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Third Recurrence of Cardiac Myxoma in a Carney Complex Patient

Terceira Recorréncia de Mixoma Cardiaco em Paciente com Complexo de Carney
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Introduction

Primary cardiac tumors are an uncommon entity with an
incidence of 0.3-0.7%." Most primary cardiac neoplasms are
benign, with cardiac myxoma (CM) being the most prevalent
type.>? Patients with CM may present symptoms due to
embolic phenomena or intracardiac blood flow obstruction
for which the treatment is surgical resection.** Postoperative
tumor recurrence occurs in up to 3% of cases; however,
when myxomas are part of an underlying genetic syndrome,
the recurrence rate can reach 22%.° The main syndrome
associated with this recurrence is the Carney complex (CNC).”
First described in 1985 by J. Aidan Carney, CNC is defined
as an extremely rare autosomal dominant genetic syndrome
with main clinical characteristics including skin pigmentation,
heart myxomas, and endocrine neoplasms.®

Case report

A 44-year-old woman with a history of adrenalectomy
20 vyears prior for adrenocorticotropic hormone (ACTH)-
independent Cushing’s syndrome in the context of primary

pigmented nodular adrenocortical disease (PPNAD) and total
thyroidectomy for thyroid carcinoma 19 years prior. At that
time, facial lentiginosis lesions were identified; considering the
associated findings described above, CNC was hypothesized.
Transthoracic echocardiography (TTE) showed no evidence of
intracardiac tumors, and her family history was unremarkable.

Ten years after being lost to follow-up, the patient returned
with dyspnea on exertion. TTE showed a mass inside the
right atrium (RA) with characteristics of atrial myxoma (AM)
(Figure 1). The patient underwent surgical resection of the
tumor, and histopathological analysis confirmed AM. Genetic
testing due to the suspected CNC showed germline mutations
in the PRKARTA gene, corroborating the diagnosis.

The patient completed a two-year clinical follow-up,
underwent a control TTE that showed a new AM, this time
in the left atrium (LA), and underwent a new successful
surgery. However, after the hospital discharge, she was lost
to subsequent follow-up.

In February 2020, seven months after the last surgery,
the patient was admitted to the emergency department
for ischemic stroke that resulted in motor aphasia. In the

Figure 1 - Four-chamber transthoracic echocardiogram showing a mass in the right atrium, with heterogeneous content and irregular mobile surface, measuring up to
5.6 x 4.0 cm in its largest diameter and projecting through the tricuspid valve into the right ventricle during diastole.
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etiological investigation, transesophageal echocardiography
(TEE) showed a heterogeneous mass in the LA with irregular
borders measuring approximately 0.8 x 0.7 cm that adhered
to the interatrial septum and was suggestive of AM (Figure 2).

Her case was evaluated and referred for hospital admission
and surgical schedule for excision according to procedural
availability. While waiting for surgery, the patient experienced
a new ischemic stroke, which worsened the aphasia. TTE
showed a significant mass increase in the LA to 3.0 X 2.7 cm
(Figure 3). Cardiac magnetic resonance imaging confirmed that
the mass was located in the fossa ovalis (Figure 4). Therefore,
the patient was referred for cardiac surgery for tumor removal
and concomitant removal of the atrial septum, which was later
reconstructed with a bovine pericardium patch.

The surgical notes reported no thrombi or other structures
adhering to the surface of the tumor suggestive of an aggressive
and fast-growing nature. The anatomical specimen was sent
for anatomopathological analysis, which described a mass of
gelatinous consistency measuring 3.3 X 2.5 X 1.5 cm and
confirmed the diagnosis of AM (Figure 5).

On the fifth postoperative day, control TTE showed a
preserved left ventricle ejection fraction (65%) and no valve
changes, thrombi, or pericardial effusion (Figure 6). The patient
progressed clinically with stable vital signs and was discharged
from the hospital.

Discussion

CM are infrequent, and AM recurrence cases are particularly
rare; thus, in such cases, associated genetic syndromes
should be suspected, especially CNC.? In this patient, it was
possible to identify the CNC due to the presence of three
major criteria (PPNAD, thyroid neoplasm, and CM) and one
supplementary criterion (PRKARTA gene mutation) (Table 1).
Two-dimensional TTE is the ideal method for diagnosing
MC, which classically shows a mobile myxoma connected to
the interatrial septum by a narrow pedicle; this is the most
relevant finding of suspected CM. The main echocardiographic
characteristics are heterogeneous echogenicity and occasional
calcifications. The presence of a fixation pedicle allows the
differentiation of CM from other masses. TTE findings are

PAT T: 37.0C
TEET: 37.8C

+ Dist 0.795cm
= Dist 0.734 cm

Figure 2 - Transesophageal echocardiogram showing an echogenic heterogeneous mass in the left atrium with irregular borders measuring approximately 0.8 x 0.7 cm

and adhered to the interatrial septum suggestive of cardiac myxoma.

Figure 3 — Four-chamber transthoracic echocardiogram showing a hyperechogenic image with heterogeneous density located in the left atrium adherent to the interatrial
septum with protrusion into the left ventricular inlet and measuring 3.0 x 2.7 cm compatible with cardiac myxoma.
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Figure 4 - Four-chamber cardiac magnetic resonance showing a left atrial mass implanted in the fossa ovalis region and projecting through the mitral valve measuring
about 4.2 cm in its longest axis. High T1 and T2 signals, heterogeneous perfusion, and delayed enhancement with central low-signal areas are evident.

Figure 5 - Histological section of the tumor characterized by the presence of sparse elongated or stellate cells immersed in a myxoid matrix (slightly purplish). Hematoxylin
and eosin staining (40x magnification).

Figure 6 — Postoperative four-chamber transthoracic echocardiogram showing no masses, thrombi, or pericardial effusion.
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Table 1 - Carney complex diagnostic criteria

Skin pigmentation with typical distribution
(lips, conjunctiva, vaginal, and penile
mucosa)

Diagnostic criteria (major):

Myxomas (skin and mucosa)?
Cardiac myxoma?

Breast myxomatosis? or magnetic resonance
image suggestive of this diagnosis

PPNAD?

Acromegaly - growth hormone-producing
adenoma®

Calcified Sertoli cell tumor® or
microcalcifications on testicular US

Thyroid neoplasm or multiple hypoechoic
nodules on US?

Melanotic schwannoma?

Multiple blue nevi

Ductal breast adenoma (multiple)?
Osteocondromixoma?

Affected first-degree relative

Inactivating PRKAR1a gene
mutation
Histologically confirmed. PPNAD, primary pigmented nodular adrenocortical
disease; US, ultrasound.

Supplementary criteria (minor):

usually sufficient for diagnosis, but if the results are suboptimal,
TEE should be considered. Histologically, CM contains
multipotential mesenchymal cells that are able to differentiate
into fibroblasts, smooth muscle cells, endothelial cells, and
neuroendocrine cells, primarily within the atria and atrial
septum.” According to Edwards et al., the most frequent
site of AM was the LA (64%)."? Furthermore, high recurrence
rates (approximately 20%) have been described. Madson et
al. reported that 50% of patients with CNC-associated CM
undergo two or more surgeries for tumor recurrence than
sporadic CM." The probable causes of recurrence may be
related to inadequate resection, totipotent multicentricity,
familial type, and metastatic recurrence. CM onset can occur
at any stage of life, but it is usually diagnosed in the third and
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sixth decades of life and more frequently in women.'> Systemic
thromboembolism is one of the main clinical characteristics,
being observed in 25-50% of left AM cases. Approximately
half of the embolic events mainly involve the central nervous
system'®, corroborating the several cardioembolic events
presented in this case report. The standard treatment for CM in
CNC s surgical resection, which should be performed as soon
as the CM diagnosis is confirmed to prevent emboli, obstructive
complications, and sudden death."” Adequate resection with
clear negative margins is the cornerstone of tumor resection
to avoid the risk of recurrence (the tumor should be removed
with a tissue margin of 0.5-1 cm). Extensive resections may
be necessary; in such cases, a remaining interatrial septal
defect may be reconstructed with a pericardium patch as
in the reported case.'® Among CNC patients, approximately
50% of deaths are attributed to CM due to sudden death from
embolism, stroke, or heart failure.' Early detection through
echocardiography is mandatory, becoming an essential tool
to establishing an effective treatment.

CM related to familial hereditary syndromes are rare.
However, they can cause a wide spectrum of clinical
symptoms, including both heart and neurological diseases.
Thus, embolic events in young adults should be referred for
an echocardiography study to search for an embolic source,
namely myxoma. A multidisciplinary approach with surgical
intervention by an experienced team is recommended to
ensure definitive treatment.
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