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CLINICAL CASE
Catheter-Induced Cement Embolism
During Attempted Ablation Procedure
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Pulmonary cement embolism is a well-described complication of cement vertebroplasty (1,2). We describe the case of a

patient with acute cement embolism during catheter insertion for attempted pulmonary vein isolation 1 month after

cement vertebroplasty. We discuss the mechanism of acute cement embolism, possible sequelae, and treatment

considerations. (Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2021;3:1114–8) © 2021 The Authors.

Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
HISTORY OF PRESENTATION

A 79-year-old woman was admitted to the hospital for
redo catheter ablation of paroxysmal atrial fibrilla-
tion. On admission, she was normotensive, in sinus
rhythm, and showed no signs of heart failure. A car-
diac computed tomography (CT) scan showed a situs
solitus with normal AV concordance, excluded intra-
cardiac thrombi, and showed normal coronary ar-
teries and normal cardiac anatomy. Transesophageal
EARNING OBJECTIVES

To recognize the possibility of cement em-
bolism during catheter manipulation in the
inferior caval vein after lumbar cement
vertebroplasty.
To ask for previous lumbar cement verte-
broplasty in preprocedure screening ques-
tionnaire for procedures involving catheter
manipulation in the inferior caval vein.
To consider imaging of the inferior caval vein
to rule out the presence of cement casts.
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echocardiography revealed a mildly reduced left
ventricular ejection fraction of 45%-50%, no signifi-
cant valvular pathology, and no patent foramen ovale
or residual shunt postablation.

PAST MEDICAL HISTORY

Because of symptomatic, paroxysmal atrial fibrilla-
tion and atrial flutter, the patient had undergone
ablation of the cavotricuspidal isthmus 6 years before
and pulmonary vein isolation and reablation of the
cavotricuspidal isthmus 2 years before. Atrial fibril-
lation recurred after ablation and treatment with
amiodarone was initiated. Due to amiodarone side
effects (polyneuropathy), a redo ablation was sched-
uled. One month before redo ablation, the patient had
a fracture of the lumbar vertebra L2 and percutaneous
vertebroplasty was performed using poly-
methylmethacrylate cement.

DIFFERENTIAL DIAGNOSIS

In view of the clinical history, no differential diag-
nosis was considered.
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AB BR E V I A T I O N S

AND ACRONYM S

CT = computed tomography
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INTERVENTION

Anticoagulation was paused for the intervention. The pa-
tientwas sedatedwith fentanyl, propofol, andmidazolam.
Access was gained via the right femoral vein, and 2
guidewires (diameter 0.032 inches) advanced blindly into
the right atrium and superior caval vein, respectively.
Heparin was administered, and subsequently, 2 long
sheaths were placed over-the-wire into the right atrium
(8.5-F steerable guiding sheath) and superior caval vein
(8.5-F transseptal guiding introducer).Anablationcatheter
was introduced via the right atrial sheath and placed into
the coronary sinus. Transseptal puncture was attempted
with a Brockenbrough needle. During fluoroscopy for
transseptal puncture, several large, floating foreign bodies
were detected in the right atrium and right ventricle
(Video 1). The procedure was aborted, and the behavior of
the foreign bodies was observed. Within the next
30 minutes, they slowly migrated into the right ventricle
and partly into the pulmonary arteries (Video 2).

INVESTIGATIONS

After abortion of the intervention, echocardiography
and CT scan of the chest (Figures 1 and 2) confirmed
multiple, new foreign bodies, consistent with cement
embolism, in the right ventricle and pulmonary ar-
teries. One fragment had remained in the right
ventricle (5 � 45 mm). Two others were located in the
FIGURE 1 Anterior Posterior Topogram From Computed Tomograph

(A) Cement casts in the inferior caval vein (arrows) before the ablation p

after the procedure with cement emboli (arrows) in the left pulmonary
pulmonary arteries: 1 in the main right artery
(8 � 27 mm) and 1 in the main left artery (15 �
37 mm). Pericardial and pleural effusion were
ruled out, and no signs of pulmonary artery

obstruction or pulmonary thrombus were detected.
The function of the tricuspid and pulmonary valves
was normal, and no significant pressure gradient was
measurable across the tricuspid valve. A chest radi-
ography on the following day showed unchanged
findings (Figure 3).

MANAGEMENT

After diagnosis of acute cement embolism, full anti-
coagulation with heparin was continued, and the
patient was admitted to the intermediate care unit for
surveillance. The patient remained asymptomatic
and hemodynamically stable with normal oxygen
saturation, and was re-anticoagulated with rivarox-
aban before discharge.

DISCUSSION

Percutaneous vertebroplasty has been a common
procedure for the treatment of osteoporotic verte-
bral fracture for many years (3,4). Asymptomatic
cement leakage outside of the vertebral body is
observed in up to 81% of all procedures (5). The
reason for cement leakage is application of inap-
propriate cement volume, viscosity, or injection
y Scan

rocedure, and (B) absence of cement casts in the inferior caval vein

arteries and the right ventricle.
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FIGURE 2 Multiplanar Maximum Intensity Projection Rendering Reconstruction

Transverse (A), frontal (B), and sagittal view (C) of cement emboli (blue arrows) in the right ventricle, the left main pulmonary artery, and the

right main pulmonary artery and cement vertebroplasty (red arrows).
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pressure (6). The clinical significance of cement
leakage is the subject of debate (1,5,7). In some
cases, cement can leak into the venous system and
subsequently cause pulmonary embolism. The re-
ported incidence of pulmonary embolism ranges
from 3.5%-23%, depending on the method of anal-
ysis (2,8). Cases of severe and even fatal outcome of
cement embolism causing, eg, cardiac perforation,
tricuspid valve dysfunction, or pulmonary artery
obstruction, have been described (9–11).

Data regarding treatment of cement embolism are
limited (12). Krueger et al. (6) suggest anticoagulation
in symptomatic patients and patients with central
pulmonary embolism to prevent thrombus formation
on embolized fragments. However, no general recom-
mendation for anticoagulation is issued for asymp-
tomatic patients (6). Open surgical or percutaneous
intervention for cement extraction has been described
in case reports and may be considered in hemody-
namically compromised or symptomatic patients
(13,14). A treatment decision tree on when to perform
surgery is provided in the paper by Barakat et al. (15).

Considering patient history, imaging evidence, and
acute migration of foreign bodies during the



FIGURE 3 Conventional Chest X-Ray

Cement emboli (arrows) in the pulmonary arteries and the right ventricle in posterior anterior (A) and lateral (B) view.
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procedure, the most likely explanation in our case is
acute embolization of cement casts residing in the
inferior caval vein caused by catheter manipulation.
Oral anticoagulation was indicated because of
atrial fibrillation, and no additional therapy was
required.

FOLLOW-UP

Three months after the intervention, the patient was
doing well without signs of pulmonary obstruction.
Treatment with amiodarone was reinitiated, and no
further ablation procedure was planned because of
the anticipated risk of repeat cement embolism.
Implantation of a conventional cardiac pacemaker
with atrioventricular node ablation via a jugular vein
approach was discussed with the patient as an
alternative to amiodarone treatment.
CONCLUSIONS

To our knowledge, this is the first case report of acute
cement embolism caused by catheter manipulation in
the inferior caval vein. After cement vertebroplasty,
pre-interventional imaging (such as vascular ultra-
sound or abdominal CT scan) should be considered
prior to procedures requiring access via the inferior
caval vein, to exclude cement casts in the venous
system.
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