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Case report: Open-heart removal
for a cement embolism formed 10
years ago in the right ventricle and
pulmonary artery

XinPei Liu', PeiShan Chu' and Qi Miao*

Department of Cardiac Surgery, Peking Union Medical College Hospital, Beijing, China

Bone cement embolism is a known complication after a kyphoplasty operation.
Cement embolisms without immediate fatal complication such as cardiac
perforation or hypoxemia were often stable during observation. We report a
case of a large volume bone cement embolism involving the right ventricle and
the pulmonary artery system. The patient developed mild exertional shortness of
breath and chest pain after a percutaneous kyphoplasty (PKP) operation 10 years
ago. However, her mild symptoms were attributed to multiple myeloma, and no
chest imaging was taken until the symptoms exacerbated after a COVID-19
infection 6 months ago. A large, tree-branch-shaped embolus was found,
causing severe obstruction of the ascending and middle-lobe branch of the
right pulmonary artery. The pulmonary perfusion scintigraphy demonstrated an
impaired perfusion of the right upper and middle lobe. An open-heart removal
was performed, and the symptoms were relieved afterward. We report this case
to highlight the importance of routine chest imaging after a PKP operation and
to claim that open-heart removal for chronic cement pulmonary embolism is
technically feasible and safe.
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Introduction

Bone cement embolization is a well-known complication after a percutaneous
kyphoplasty (PKP) operation. Severe cement embolism can cause life-threatening cardiac
perforation and need percutaneous retrieval or open-heart surgery immediately after the
PKP operation (1, 2). For patients without immediate life-threatening symptoms, a
conservative observation is often recommended (3). Cement embolisms were often stable
during observation. Late occurrences of symptoms that need open-heart surgery were
seldom reported in the literature.

Case description

A 52-year-old woman was referred to our hospital for further workup and treatment of a
high-density foreign body in her right ventricle (RV) and pulmonary artery (PA). She had a
history of PKP operation for multiple myeloma 10 years ago. She recalled no discomfort
immediately after the operation; thus, no postoperative imaging was taken. She developed
mild exertional shortness of breath and chest pain since then. However, those symptoms
were explained as bone pain and were attributed to multiple myeloma by her primary
care physician. Six months ago, after a COVID-19 infection, her symptoms exacerbated,
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and a chest CT scan was taken. The CT scan found a high-density
material in her RV, main pulmonary artery (MPA), and right
pulmonary artery (RPA). A three-dimensional reconstruction
based on a computed tomography for pulmonary artery
demonstrated a tree-branch-shaped foreign body in the RV,
extending through the MPA and RPA into the right upper and
middle-lobe pulmonary artery (Figure 1A). The intertwined
cement embolus obstructed the ascending branch and the
middle-lobe branch of the RPA, and the right apical pulmonary

artery was  totally  occluded.  The  transesophageal
echocardiography found a rod-shaped hyperechoic foreign body
in the RV and RPA (Figure 1B) and 2+ pulmonary

regurgitation. The pulmonary artery pressure was normal. The
patient was therefore diagnosed with polymethylmethacrylate

10.3389/fcvm.2023.1221525

(PMMA) embolism to the RV and PA. The pulmonary perfusion
scintigraphy demonstrated an impaired perfusion of the right
upper and middle lobe. Her 6-min walking distance was 370 m
preoperatively. We assumed the symptoms to be explained by the
embolism. Due to its large volume and complex shape,
endovascular retrieval of the PMMA cement was not considered,
and an open-heart surgery was scheduled.

The details of the surgical operation was shown in the
Supplementary Video. The RV was explored through a right
atrial incision, and a circumferential cement was found entangled
with a tricuspid chorda (Figure 2A). We freed the chorda by
cutting the cement apart. Through an MPA incision, the cement
was found to be fractured with a spear-shaped end (Figure 2B).
Therefore, the ventricle part of the cement was removed. Then

FIGURE 1

hyperechoic foreign body in the RV and RPA (arrow).

(A) The three-dimensional CT reconstruction demonstrated a tree-branch-shaped high-density foreign material in the RV (long arrow), extending through
the MPA and RPA into the ascending branch and middle-lobe branch of the RPA (long arrow), indicating the diagnosis of PMMA cement embolism. The
cement seemed to enter the vein system through the azygos vein (short arrow). (B) The transesophageal echocardiography demonstrated a rod-shaped
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FIGURE 2

(A) Through an RA incision, a circumferential piece of the PMMA cement (long arrow) can be seen tangling with tricuspid chorda (short arrow).
(B) Through an MPA incision, the PMMA cement was found to be fractured with a sharp end. (C) The PMMA cement (arrow) can be seen through an
RPA incision. (D) The gross appearance of the surgically resected specimen, indicating that the PMMA cement embolus was completely removed.

an RPA incision was made, and the body temperature was
decreased to 18°C. The cement in the ascending and middle-lobe
branch was removed from the intima by meticulous blunt
dissection (Figure 2C), under transient circulatory arrest (5 min
for each branch). The PMMA embolism was completely removed
(Figure 2D). The cardiopulmonary bypass (CPB) was weaned
uneventfully. The total CPB time was 108 min. The patient was
extubated on the first postoperative day and discharged 5 days
later. One month after the surgery, the patient reported an
uneventful recovery, without chest pain or shortness of breath.
Her 6-min walking distance increased to 700 m. A pulmonary
perfusion scintigraphy review was recommended but refused by
the patient.

Comments

Since introduced in the 1980s, the percutaneous kyphoplasty
operation was commonly used in the diagnosis and treatment of
vertebral compression fracture and pathologic fracture. An
embolism of injected cement to the right heart system and
pulmonary arteries is a not-so-rare complication of this
operation, with a morbidity of 10% according to literature (3-6).
Most small volume cement embolisms are asymptomatic and can
be detected by a chest CT scan, while large volume cement
embolisms can cause refractory hypoxemia and intraoperative
death (7) or RV perforation leading to acute or chronic
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pericardial tamponade (1, 2). Besides, PMMA cement embolism
can also cause tricuspid regurgitation and heart failure (8) and
need to be retrieved. Several salvage or emergent surgeries for
life-threatening complications due to cement embolism were
reported previously. Schoechlin et al. also reported a case of right
ventricular perforation that occurred 1 month after a kyphoplasty
operation (9). We report the case of a silent cement embolism
with chronically progressing symptoms and underwent open-
heart surgery 10 years afterward. It was obvious that the PMMA
cement had entered her RV system and caused the obstruction
during the PKP operation. However, her symptom of mild chest
pain after the PKP operation was misdiagnosed as bone pain of
multiple myeloma. It took 10 years and a COVID-19 infection
that exacerbated the symptom before the large cement embolism
was finally detected. An impaired 6-min walking distance and
the preoperative pulmonary perfusion scintigraphy can confirm
the relationship between her symptoms and the embolism.
Moreover, as seen in the video, the cement in the MPA had a
sharp break-end, which was possible to cause a perforation
during any single heartbeat, leading to what Schoechlin et al.
reported (9). Therefore, an open-heart surgery was necessary.
This case reminds us that large volume cement embolism can be
nearly asymptomatic in the early postoperative period and cause
which highlights the
postoperative chest imaging.

consistent damage, importance of

Several successful endovascular extractions of cement

embolism were reported (8). However, due to its large volume

frontiersin.org


https://doi.org/10.3389/fcvm.2023.1221525
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Liu et al.

and complex shape, the cement embolus of our patient was
be
Intraoperatively, it was impressive that the cement could be

considered  impossible  to retrieved  percutaneously.
removed by a careful blunt dissection, and an endarterectomy
was not necessary. Therefore, the integrity of intima was kept,
and the risk of pulmonary hemorrhage was low. A transient
circulatory arrest or low flow perfusion will be very helpful for
an excellent surgical view, especially when dealing with distal

pulmonary arteries.

Conclusion

By introducing this clinical case, we aim to highlight the
importance of routine chest imaging after a PKP operation and
to claim that open-heart removal for chronic cement pulmonary
embolism is technically feasible and safe.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by the Institutional Review Board of Peking Union
Medical College Hospital. The patients/participants provided
their written informed consent to participate in this study.
Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

References

1. Gosev I, Nascimben L, Huang PH, Mauri L, Steigner M, Mizuguchi A, et al.
Right ventricular perforation and pulmonary embolism
with  polymethylmethacrylate cement after percutaneous kyphoplasty.

Circulation. doi: 10.1161/CIRCULATIONAHA.112.

144535

(2013) 127(11):1251-3.

2. Lim SH, Kim H, Kim HK, Baek MJ. Multiple cardiac perforations and pulmonary
embolism caused by cement leakage after percutaneous vertebroplasty. Eur
J Cardiothorac Surg. (2008) 33(3):510-2. doi: 10.1016/j.ejcts.2007.12.012

3. Luetmer MT, Bartholmai BJ, Rad AE, Kallmes DF. Asymptomatic and
unrecognized cement pulmonary embolism commonly occurs with vertebroplasty.
AJNR Am ] Neuroradiol. (2011) 32(4):654-7. doi: 10.3174/ajnr.A2368

4. Kim YJ, Lee JW, Park KW, Yeom JS, Jeong HS, Park JM, et al. Pulmonary
cement embolism after percutaneous vertebroplasty in osteoporotic vertebral
compression fractures: incidence, characteristics, and risk factors. Radiology.
(2009) 251(1):250-9. doi: 10.1148/radiol.2511080854

Frontiers in Cardiovascular Medicine

04

10.3389/fcvm.2023.1221525

Author contributions

XL and PC collected information and wrote the original draft.
QM reviewed and edited the manuscript, and acquired the funding.
All authors contributed to the article and approved the submitted
version.

Funding

This work was supported by the National High Level Hospital
Clinical Research Funding (Grant No. 2022-PUMCH-B-104).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fcvm.2023.
1221525/full#supplementary-material

5. Venmans A, Lohle PN, van Rooij WJ, Verhaar HJ, Mali WP. Frequency and
outcome of pulmonary polymethylmethacrylate embolism during percutaneous
vertebroplasty. AJNR Am ] Neuroradiol. (2008) 29(10):1983-5. doi: 10.3174/ajnr.
A1269

6. Venmans A, Klazen CA, Lohle PN, van Rooij W], Verhaar HJ, de Vries J, et al.
Percutaneous vertebroplasty and pulmonary cement embolism: results from VERTOS
II. AJNR Am ] Neuroradiol. (2010) 31(8):1451-3. doi: 10.3174/ajnr.A2127

7. Stricker K, Orler R, Yen K, Takala J, Luginbuhl M. Severe hypercapnia due to
pulmonary embolism of polymethylmethacrylate during vertebroplasty. Anesth
Analg. (2004) 98(4):1184-6. doi: 10.1213/01.ANE.0000104585.83801.C5

8. Shamekhi J, Dusing P, Sedaghat A, Kutting D, Nickenig G, Sinning JM. Healing a
heart of stone: percutaneous extraction of cardiopulmonary cement embolism. JACC
Cardiovasc Intery. (2020) 13(4):532-3. doi: 10.1016/j.jcin.2019.09.044

9. Schoechlin S, Schrofel H, Czerny M, Siepe M, Ahlgrim C, Zeller T, et al. Massive
cardiopulmonary cement embolism with cardiac perforation after vertebroplasty: a case
series. Eur Heart ] Case Rep. (2022) 6(9):ytac385. doi: 10.1093/ehjcr/ytac385

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fcvm.2023.1221525/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fcvm.2023.1221525/full#supplementary-material
https://doi.org/10.1161/CIRCULATIONAHA.112.144535
https://doi.org/10.1161/CIRCULATIONAHA.112.144535
https://doi.org/10.1016/j.ejcts.2007.12.012
https://doi.org/10.3174/ajnr.A2368
https://doi.org/10.1148/radiol.2511080854
https://doi.org/10.3174/ajnr.A1269
https://doi.org/10.3174/ajnr.A1269
https://doi.org/10.3174/ajnr.A2127
https://doi.org/10.1213/01.ANE.0000104585.83801.C5
https://doi.org/10.1016/j.jcin.2019.09.044
https://doi.org/10.1093/ehjcr/ytac385
https://doi.org/10.3389/fcvm.2023.1221525
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Case report: Open-heart removal for a cement embolism formed 10 years ago in the right ventricle and pulmonary artery
	Introduction
	Case description
	Comments
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


