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CASE REPORT

CLINICAL CASE: SURGERY AND INTERVENTIONS
“A Stab in the Heart” Caused by a Cement
Fragment After Kyphoplasty

Laura Suhr, MD, Kaveh Eghbalzadeh, MD, PHD, Ilija Djordjevic, MD, Christopher Gaisendrees, MD,
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Kyphoplasty is a well-established method to treat symptomatic vertebral compression fractures. Reported local cement

leakage rates are high, but clinically relevant leakages are rare. A fatal complication is the extravasation of cement to

the venous system with cardiopulmonary manifestation. We report a case with right ventricular perforation caused

by leaked cement fragments. (Level of Difficulty: Beginner.) (J Am Coll Cardiol Case Rep 2022;4:906–910) © 2022

The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
N ext to percutaneous vertebroplasty, kypho-
plasty is a well-established, minimally
invasive method to treat symptomatic

vertebral compression fractures. In kyphoplasty,
percutaneous bone cement, like polymethylmetha-
crylate, is inserted into the cancellous bone of the
affected vertebral body. Treatment aims are pain re-
lief and prevention of further loss of vertebral body
height. Impaired viscosity of the cement, meaning
low viscosity of polymethylmethacrylate, or high
pressure of injection are related to cement leakages.1

The rate of local leakage of bone cement is high,2 but
EARNING OBJECTIVES

To emphasize the risk of delayed clinical
manifestations of cardiac and pulmonary
cement leakage after kyphoplasty.
To recommend routine thoracic imaging after
kyphoplasty to prevent serious delayed car-
diopulmonary failures.
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symptomatic leakage of cement after kyphoplasty is
rarely reported. A rare but feared complication is
the leakage of cement in the spinal canal or the
venous system. The extravasation of cement into
the spinal canal can cause neurologic damage,
including paraplegia; symptomatic pulmonary emboli
can occur if cement enters the venous system. A car-
diopulmonary manifestation of the cement embolus
can lead to a life-threatening course.

HISTORY OF PRESENTATION

An 83-year-old woman who underwent kyphoplasty
for T12 and L2 fractures 2 months earlier was
admitted to the emergency department with
increasing dyspnea on exertion. The patient’s exam-
ination revealed signs of a survived deep venous
thrombosis. Upon discharge, 3 weeks before her
readmission, a chest x-ray film showed signs of a
radiopaque disseminated reticular proliferation,
leading to high suspicion of cement leakage after
kyphoplasty (Figure 1).
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FIGURE 1 First Chest X-Ray After Operation With Multiple

Pulmonary Emboli of Bone Cement

The red arrows show pulmonary emboli of bone cement.

AB BR E V I A T I O N S

AND ACRONYM S

CT = computed tomography

PCE = pulmonary cement

embolism
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PAST MEDICAL HISTORY

Apart from the kyphoplasty that had taken place
2 months before and the survived venous thrombosis,
there were no previous illnesses.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis included pulmonary em-
bolism, pneumonia, and heart failure.
FIGURE 2 Chest Computed Tomography Scan (Sagittal

Plane) Showing Polymethylmethacrylate Fragment

Penetrating the Heart’s Apex

The red arrow shows the polymethylmethacrylate fragment.
INVESTIGATIONS

A thoracic computed tomography (CT) scan
was performed, as was transthoracic echo-
cardiography (Figures 2 to 6), which revealed
an elongated mass in the right atrium and

right ventricle with suspected perforation of the right
heart’s apex (10 mm above the myocardial wall)
(Figures 2 to 6, Videos 1 to 3). Furthermore, the CT
scan showed a peripheral pulmonary embolism.

MANAGEMENT

The patient remained under stable hemodynamics.
Because of the high risk of hemopericardium with
pericardial tamponade and the possibility of injuring
the tricuspid and pulmonary valves with the cement
spike and carryover of the cement material into the
pulmonary arteries, a transfer to our department of
cardiothoracic surgery was realized, and an operation
was performed.

Consequently, operative cement resection was
done using full median sternotomy. After full hep-
arinization, venous cannulation for the heart-lung
machine was achieved by cannulation of the supe-
rior and inferior vena cava and arterial cannulation of
the ascending aorta. Subsequent to cross-clamping,
cardioplegic arrest was induced by using Buckberg’s
solution.
FIGURE 3 Chest Computed Tomography Scan (Transverse
Plane) Showing Polymethylmethacrylate Fragment

Penetrating the Heart’s Apex

The red arrow shows the polymethylmethacrylate fragment.
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FIGURE 4 Chest Computed Tomography Scan (Transverse

Plane) Showing Polymethylmethacrylate Fragment

Crossing the Right Ventricle and Atrium

The red arrow shows the polymethylmethacrylate fragment.

FIGURE 6 Echocardiogram of the Right Ventricle Showing a

Hyperechogenic Polymethylmethacrylate Fragment

The red arrow shows the cement fragment.

FIGURE 7 Polymethylmethacrylate Fragment Penetrating
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After opening of the right atrium, an 8.5-cm-long
and 2-mm-thick cement-like foreign body with loose
contact to the tricuspid valve was exposed. It was
removed entirely from the right atrium and chamber
in 2 pieces (Figures 7 to 9). Also, surgical closing of the
right ventricle was performed with 4-0 Teflon-felt
sutures (Serapren, Serag Wiessner). The bypass time
FIGURE 5 Chest Computed Tomography Scan (Coronal Plane)

Showing Polymethylmethacrylate Fragment in the Right

Heart and Multiple Pulmonary Emboli of Bone Cement

The red arrow shows the polymethacrylate fragment and the

blue arrow shows multiple pulmonary emboli of bone cement.
was 42 minutes, with a cross-clamp time of 19 mi-
nutes. Following surgery, the patient was transferred
to the intensive care unit, her hemodynamics
remained stable, and she was weaned from the
respirator on the same day. The further course was
without any complications. Because of the increased
thromboembolic risk after cardiopulmonary cement
embolism and the overcome deep vein thrombosis, an
anticoagulation with rivaroxaban 15 mg once daily
was initiated. The patient was discharged 2 weeks
after surgery.
the Heart's Apex of the Right Ventricle

The red arrow shows the right ventricle.



FIGURE 8 Cement Fragment From the Opened Right Atrium

The red arrow shows the cement fragment.
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DISCUSSION

In this case, a cardiopulmonary manifestation
of cement leakage occurred 2 months after kypho-
plasty. The reported incidence of pulmonary cement
embolism (PCE) ranges widely, from 2.1% to 26%
for percutaneous vertebroplasty or kyphoplasty.3

Eck et al4 describe a prevalence of symptomatic
cement embolism in 3 of 963 (0.3%) for kyphoplasty.
Cardiopulmonary findings of cement are a rarely re-
ported complication of this commonly used surgical
procedure. By performing follow-up CT scans after
kyphoplasty, the incidence of asymptomatic cement
leakages was increased. There might be a higher
incidence than what is currently reported in the
literature. CT scans are not routinely performed after
FIGURE 9 Polymethylmethacrylate Fragment 8.5 cm in Length Rem
kyphoplasty.1 Therefore, the clinical significance of
cardiopulmonary microemboli might be under-
estimated.2 However, there is no significant impact
on all-cause mortality if PCE is found incidentally.5

Because of the possibility of a life-threatening
course, a more accurate exclusion of cement
leakage—for example, by chest x-ray film or thoracic
CT scan—should be considered after kyphoplasty. In
the case of a peripheral and asymptomatic PCE, a
wait-and-see strategy with renewed control is rec-
ommended. For peripheral symptomatic or central
asymptomatic PCEs, anticoagulation should be
established because of the high thromboembolic risk.
In the case of symptomatic and central PCE or
possible cardiac involvement, a surgical embolec-
tomy with postoperative anticoagulation should be
performed.1

FOLLOW-UP

The 1-year follow-up was performed at the referring
hospital. The patient had no cardiopulmonary com-
plaints. In the further course, the patient was lost to
follow-up.

CONCLUSIONS

This case emphasizes the risk of delayed clinical
manifestations of cardiac and pulmonary cement
leakage after kyphoplasty and the need for cardiac
surgery to prevent a life-threatening course. Sug-
gesting that the risk of such an embolism might be
underestimated, we propose routine thoracic imaging
after kyphoplasty to prevent serious delayed cardio-
pulmonary failures.

ADDRESS FOR CORRESPONDENCE: Dr Laura Suhr,
University Hospital Cologne, Department of Cardio-
thoracic Surgery, Kerpener Strasse 62, 50937 Cologne,
Germany. E-mail: laura.suhr@uk-koeln.de.
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APPENDIX For supplemental videos,
please see the online version of this paper.
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