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Management of Inflammatory Cardiac Masses
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Abstract

Systemic rheumatologic and inflammatory disorders can affect almost
any organ system, including the heart. The cardiac valves, conduction
system, myocardium, endocardium, pericardium, and coronary arteries
may be affected. Intracardiac masses may develop as part of the disease
process or a consequence of their therapy, such as methotrexate-asso-
ciated nodulosis. Optimal therapy in these cases is not known, since
many patients are asymptomatic and the potential benefit of surgical
excision must be weighed against its associated morbidity and mortal-
ity. Importantly, these inflammatory masses must be differentiated from
thrombus, infection, and primary and metastatic tumors. We present
three cases of inflammatory cardiac masses associated with rheumatoid
arthritis and Wegener’s granulomatosis, which were successfully treat-
ed conservatively, and propose a management algorithm. The benefits
of such an approach must be individualized and weighed against the
risks of systemic embolization, stroke and obstruction.

Keywords: Cardiac mass; Inflammatory; Rheumatoid arthritis; We-
gener’s granulomatosis

Introduction

Primary cardiac tumors are extremely rare and are seen in
0.001% to 0.3% of individuals based on autopsy series; 75%
are non-malignant [1]. Taken together, primary tumors and tu-
mor-like conditions vary widely in appearance, location, size,
number, and age at presentation [2]. Many of these tumors
arise in the setting of genetic syndromes [2]. While recommen-
dations for surgical excision depend on presumed etiology and
presence of symptoms or obstructive physiology, some tumors
such as hemangiomas [3] and inflammatory myofibroblastic
tumors (IMT) [4-6] have been known to regress either spon-
taneously or after treatment with steroids. There are several
prior reports of cardiac masses associated with systemic dis-
orders such as Wegner’s granulomatosis [7, 8], sarcoidosis [9,

Manuscript submitted October 26, 2018, accepted November 12, 2018

aSection of Cardiology, Department of Medicine, Boston Medical Center and
Boston University School of Medicine, Boston, MA 02118, USA
bCorresponding Author: Ankur A. Karnik, Collamore 8, Division of Cardio-
vascular Medicine, Boston Medical Center, 88 East Newton Street, Boston,
MA 02118, USA. Email: Ankur.karnik@bmc.org

doi: https://doi.org/10.14740/cr801

10], Behcet’s disease [11, 12] and rheumatoid arthritis [13-15];
however, owing to the rarity of these masses, there is currently
no consensus regarding management. We present three cases
of patients with cardiac masses occurring in association with
systemic inflammatory disease whose lesions significantly di-
minished with conservative therapy, review the English lan-
guage literature regarding such an approach, and suggest an
algorithm for management of these types of masses. Given a
sample size of three, this case series was exempt from review
by the Boston University Institutional Review Board.

Case Reports

Case 1

A 63-year-old woman with breast cancer status post lumpec-
tomy and radiation, rheumatoid arthritis, and paroxysmal atrial
fibrillation, presented with diplopia and was found to have mul-
tiple embolic strokes. She had multiple flares of her rheumatoid
arthritis in the past, including an inflammatory pericardial effu-
sion, but it was currently in remission on methotrexate and cer-
tolizumab. Brain magnetic resonance imaging (MRI) revealed
thalamic and cerebellar infarcts. Transesophageal echocardiog-
raphy (TEE) demonstrated sessile masses in the left atrium (LA)
and right atrium (RA) that were contiguous with the interatrial
septum, as well as a pedunculated mass in RA (Fig. 1a, b) (Sup-
plementary Videos la, b) (www. cardiologyres.org). Cardiac
MRI confirmed biatrial masses with a heterogenous enhance-
ment pattern suggesting vascularization, most consistent with an
inflammatory or neoplastic process and not a thrombus. Surgical
resection was not felt to be feasible because of the multiple loca-
tions of these lesions, which suggested a systemic process. She
was started on warfarin (goal INR 2 - 3) with a heparin bridge
given a history of paroxysmal atrial fibrillation with multiple
embolic strokes, treated with prednisone for rheumatoid arthri-
tis-related tenosynovitis, and her methotrexate was stopped. Re-
peat TEE 2 months later revealed near-complete resolution of
the atrial masses (Fig. 1c). Cardiac MRI 2 years later showed
a mobile avascular echodensity in the RA most consistent with
thrombus (different from prior study). She was lost to follow-up
so it is unknown if she was still on warfarin at that time.

Case 2

A 75-year-old woman with rheumatoid arthritis and paroxys-
mal atrial fibrillation presented with dysarthria and inattention
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Figure 1. (a, b) TEE of sessile masses in the LA and RA (arrow heads) as well as a pedunculated mass in the RA (arrow with
tail) in a patient with rheumatoid arthritis. (c) TEE 2 months after initiation of warfarin, prednisone, and cessation of methotrexate

shows near-complete resolution of the atrial masses.

and was found to have multiple embolic lesions or infarcts on
head computerized tomography (CT). Brain MRI revealed
infarcts of the subcortical white matter, pons, and cerebel-
lum. TEE demonstrated a 6 mm mobile, irregularly-shaped
echodensity associated with the atrial surface of the mitral
valve extending from the base of the interatrial septum to the
intervalvular fibrosa (Fig. 2a). She was diagnosed with par-
oxysmal atrial fibrillation in the hospital, and warfarin (goal
INR 2 - 3) was initiated; however repeat TEE 1 month later
revealed a new 1.7 x 1.1 cm pedunculated echodense mass
within the RA arising from the posterior RA free wall and ex-
tending through the interatrial septum (Fig. 2b) (Supplemen-
tary Video 2a) (www. cardiologyres.org).

She underwent surgery under cardiopulmonary bypass. A
right atrial incision perpendicular to the AV groove was made,

exposing a 2 x 1.5 cm pedunculated mass between the coronary
sinus and septal leaflet of the tricuspid valve. It was excised
with a small remnant of the posterior wall. A posterior left atrial
incision was made and exposed a 0.5 x 0.5 cm polypoid mass on
the anterior leaflet of the mitral valve near the annulus, which
was then excised. The interatrial septum was not involved.
There were no postoperative events. Her etanercept was dis-
continued following surgery and her prednisone was reduced to
5 mg. Surgical pathology of her masses showed focal areas of
fibrinoid necrosis surrounded by palisading histiocytes, chronic
inflammatory cells, and giant cells which was diagnostic for
rheumatoid nodules (Fig. 3). One month later she presented
with a recurrent cerebrovascular accident despite a therapeutic
INR; repeat TEE revealed new pedunculated masses in the RA
and on the mitral and tricuspid valves, which did not have the

Figure 2. TEE of echodensities associated with the atrial surface of the mitral valve (a) and the posterior RA free wall (b). TEE
1 month following surgical resection shows new pedunculated masses in the RA and on the mitral and tricuspid valves (c, d).
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Figure 3. Surgical pathology images of right atrial mass. Lesional area showing necrosis (black arrow) containing eosinophilic
debris surrounded by histiocytes, lymphocytes, plasma cells, and giant cells (box). These changes are compatible with rheuma-

toid nodule.

appearance of thrombus (Fig. 2c, d) (Supplementary Videos 2b,
¢) (www. cardiologyres.org). Her etanercept was restarted and
repeat TEE 3 months later showed persistent 6 x 8§ mm mobile
echodensities on the mitral valve; however, the previously seen
masses in the RA and on the tricuspid valve had resolved. She
was lost to follow-up and expired 4 years later from urosepsis.

Case 3

A 66-year-old woman presented with fevers and night sweats
and was found to have new first degree atrioventricular block.
Transthoracic echocardiogram (TTE) revealed an aortic root
mass; TEE demonstrated a large complex mass invading the
intraatrial septum, encasing the aortic root and extending into
the right ventricular outflow tract (Fig. 4a). Blood cultures
were negative. Inflammatory markers were consistent with
Wegener’s granulomatosis (+MPO ANCA). She developed
high degree atrioventricular heart block and a dual chamber

pacemaker was implanted. Cyclophosphamide and prednisone
were started and serial TTEs showed progressive regression
of the aortic mass. On repeat TEE the following year, the aor-
tic mass was much smaller (Fig. 4b) (Supplementary Video
3) (www.cardiologyres.org). She underwent an aortic valve
replacement with a 19 mm Carpentier-Edwards bioprosthetic
valve soon afterwards due to development of severe aortic re-
gurgitation; intense inflammatory-type tissue was noted below
the non-coronary leaflet extending into the annulus and into
the anterior leaflet of the mitral valve, essentially encompass-
ing the fibrous trigone. Biopsy showed myxoid changes and
chronic inflammation (Fig. 5). She continues to do well 6 years
post surgery and most recent echocardiogram showed well
functioning bioprosthetic aortic valve without recurrent mass.

Discussion

The therapeutic approach to the management of cardiac mass-

Figure 4. (a) TEE of a large complex mass invading the intaatrial septum and encasing the aortic root. Cyclophosphamide and
prednisone were started and serial TTEs showed progressive regression of the aortic mass. (b) Follow-up TEE the following year

shows near resolution.
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Figure 5. Surgical pathology images of valvular tissue: valvular tissue with myxoid changes (red arrow), focal chronic inflamma-
tion (black arrow), and fibrosis (green star). These changes could represent changes compatible with previously active vasculitis.

es depends on the nature of the mass. Surgical treatment for
primary cardiac malignancies (predominantly sarcomas) and
metastatic disease to the heart is often limited by the poor
prognosis associated with these conditions; however, surgical
resection is the treatment of choice for all benign cardiac tu-
mors and in those malignant tumors which are potentially cur-
able or can result in significant palliation. These tumors must,
however, be differentiated from vegetation, thrombus and in-
flammatory pseudotumor (IP).

The term IP has been applied to a variety of inflamma-
tory masses, including IMT. IMT is a rare lesion that usually
presents as an intrapulmonary mass in children but may occur
in adults. It is thought to arise from a benign tissue prolifera-
tive response and is composed of mesenchymal and polyclonal
inflammatory cells. It commonly occurs in the lung, stomach,
and orbit, but is rare in the heart [6]. Cardiac IMT is pathologi-
cally distinguishable from cardiac fibromas, myxomas, and
sarcomas [16]; and may be biologically distinct from extra-
cardiac IMT as evidenced by its usual lack of locally aggres-
sive behavior [17]. Although there is no consensus on optimal
therapy, there are four reported cases of cardiac IMT regress-
ing either spontaneously [5] or following steroid treatment [4,

6]. However, the recurrence rate has been reported at 13 to
37% [18]. Furthermore, recent data suggests that IMT may be
pathologically distinct from other forms of IP, and those asso-
ciated with a chromosomal translocation in the ALK-1 tyros-
ine kinase have malignant potential [19].

Systemic inflammatory diseases are a family of autoim-
mune conditions that share common pathogenetic mechanisms
and can be subclassified into vasculitides, connective tissue
diseases, and miscellaneous disorders [20]. These conditions
may involve multiple organ systems including the heart, and
all components of the heart may be affected, including the
valves, coronary arteries, conduction system, myocardium, en-
docardium or pericardium [21]. Furthermore, there have been
several prior reports of IP developing in patients with disor-
ders such as Wegener’s granulomatosis [7, 8], sarcoidosis [9,
10], Behcet’s disease [11, 12], and rheumatoid arthritis [13-
15]. These IPs may arise in the presence of a known systemic
inflammatory disease or may be an isolated finding, and are
likely pathologically distinct from IMT. Indeed, pathological
examination of cardiac IP in patients with a known systemic
inflammatory disease has been found to be histologically con-
sistent with their systemic process [7-15].
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Figure 6. Proposed management strategy for suspected inflammatory cardiac masses.
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The optimal treatment of masses associated with systemic
inflammatory disease is not well established; however, recur-
rence after surgical resection and regression after steroid ther-
apy has been reported. For instance, subcutaneous rheumatoid
nodules may recur after initial excision but often regress after
conventional systemic treatment for rheumatoid arthritis or di-
rect injection of corticosteroids [22]. Joffe et al [10] describe
a patient who presented with palpitations and lightheadedness
and was found to have right atrial and biventricular masses
with biopsy consistent with sarcoidosis. High dose prednisone
therapy resulted in significant reduction in size of the atrial
mass and resolution of the ventricular mass. A similar thera-
peutic response was seen in the cases presented above. In case
1 there was near complete resolution of the IP after initiation
of prednisone for rheumatoid arthritis, and in case 3 there was
marked reduction in the size of the intracardiac masses with
institution of prednisone and cyclophosphamide for Wegen-
er’s granulomatosis. Furthermore, in case 2, the rheumatoid
nodules recurred after initial surgical resection, but regressed
significantly after re-initiation of etanercept. It is, therefore,
reasonable to postulate that in patients with IP associated with
systemic inflammatory disease, treatment of the systemic con-
dition may ameliorate cardiac manifestations as well, and a
conservative non-surgical approach to the initial management
of these lesions could be considered.

Careful evaluation of a patient’s medications may identify
another potential etiology of cardiac masses, as illustrated in
case 1. Accelerated nodulosis, indistinguishable from rheuma-
toid nodules, typically occurs on hands or feet but may affect
the heart or lung [23]. A number of drugs used to treat inflam-
matory diseases have been implicated including methotrexate,
anti-tumor necrosis factor alpha drugs, and leflunomide [22].
While no clear consensus exists, management usually involves
stopping the offending medication and/or adding an alternative
anti-rheumatologic agent [24].

Before embarking on conservative management of a car-
diac mass, the differential diagnosis needs to be carefully
considered, including thrombus, infection, primary cardiac
tumors, and metastatic lesions. Cardiac imaging can be use-
ful to differentiate among these. Echocardiography is often
the initial modality with which the mass is discovered. Echo
contrast enhancement is a surrogate for vascularity; whereas
thrombi have none, myxomas have partial, and malignant or
highly vascular tumors have significant enhancement. At-
tachment of the mass at an area of wall motion abnormality
make tumor more likely. Three-dimensional echo allows for
volumetric assessment and analysis of various aspects of the
mass [25]. On cardiac MRI, thrombi tend to be smaller, more
heterogeneous and have a pattern of hyperintensity/isointen-
sity compared to tumors. Malignant tumors tend to be larger
and more often exhibit late gadolinium enhancement and
contrast first-pass perfusion compared to benign tumors [26].
The role of catheter-based endomyocardial biopsy (EMB) for
cardiac tumors is uncertain. Per the 2007 American College
of Cardiology, American Heart Association, and European
Society of Cardiology guidelines on EMB in management of
cardiovascular disease, EMB is a class Ila indication if: 1)
The diagnosis cannot be made with non-invasive modalities
or non-cardiac biopsy; 2) Tissue diagnosis can be expected
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to alter the direction of therapy; 3) Chances of successful bi-
opsy are reasonably high; 4) The procedure is performed by
an experienced operator. Guidance with TEE or cardiac MRI
is advised [27].

Thrombus should be suspected in patients with multiple
or prolonged indwelling central lines, recent structural cardiac
surgery, hypercoagulable states, and atrial fibrillation/flutter,
especially those with subtherapeutic levels of anticoagula-
tion [28]. Even large atrial thrombi may resolve following 6
- 8 weeks of anticoagulation with warfarin or low molecular
weight heparin [29-32]. Therefore, in most cases it is reason-
able to initiate a trial of oral anticoagulation as this can be cu-
rative. Furthermore, systemic anticoagulation should always
be considered for mobile lesions to diminish risk of stroke, as
inflammatory masses may have superimposed thrombus [33].
A case series of 22 patients with Behcet disease demonstrated
that intracardiac thrombus can resolve with systemic immu-
nosuppressive alone, presumably by reversing the hyperco-
agulable state responsible for the thrombus [34]. However, the
sample size is too small to recommend universally withhold-
ing anticoagulation. Duration of anticoagulation is unclear as
the inflammatory disease process may recur, putting the pa-
tient at risk for repeat thrombus. However, those with prior
stroke or high CHA2DS2-VASc score would be candidates
for long-term anticoagulation. Infection should be identified
and treated. There are two reports of large right atrial masses
consistent with tuberculomas on biopsy that completely re-
solved following 6 - 12 months of anti-tuberculous therapy
[35, 36]. In addition, IP has also been reported in association
with other infections including Listeria monocytogenes [37,
38] and Mycobacterium avium-intracellulare [39]. Primary
cardiac tumors are often suspected by their appearance on im-
aging studies and the primary source of metastatic disease to
the heart is usually obvious on review of history, examination,
and laboratory testing.

The potential pitfalls of a conservative approach to therapy
include pulmonary or systemic embolization, stroke, and me-
chanical obstruction. The alternative to medical management
is surgical excision via a traditional sternotomy with its atten-
dant risks. Nonetheless, as illustrated by case 2, these masses
may recur after initial surgical resection. A multi-modality and
multi-disciplinary management strategy with input from cardi-
ologists, cardiac surgeons, and imaging specialists is prudent.
Based on our experience, we propose a treatment algorithm for
suspected inflammatory cardiac masses (Fig. 6). First, infec-
tion should be ruled out. Thrombus and malignant and benign
tumors can be differentiated with cardiac MRI and contrast
echocardiography. Surgical excision is the treatment of choice
for benign and some malignant tumors based on prognosis
and symptoms. If thrombus is suspected, a trial of 2 months
of therapeutic anticoagulation followed by repeat imaging is
reasonable. If there is no response or the patient suffers stroke
or obstructive symptoms, surgical excision is indicated. If nei-
ther tumor nor thrombus is present, evaluation for accelerated
nodulosis should be performed and offending drugs removed.
IMT would be the last remaining diagnosis for which immu-
nosuppressive therapy may be trialed. If there is no response
or the patient suffers stroke or obstructive symptoms, surgical
excision is indicated.
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Conclusions

In summary, systemic inflammatory diseases are associated
with a variety of cardiac manifestations including intracardiac
masses. We present three such cases that were successfully
treated with a conservative strategy and present an algorith-
mic approach for patients with suspected inflammatory car-
diac masses. After excluding infection and primary or meta-
static tumors, an initial trial of anticoagulation is reasonable
for patients in whom thrombus is suspects, as even a large
thrombus may readily respond. If there is no response to an-
ticoagulation or thrombus is not suspected, therapy targeted
at the underlying inflammatory disease is indicated and se-
rial imaging studies should be obtained to assess the response.
While the risk of systemic embolization, stroke, and cardiac
obstructive syndromes exists with this approach, extirpation
of intracardiac masses is by no means curative and recurrent
lesions may form as seen in case 2. Ultimately, the approach
to complex intracardiac masses must be individualized; the
risks of surgery and the potential for tumor recurrence must
be weighed against the risks of a conservative approach on a
case-by-case basis.
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