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Heart Osteosarcoma Presenting as Infective Endocarditis: A
Case Report of a Patient With a Cardiac Pacemaker
and Triple Malignancies

Toivo Laks® !, Katlin Kirik?, Enn Joeste®, Sigurd F. Lax% ¢, Anita Liiver®, Andrei Samarin,
Ljudmilla Kalinina®, Mai Puuseppf, Toomas Sareve

Abstract

Primary and metastatic cardiac sarcomas represent rare neoplasms
with a variable clinical course. We present a rare case of an 84-year-
old man with a cardiac pacemaker and heart osteosarcoma, hepato-
cellular and prostatic carcinoma, who was admitted with suspected
symptoms of infective endocarditis. Findings of cardiac osteosar-
coma in a patient with a pacemaker and three malignancies have not
been reported before in the literature.

Keywords: Primary and metastatic heart osteosarcoma; Cardiac
pacemaker; Infective endocarditis; Triple malignancies

Introduction

Primary cardiac tumors are rare, with an incidence in early au-
topsy series from 0.001% to 0.3% [1, 2]. The majority of these
are benign, primary malignant heart tumors accounting for less
than 25% [3]. Primary cardiac osteosarcomas are extremely
rare and account for < 10% of primary malignant neoplasms
of the heart [4-6]; and less than 50 cases have been reported
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worldwide [7]. Most cardiac tumors are metastatic and 20 - 40
times more common than primary tumors [4, 8]. Less than 30
cases of antemortem diagnosis of osteosarcoma metastasising
to the heart and less than 100 cases of cardiovascular involve-
ment have been described in the literature [9-12]. Although
primary cardiac osteosarcoma could occur in any heart cham-
ber, the vast majority of cases originated from the left atrium.
Osteosarcomas metastatic to the heart most commonly involve
the right-sided cardiac chambers [13, 14].

We report a sporadic case of an 84-year-old man with a
pacemaker diagnosed with heart osteosarcoma, hepatocellular
and prostatic adenocarcinoma and presenting with symptoms
mimicking infective endocarditis.

The publication was approved by the Ethics Committee
of the National Institute for Health Development of Estonia.

Case Report

An 84-year-old male was referred to the emergency depart-
ment of North Estonia Medical Centre with a history of fever
over 3 weeks, weakness, tachypnea (respiratory rate: 40/min)
and a holosystolic precordial grade 4/6 murmur. Eight weeks
earlier he had developed bradycardia and dizziness, and he un-
derwent pacing generator replacement.

His past medical history includes two myocardial infarc-
tions (30 and 15 years ago). A dual chamber rate adaptive
(DDDR) pacemaker was implanted 11 years ago to manage
his grade 3 atrioventricular (AV) block. He had been hyper-
tensive for more than 30 years. Mild myocardial hypertrophy
with inferior wall hypokinesia but normal left ventricular (LV)
ejection fraction (EF) were seen on transthoracic echocardi-
ography (TTE) 1.5 years before along with left atrial (LA)
dilatation and moderate mitral and aortic sclerosis with trivial
regurgitation without stenosis and normal right-sided cavities.

Initial workup on admission included an electrocardio-
gram (ECQ) that demonstrated regular atrial driven ventricular
pacing. Laboratory signs of an acute infection with increased
leukocyte count (white blood cell (WBC)) (21 x 10%L) with
marked neutrophilia (74%) and raised C-reactive protein
(CRP) (106 mg/L, summary in Table 1) were present. Chest
X-ray demonstrated a round opacity measuring approximately
1 cm in the upper field of the left lung. Otherwise, the find-
ings were normal. Pacing electrodes in the right chambers of
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Table 1. Laboratory Results

Reference 0 day 2 day 5 day 7 day 11 day 14 day 18 day 21 day
WBC 4-10 (x 10°/L) 20.9 17.2 21.5 29.9 26.4 33.6 36.8 50.4
Hb 130 - 180 (g/L) 117 117 122 136 129 101 95 83
PLT 150 - 400 (x 10°/L) 64 56 42 44 39 25 10 18
PCT <0.05 (ng/mL) 0.25 0.24 0.24 0.87
CRP <5 (mg/L) 105 104 150 190 165 148 174
proBNP <400 (pg/mL) 3,563 12,033
ALT <41 (U/L) 43 36 59 23 314
Creatinine 62 - 106 (umol/L) 147 118 117 113 130 164 174
TSH 0.27 - 4.2 (mU/L) 2.04
D-dimer <0.5 (ng/mL) >20 >20
ESR 1 - 10 (mm/h) 83

WBC: white blood cell; Hb: hemoglobin; PLT: platelet; PCT: procalcitonin; CRP: C-reactive protein; proBNP: pro b-type natriuretic peptide; ALT: ala-
nine aminotransferase; TSH: thyroid stimulating hormone; ESR: erythrocyte sedimentation rate.

the heart were intact. Abdominal ultrasound showed a slightly
inhomogeneous mass measuring 2.8 X 2.4 cm in the lower part
of the right lobe of the liver. Differential diagnoses included a
metastasis or a primary tumor. Neither lymphadenopathy nor
ascites was reported.

Whole body computed tomography (CT) was performed
on the same day. The abdomen was scanned in native arte-
rial and portal phase and thorax in arterial phase for pulmo-
nary embolism. On unenhanced CT scan, the liver mass ap-
peared isodense to liver parenchyma with smooth edges and
bulging outside of the liver contours. There was no significant
enhancement in the arterial phase, and the mass was slightly
hypodense in the portal phase (Fig. 1a). The main trunk of the
pulmonary artery (PA) and the right PA were dilated at 4 cm
and 3.5 cm respectively. There was a large filling defect repre-
senting a thrombus in the upper lobe branch of the right PA and
smaller filling defects in the lower lobe subsegmental branches
of the right PA (Fig. 1b). A pulmonary nodule measuring 1
cm in diameter was detected in the upper lobe of the left lung,
which was thought to be benign due to low CT density. No
other pulmonary nodules or enlarged lymph nodes were found
(Fig. 1c). Incidentally, a significant filling defect in the right
atrium (RA) of the heart with subtotal obliteration of the ap-
pendage was found. The atrial pacing lead was attached to the
RA appendage (RAA) next to the mass. The mass was thought
to represent a thrombus (Fig. 1d).

On the two-dimensional (2D) TTE there was a mass seen
in the RA with a dimension of 4.2 x 2.0 cm. Its structure was
described inhomogeneous, with echogenicity of the soft tissue
and without calcifications. The mass seemed to be attached to
the lateral wall of the RA and surrounded the pacemaker elec-
trode fixed in the RAA. Part of the mass was moving through
the tricuspid valve orifice into the right ventricle (RV) during
diastole but did not cause any obstruction (Fig. 2a, b). The
function of both ventricles was normal. There was mild hyper-
trophy of the left ventricle, and both atria were slightly dilated.
There were no signs of pulmonary hypertension or pericardial
effusion. Based on the clinical findings and the findings of the
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CT scan suspicion of the thrombotic mass was raised.

The history of recent pacing generator change, signs and
symptoms of suspicion on acute infection or electrode endo-
carditis (fever, marked WBC and high CRP) justified com-
mencing antibacterial therapy. Cefuroxime 4.5 g/day was
given intravenously (IV). Due to marked thrombocytopenia
(66 x 10°/L) enoxaparin was administrated in a reduced dose
(6,000 U/day). The patient was clinically stable, and his blood
cultures were negative. Notwithstanding this, fever, WBC, and
CRP remained at the same level as on admission. Therefore,
antibacterial treatment was switched on the fifth day (ampi-
cillin + sulbactam 4.5 g/day IV and gentamicin 240 mg/day
IV). Fondaparinux (2.5 - 7.5 mg) was injected subcutaneously
instead of enoxaparin due to a suspicion of heparin-induced
thrombocytopenia. Despite these changes in treatment, he
remained febrile for the next 5 days the temperature was be-
tween 38.2 and 38.5 °C. He also complained of pain in the
whole body.

In the purpose of follow-up of the dynamics another TTE
and transesophageal echocardiography (TEE) was performed
9 days after the first TTE. In the RA we found a multilocular
mass with several interconnected immobile and mobile struc-
tures with soft tissue echogenicity attached to the lateral wall.
The dimensions had increased up to 6.0 x 2.6 cm, and it was
partly moving into the RV during diastole without obstructing
the inflow to the tricuspid orifice (Fig. 2c, d). Besides, an im-
mobile part of the mass of 5.5 x 3.0 cm was seen in the RAA,
which extended to the ostium of the superior vena cava (SVC)
not obstructing the blood flow. The immobile mass in the RAA
surrounded the pacing electrode without infiltrating the atrial
wall or causing pericardial effusion. Furthermore, no vegeta-
tions were suspected on the cusps of the tricuspid valve and the
pacemaker electrodes.

ECG-gated contrast-enhanced CT of the thorax was per-
formed 10 days after the first whole-body CT to depict the
mass in more detail. A large irregularly shaped soft tissue mass
with signs of contrast enhancement in the portal phase, meas-
uring 5.8 X 4.4 x 5.6 cm was found extending into the RAA.
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Figure 1. (a) Contrast-enhanced CT scan performed on the day of admission. The abdominal image acquired in portal venous
phase shows a slightly hypodense bulging mass in the right lobe of the liver (arrow). (b) CT scan shows a large filling defect repre-
senting thrombus in the right pulmonary artery (arrow). There is an enlargement of the main pulmonary trunk and right pulmonary
artery. (c) On CT scan there is a nodule measuring 1 cm in diameter in the upper lobe of the left lung (arrow). (d) CT scan shows
a large filling defect in the right atrium (arrow) of the heart with subtotal obliteration of the appendage. CT: computed tomography.

Compared to the previous CT scan, the structure had grown in 5.0 x 2.2 cm mass was mobile, moving between the RA and
size, partially surrounding the atrial pacing lead. The second RV.

Figure 2. (a) TTE (subcostal view) in systole. A mass is detected in the right atrium (arrow). (b) TTE in diastole. The same mass
is noticed in the right ventricular inflow tract (arrow). (c) TEE in systole. An immobile structure is demonstrated in the RAA (arrow)
surrounding the pacemaker electrode. Mobile masses are demonstrated in the RA. (d) TEE in diastole. Mobile masses have
moved into the RV inflow tract (arrow). TTE: transthoracic echocardiogram; TEE: transesophageal echocardiography; RAA: right
atrial appendage.
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The ventricular pacing lead was separated from the mass.
Malignant looking upper lobe nodule of the left lung had en-
larged, and a small area of subpleural right lung consolidation
had developed there as well. There was still a sizeable inho-
mogeneous density thrombus filling the upper lobe branch of
the right PA, which raised the possibility of a tumor thrombus.
The expansion in the right lobe of the liver also raised suspi-
cion of a malignant process. Taking into account the potential
metastatic nodule in the left lung, potentially malignant mass
in the liver and enhancing mass in the RA of the heart, there
was strong suspicion for metastatic disease with the potential
primary tumor being in the liver. There were neither signs of
infection in the area of the implanted pacemaker nor deep vein
thrombosis on ultrasound.

Although the patient’s high fever subsided only tempo-
rarily, SatO, was 88% (with O, 2 L/min), platelets (PLTs)
dropped to 25 x 10%L (it was thought to be associated with the
increased consumption), WBC and CRP did not decrease, and
the patient remained clinically stable. Repeated blood cultures
were negative. We could not exclude infection of the pacing
electrodes. Therefore, we suspected that the structures could
still be covered by thrombotic mass, which can result in an
endocarditis-like clinical picture. Since the patient refused
all invasive diagnostic procedures (including a biopsy), his
conservative management was based on clinical symptoms.
Piperacillin with tazobactam 4 g/0.5 g/day IV was replaced
after 4 days with imipenem and cilastatin 0.5 g/0.5 g/day 1V,
and also vancomycin 2 - 3 g/day was given [V. Subcutaneous
antithrombotic treatment was administered as well.

Four days later magnetic resonance imaging (MRI) of
the abdomen was performed in purpose to characterise the
hepatic lesion in detail. It was T1 isointense and T2 hyperin-
tense with signs of marked diffusion restriction. We could not
acquire contrast-enhanced series due to his inability to hold
the breath. The mass showed a slight late enhancement in the
delayed phase series. Additionally, a capsule-like peripheral
enhancement was detected with characteristics not typical for
a primary liver tumor. It was unclassifiable, possibly an atypi-
cal hemangioma. The differential diagnosis also included a hy-
povascular metastasis.

Three days later the patient’s general condition destabi-
lised, he complained of dyspnea, tachypnea, weakness, and
melena developed. His Hb decreased to 95 g/L, PLT to 10 x
10%/L, WBC increased (37 x 10%L). On gastroscopy at the
large curvature, an ulcer (0.7 cm) covered with fibrin and sur-
rounded with petechiae and a polyp (0.3 cm) were found. De-
spite the reduction of the dose of fondaparinux (2.5 mg, sub-
cutaneously) and infusion of red blood cells, PLTs and freshly
frozen plasma the patient deceased 21 days after his admission.

Post mortem examination of the heart revealed a large
white-greyish nodal mass in the RA with a diameter of 6.5 cm,
which was tightly fixed to the lateral wall. Tumor mass ex-
tended into the RAA and extended partially through the ostium
of the tricuspid valve into the ventricle, not obstructing it. In
the ostium of the SVC, a non-occlusive tumor (2.0 x 5.0 cm)
was found of the same consistency and color, covered with
thrombotic mass. The RA pacing electrode, which was fixed
to the appendage, was surrounded by a tumor and thrombotic
masses. The ventricular pacing electrode was fixed in the api-
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cal septal area of the RV. Both electrodes were covered with
thrombotic masses. Macroscopically and histologically there
were no findings for endocarditis or vegetations. The LV was
moderately hypertrophic, and the mitral annulus was calcified.
Two post-infarct scars measuring up to 2.0 cm were found in
the septal and posterolateral walls of the LV. Coronary tree
revealed diffuse non-occlusive atherosclerotic plaque disease.

In the apical area of the left lung, there was a roundish
grey nodule measuring 1.5 cm. In the small branches of the
pulmonary arteries, many small emboli (histologically con-
firmed as osteosarcomas) were found bilaterally. In the lower
lobes of both lungs, there was partial atelectasis with 900 and
1,100 mL of pleural fluid respectively.

In the central part of the right hepatic lobe, a roundish
pinkish-white tumor was found in subcapsular location con-
sisting of some small nodes and measuring 3.5 cm.

The prostate revealed a 4.5 cm yellow-pink honeycomb-
like lobulated nodule. The sigmoid colon demonstrated moder-
ate diverticulitis. The abdominal or thoracic cavities were free
of enlarged lymph nodes.

Histology was performed in the Departments of Pathol-
ogy of North Estonia Medical Centre and the Hospital Graz II.
The tumors in the heart (Fig. 3) and the lungs (Fig. 4a, b) had
a myxoid appearance and consisted of the spindle and pleo-
morphic rhabdoid and sometimes signet-ring cells, which were
immunohistochemically negative for cytokeratins (AE1/AE3),
desmin and smooth muscle actin, but at least partially positive
for osteonectin. Focally, osteoid-like material could be seen.
In the sections from the heart, the tumor was found within the
lumen, but it did not infiltrate the myocardium. The hepatic
tumor revealed a solid and papillary architecture and consisted
of polygonal cells with eosinophilic and clear cytoplasm and
marked nuclear pleomorphism. Immunohistochemistry was
positive for hepatocyte antigen and cytokeratins but nega-
tive for osteonectin (Fig. 4c). The histological diagnosis of
a poorly differentiated (high-grade) sarcoma with osteogenic
differentiation in the heart with metastasis to both lungs was
established. The hepatic tumor was considered a poorly differ-
entiated hepatocellular carcinoma. Sections from the prostate
demonstrated a moderately differentiated acinar adenocarci-
noma, Gleason score 6 (3 + 3) (Fig. 4d).

Discussion

We describe a rare and unusual case of a patient with a cardiac
pacemaker and osteosarcoma of the heart. Also, hepatocellular
carcinoma and prostatic adenocarcinoma were detected.

Usually, diagnostic problems arise in the case of a previ-
ously undiagnosed tumor in the heart. Primary cardiac tumors
are rare. Both primary and metastatic cardiac osteosarcomas
are extremely rare, and less than 100 cases of antemortem di-
agnosis have been described altogether [7, 9-12]. Diagnosis
can be more complicated in a patient with a cardiac pacemaker
with a variety of diagnostic possibilities such as a thrombus, a
caseous calcification of the valvular annulus, primary or meta-
static tumor, abscess or endocarditis [15, 16].

In our case the fast and exact path to the diagnosis was
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Figure 3. (a) Primary cardiac extraskeletal osteosarcoma. Pleomorphic tumor cells (arrow) and normal myocardium (H&E, x 20).
(b) Osteoclast-like giant cells (arrow) (H&E, x 20). (c) Neoplastic osteoid matrix (arrow) (H&E, x 20). (d) Giant and spindle cells

(arrow) (H&E, x 40).

complicated due to contradictions in history: recently changed
pacing generator, the unusual clinical course of the disease
simulating inflammation, tumor or thrombus surrounding the
electrodes in the right heart, liver mass, nodules in the lung
and filling defects in the pulmonary arteries. Since the clinical
course was simulating pacemaker-endocarditis or a thrombus
on the electrode, antibacterial treatment was initiated. Diag-
nostic alternatives considered were a primary malignant tumor
in the liver with metastasis into the right side of the heart and
to the lungs and a primary heart tumor with metastases to the
lungs [3, 17, 18]. Since antibacterial treatment with different

and combined antibiotics was ineffective, a strong suspicion
of a malignant tumor (above all in liver) arose, with a concept
based on earlier clinical observations that most of the metas-
tases located in the right chambers of the heart [13, 14] and
up to 3% of patients with carcinomas have cardiac metastases
identified at autopsy. Liver malignancies are one of the most
frequent tumors to spread directly through inferior vena cava
[19]. Our patient did not complain of aching bones; clinically a
tumor was not suspected, and a bone scan was not performed.
Nevertheless, metastatic skeletal tumor thrombi most often
from femur and humerus extending to the heart have been

Figure 4. (a) Metastatic pulmonary osteosarcoma (arrow) (H&E, % 20). (b) Tumor thrombus in the lung (arrow) (H&E, x 20). (c)
Hepatocellular carcinoma (arrow) (H&E, x 20). (d) Acinar adenocarcinoma of the prostate (arrow) (H&E, x 40).
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described [20-22]. In rare cases, extra-skeletal osteosarcoma
may spread via the hematogenous route to an unusual cardiac
localisation such as the LA [11, 14].

Primary cardiac osteosarcoma of the right side of the
heart is extremely rare [23, 24]. The clinical manifestations,
regions of metastases (more than 50% to the lungs), imag-
ing features, and laboratory tests are similar to other types of
primary cardiac tumors [17, 25]. Calcifications on imaging
(CT) are crucial for differentiating osteosarcoma [26], but we
encountered a case that was difficult to diagnose because im-
aging revealed no calcifications. The pathogenesis of primary
cardiac osteosarcoma is not clear. It could develop through
metaplasia of connective tissue or by malignant degenera-
tion of embryonic somatic residues, which arise from undif-
ferentiated mesenchymal stem cells in the myocardium and
transform into active osteoblasts [23, 27]. Proposed etiologi-
cal factors are a mechanical injury by causative agents and
radiotherapy [28].

Furthermore, the heart is known to have a skeleton.
Namely, fibrous trigone and annulus are the essential parts of
it. Histologically the annulus has fibrotic and elastic fibres, and
this structure is also in continuity with valvular leaflet tissue,
the atrium and the ventricles. The hypothesis of the pathogene-
sis of cardiac osteosarcoma could be based on malignant meta-
plasia and transformation of fibrotic and elastic fibres, which
makes up the trigone [29].

We also considered the opportunity that the undifferenti-
ated cardiac tumor developed from metastatic hepatocellular
carcinoma by dedifferentiation. We very carefully investigated
both tumors histologically and by several immunohistochemi-
cal markers and did not find any similarity based on histomor-
phological and immunohistochemical features. Therefore, we
concluded that it is more likely that the tumors in the heart
and the liver are independent neoplasms, the former with pul-
monary metastases. However, we did not perform molecular
analyses to rule out a metastatic disease in the heart complete-
ly. Acinar adenocarcinomas of the prostate are common in ad-
vanced age and therefore, not an unexpected finding.

Multiple primary malignancies are common only in 3-5%
of tumors [30]. Despite its low incidence, the association of
two malignancies in a single patient has been widely reported
in the literature, while only a relatively small number (0.5%)
of three malignancies have been described including primary
cardiac sarcomas [30-32]. Some cases of cardiac sarcomas
(pleomorphic spindle cell sarcoma, angiosarcoma) in pace-
maker patients are described [16, 33]. At the same time, there
are no clinical reports of patients (with or without a cardiac
pacemaker) with primary osteosarcoma of the heart after dou-
ble carcinomas of the liver and prostate. Only immunological
studies have demonstrated that novel cytokine interleukin-32
(IL-32) could be involved in cancer development, including
prostate, liver and heart (adenocarcinoma, hepatocellular car-
cinoma and osteosarcoma) [34].

Conclusions

We conclude that there is most likely a collision of two carci-
nomas: hepatocellular carcinoma and osteogenic sarcoma of
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the heart. The prostatic adenocarcinoma is a common finding
in senior men. From the provided histology it is more like-
ly that the tumors of the heart and the liver are independent.
However, without molecular analysis (which was not per-
formed) de-differentiation in a metastatic hepatocellular carci-
noma cannot be excluded entirely. Injury of an electrode as a
mechanical factor in the pathogenesis of cardiac osteosarcoma
is not yet confirmed.
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