolism causing life 
threatening conditions. Three mechanisms seem to be respon- 
sible for cement embolism: (1) insufficient polymerization of 
the PMMA at the time of injection; (2) incorrect needle position; 
(3) and overfilling of the vertebral body, which can cause 
cement migration into the venous system17).

Several techniques have been reported for preventing the 
complication of substantial cement leaks.

High-resolution fluoroscopy or rarely, CT is used during 
the procedure. These techniques can detect early leakage; thus, 
a problematic cement injection can be interrupted or terminated. 
Early termination of the injection can limit the size of the leak 
and usually prevents it from becoming significant8). Good 
cement opacification is also crucial to recognize an early 
cement leak when it is still small. The addition of nanoparticle 
radiopacifiers to PMMA, such as barium sulfate and zirconium 
dioxide, rather than plain PMMA bone cement, improves osteo- 
blast adhesion. Barium sulfate improves the visibility of the 
PMMA since it has a higher atomic number and attenuates the 
X-rays.

High-viscosity PMMA effectively stabilizes vertebral compre- 
ssion fractures. It minimizes the risk of cement leakage and 
associated complications. PMMA viscosity is regulated by den- 
sity and particle size and is one of the important determinants 
in the formation of the cardiac emboli1,10).

Avoiding excessive PMMA injection may play a role in leak- 
age prevention. PMMA volume used for the procedure can 
be limited to low amounts. In the beginning, 2 to 3 mL of PMMA 
was used for each procedure; however, since 2009, PMMA 
volume has been limited to maximally 2.0 mL, with similar 
results obtained as before. It strictly corresponds to observations 
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that small amounts of PMMA significantly reduce pain but can 
minimize a number of complications of PVP5).

Intracardiac bone cement embolism is not a common com- 
plication, but the number of PVP cases is growing, and it is 
possible that intracardiac cement will not be so rare in the 
future. To prevent complications, small amount of PMMA 
should be injected slowly, and low viscosity PMMA should 
be avoided. During a PVP procedure, close monitoring with 
a CT scan or fluoroscopic guidance is essential. After the pro- 
cedure, Chest radiography should be performed routinely for 
early detection of pulmonary cement emboli2).

Most patients with intracardiac bone cement embolism (93%) 
were asymptomatic. Only 7% presented acute cardiopulmonary 
symptoms potentially related to the cardiac cement embolism3).  
Current treatment options include conservative management 
with symptomatic treatment, oral anticoagulation for 3 to 6 
months until PMMA endothelializes and stops being thrombo- 
genic6,14),  and percutaneous retrieval (especially for RA leakage) 
or open-heart surgery3).

Asymptomatic patients are treated conservatively. Surgical 
removal is recommended for patients with fatal complications. 
This should be preceded with pericardiocentesis for patients 
with cardiac tamponade.

CONCLUSION

PVP is a relatively safe, effective procedure for the treatment 
of vertebral compression fractures. Most of the complications 
related to PVP are clinically asymptomatic, but some complica- 
tions, such as, intracardiac embolism, may be fatal. Controlling 
the composition, volume, and injection speed of bone cement 
and using high resolution imaging tools may reduce and prevent 
development of fatal complications. Cement embolism and 
cardiac perforation should be considered in patients presenting 
with chest pain and unstable vital signs after PVP. Surgical 
intervention is needed for patients with no improvement after 
non-surgical resuscitation.
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