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Introduction

Bone cement leakage is a common complication after percu-
taneous vertebroplasty. Most occurrences are related to local 
vertebral leakage, and patients have no obvious symptoms.1 
However, if bone cement leaks from its injection site through 
the anterior vertebral veins and embolizes the heart and pul-
monary arteries, it will become a serious and potentially life-
threatening complication.2 The incidence of bone cement 
pulmonary embolism was 0%–25%.3

The treatment of bone cement embolism is still unclear. The 
currently reported treatment methods include surgical treatment 
and conservative treatment. However, there is still controversy 
over whether to use conservative or surgical treatment. Most lit-
erature supports conservative treatment for asymptomatic bone 
cement embolism.4,5 Some symptomatic bone cement embo-
lisms were also reported to achieve good therapeutic effects 
through conservative treatment.6 Symptomatic patients with 
intracardiac cement embolism and pulmonary cement embolism 
underwent open surgery for cement removal.7,8 Only a very 
small number of patients received endovascular therapy.9

Case presentation

A 68-year-old woman with a history of hypertension, atrial 
fibrillation, and hypothyroidism underwent percutaneous 

vertebroplasty for acute L1 compression fracture at a local 
hospital. After the surgery, chest tightness, shortness of 
breath, and palpitations developed. Two weeks later, the 
patient fainted and was sent to our emergency department. 
The arterial blood gas analysis showed hypoxemia. The elec-
trocardiogram showed a long R-R interval of atrial fibrilla-
tion. Computed tomography pulmonary angiogram (CTPA) 
showed a foreign body (Figure 1) in the right main pulmonary 
artery. The other physical examination was unremarkable.

Due to the large trauma and severe postoperative compli-
cations of open surgery, we chose to undergo emergency 
endovascular treatment. The 10F FuStar steerable sheath, 
and 6F multipurpose (MPA) catheter and snare were intro-
duced from the femoral vein approach, and the end of the 
bone cement was caught and gently removed (Figure 2). The 
bone cement was caught in the bifurcation of the common 
iliac vein and could not be pulled out from either side of the 
iliac vein. Finally, two SMART Control stents (14 × 80 mm; 
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Cordis, Florida, United States) were placed on the iliac veins 
on both sides to fix the bone cement in place (Figure 3). 
Administer anticoagulant therapy (Levaroxaban 20 mg qd) 
to patients after surgery for 6 months.

At the 1-year follow-up, the patient did not have any com-
plaints, postoperative CTPA showed no obvious manifesta-
tions of pulmonary embolism (Figure 4), and angiography 
showed that the bone cement was fixed in place and that the 
iliac veins were normal (Figure 5).

Discussion

Currently, there are no treatment guidelines for bone cement 
pulmonary embolism. The treatment of bone cement pulmo-
nary embolism mainly depends on symptoms, the location 
and size of the embolus, and imaging features.3 Some schol-
ars suggest that open surgical removal may be the preferred 

Figure 1. CTPA showed bone cement in the right main 
pulmonary artery.
CTPA: computed tomography pulmonary angiogram.

Figure 2. Introduced the 10F FuStar steerable sheath, 6F 
multipurpose (MPA) catheter and snare to catch the end of the 
bone cement and pull it out gently.

Figure 3. The bone cement was caught in the bifurcation of the 
common iliac vein and cannot be pulled out from either side of 
the iliac vein. Stents were placed on the iliac veins on both sides 
to fix the bone cement in place.

Figure 4. In the 1-year follow-up, CTPA showed no obvious 
manifestations of pulmonary embolism.
CTPA: computed tomography pulmonary angiogram.
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treatment for symptomatic intracardiac cement embolism.9 
However, open surgery requires experienced surgeons to 
perform, and not all hospitals can complete it.

Endovascular treatment is a minimally invasive surgical 
method with a short recovery time. In recent years, with the 
further maturity of endovascular technology, some patients 
with bone cement embolization have received interventional 
treatment and achieved certain results.10

If the patient’s bone cement does not cause vascular wall 
penetration, we can consider endovascular treatment. Soft 
and gentle operation is required during the surgery. Although 
the bone cement is relatively sharp, if the force of capture is 
too large, the bone cement may break, leading to increased 
difficulty and risk of surgery. For smaller emboli, we can 
directly remove them from the body through an endovascu-
lar procedure. But if the embolus is large, it cannot be 
removed. Some literature reports suggest that bone cement 
emboli can be pulled from the heart or pulmonary artery to 
the inferior vena cava or femoral vein through endovascular 
treatment, and then removed through open surgery to mini-
mize the complications of open surgery to the greatest extent 
possible.11,12

The main purpose of endovascular treatment is to reduce 
the serious consequences caused by bone cement at the 
embolic site, and it is not necessary to remove bone cement 

from the body. Of course, it is best to be able to remove it. If 
the morphology and vascular conditions of the bone cement 
are poor, removal of the bone cement from the target organ 
and fixing it in a safe blood vessel can be considered, as in 
this case.

Conclusion

We report a case of endovascular treatment of a bone cement 
embolism after percutaneous vertebroplasty. Due to its large 
size and curvature, the bone cement could not be removed 
from the body, so stent grafts were used to fix the bone 
cement at the level of the iliac vein, which achieved good 
follow-up results.
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Figure 5. The 1-year follow-up, angiography showed that the bone cement was fixed in place and that the iliac veins were normal.



4 SAGE Open Medical Case Reports

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study is supported by the National Natural Science Foundation of 
China (No. 82300558).

Ethics approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

ORCID iD

Xiang Wang  https://orcid.org/0000-0002-1292-9154

References

 1. Barakat AS, Owais T, Alhashash M, et al. Presentation and 
management of symptomatic central bone cement emboliza-
tion. Eur Spine J 2018; 27(10): 2584–2592.

 2. Shridhar P, Chen Y, Khalil R, et al. A Review of PMMA bone 
cement and intra-cardiac embolism. Materials (Basel) 2016; 
9(10): 821.

 3. Sun HB, Jing XS, Shan JL, et al. Risk factors for pulmonary 
cement embolism associated with percutaneous vertebral 

augmentation: a systematic review and meta-analysis. Int J 
Surg 2022; 101: 106632.

 4. Hatzantonis C, Czyz M, Pyzik R, et al. Intracardiac bone 
cement embolism as a complication of vertebroplasty: man-
agement strategy. Eur Spine J 2017; 26(12): 3199–3205.

 5. Krueger A, Bliemel C, Zettl R, et al. Management of pulmo-
nary cement embolism after percutaneous vertebroplasty and 
kyphoplasty: a systematic review of the literature. Eur Spine J 
2009, 18(9): 1257–1265.

 6. Ku L, Lv H and Ma X. Pulmonary artery bone cement emboli-
zation resulting from percutaneous vertebroplasty. Eur Heart 
J 2023; 44(1): 72.

 7. Weininger G and Elefteriades JA. Intracardiac cement embo-
lism. N Engl J Med 2021; 385(15): e49.

 8. Rothermich MA, Buchowski JM, Bumpass DB, et al. 
Pulmonary cement embolization after vertebroplasty requir-
ing pulmonary wedge resection. Clin Orthop Relat Res 2014; 
472(5): 1652–1657.

 9. Huang C. Life-threatening intracardiac cement embolisms 
after percutaneous kyphoplasty: a case report and literature 
review. J Int Med Res 2022; 50(5): 3000605221102088.

 10. Pan HY, Wu TY, Chen HY, et al. Intracardiac cement embo-
lism: images and endovascular treatment. Circ Cardiovasc 
Imaging 2021; 14(4): e011849.

 11. Zhao Y, Liu T, Zheng Y, et al. Successful percutaneous 
retrieval of a large pulmonary cement embolus caused by 
cement leakage during percutaneous vertebroplasty: case 
report and literature review. Spine (Phila Pa 1976) 2014; 
39(26): E1616–E1621.

 12. Park JS, Kim J, Lee Y, et al. Intra-cardiac embolism of a 
large bone cement material after percutaneous vertebroplasty 
removed through a combination of an endovascular procedure 
and an inferior vena cava exploration: a case report. J Korean 
Med Sci 2018; 33(19): e141.

https://orcid.org/0000-0002-1292-9154

