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Primary cardiac myxoma is the most common primary cardiac tumor. Tumor resection is the treatment of choice and overall long-
term prognosis is good and recurrence is rare. This report presents a case of a young girl who presented with multiple recurrent
cardiac myxoma. She underwent 3 sternotomy surgeries of 3 separated episodes of cardiac myxoma resection. On the fourth
recurrence, the patient underwent orthotopic heart transplant. The patient tolerated the procedure well and is alive 6 months after
the procedure with NYHA class I. We reviewed evidences and summarized reported cases of orthotopic heart transplant operation

for primary cardiac tumor in the literature.

1. Introduction

Primary cardiac myxoma (CM) is the most common type of
primary cardiac tumor with an estimated incidence around
0.5-1.0 per million cases per year [1]. Most of CM is sporadic
and located in the left atrium (LA). Patients typically present
with obstructive cardiac symptoms and nonspecific systemic
signs [2]. Two of the most feared consequences of CM are
systemic embolism and postoperative recurrence. Studies
found that the recurrence rate of CM is around 2-7% [1, 3, 4].
The incidence of recurrent CM was found more commonly
in Carney complex and patients who were presented with
multiple lesions, positive family history, younger age, and
incomplete resection [3, 5]. The standard of care for CM is
surgical excision of the tumor. However, the treatment for
patients with recurrent CM is unclear.

Orthotopic heart transplantation (OHT) is a treatment
choice primarily reserved for patients with end-stage heart
failure due to causes such as viral, ischemia, valvular, or
idiopathic [6]. Nevertheless, OHT for primary cardiac tumor
had also been reported. Indications for OHT in patients
with primary cardiac tumor include unresectable benign or
malignant tumor. We present a case of a recurrence CM who
was treated with cardiac transplant and a literature review of
OHT for primary cardiac tumor.

2. Case

A 17-year-old girl with a recurrent cardiac tumor presented
for the heart transplant evaluation. Initially, at the age of 10,
she first presented with dyspnea and holosystolic murmur at
apex. She did not have any significant medical history, other
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FIGURE I: Still images of echocardiogram form the initial diagnosis and subsequent recurrent CM, panel (a) showing a LA mass during initial
diagnosis; panel (b) showing LA and LV masses in the first recurrent episode; panel (c) showing an RV mass in the second recurrent episode;
panel (d) showing LA, LV, and RV masses in the third recurrent episode.

than a first-degree relative family history of CM. Echocardio-
graphy revealed a 3.5 x 4.8-cm LA mass. The mass was
mobile, heterogeneous, and protruded from atrial septum
into LA, suspected for CM and causing mitral regurgitation
(Figure 1). The patient underwent tumor removal surgery via
midline sternotomy. The pathology showed myxoid stroma
with clusters of spindle cells and small blood vessels confirm-
ing the diagnosis of CM.

A year after the surgery, at the age of 12, she presented
to the emergency department with sudden abdominal and
right leg pain. The abdominal examination showed left upper
abdominal tenderness and guarding. There were also signs of
arterial occlusion in her right leg. Echocardiogram showed
multiple cardiac masses in LA (2.5 x 1.9 cm) and left ventric-
ular (LV) (1.8 x 1.0 cm) (Figure 1). A computed tomography of
the abdomen and lower extremities confirmed the diagnosis
of splenic infarction and femoral arterial embolism. She
underwent splenectomy and embolectomy. An open heart
operation revealed 5 cardiac masses (3 in LA, and 2 in LV)
which all were removed. All specimens including the tissue
from embolectomy were reported as a CM. The surgery was
uneventful and echocardiography afterward did not show
tumor residual. The repeat physical examination did not
reveal signs of Carney complex.

Unfortunately, at the age of 13, a right ventricular (RV)
mass sized 1.7 x 1.6 cm was detected on the echocardiography.
She was asymptomatic but with the follow-up echocardio-
gram showing increasing in size of the mass to 2.8 x 4.7 cm
extended into RV outflow tract causing obstruction (peak
RV outflow velocity of 3.8 m/s) (Figure 1). After discussion,
she underwent a third sternotomy for tumor resection and
specimens were reported as CM. The surveillance echocar-
diography was performed every 6 months and at the age of
15. There were recurrent of cardiac masses in LA, LV, and RV,
sized 2.4 cm, 2.1 cm, and 2.4 cm, respectively (Figure 1).

Even though CM is considered benign, due to the infre-
quent recurrence, fast growing, and the complications from
the neoplasm including valve regurgitation and obstruction,
and embolic event, the heart transplant was proposed with
the fourth recurrence of CM. Other than elevated panel reac-
tive antibody with multiple significant anti-human leukocyte
antibodies, there were no other contraindications. She was on
the waiting list for 11 months. She was treated with warfarin
while on the waitlist without new events. Of note, at the
time of heart transplant operation, she was 17 years old. The
heart transplant was performed with a bicaval anastomosis.
Attention was given to maximally excise the recipient cardiac
tissue. The gross examination of the excision heart showed 4,
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FIGURE 2: The gross examination of the explant heart showing multiple gelatinous masses (arrows).

1, and 1 masses in RV, LA, and LV (Figure 2). These masses
showed homogenous tan white, gelatinous, rubbery cut sur-
face. The masses were reported as CM.

The clinical course was uneventful. Regarding immuno-
suppression, she was given standard regimen of our insti-
tution for high risk patient including perioperative plasma-
pheresis and induction therapy with basiliximab, then main-
tenance regimen with a combination of cyclosporine, myco-
phenolate, and prednisone. Now, 6 months after the surgery,
the patient is doing well with New York Heart Association
functional class I. The steroid was weaned off. There was no
episode of treated rejection. The physical examination and
echocardiogram did not reveal signs of recurrent masses. The
echo was planned in a 6-month interval.

The details of each episode of tumor presentation and
operations are summarized in Table 2.

3. Discussion

CM is the most common primary tumor of the heart. Histo-
logically, it originates from endocardial and consists of myx-
oid stroma and variable myxoma cells. The most common
location of CM is in the LA. Size of the tumor varied from
3cm to 7 cm [34]. Although the tumor usually presented in
a sporadic form, a familial form was also rarely found with
most patients presented as Carney syndrome [1]. The tumor
itself is histologically benign, but it can cause significant
symptoms and morbidity due to a large size and an inse-
cure location. Therefore, patients with CM need aggressive
intervention. The gold standard treatment of CM is complete
surgical resection of the tumor, with or without the adjacent
endocardium tissue. Most of the patients did not require
reoperation and prognosis is generally good [2, 3, 35].
Recurrent CM was relatively common in patients with
multiple lesions, tumor location other than the LA, family
history, and younger age. Possible mechanisms of recurrence
were suggested such as incomplete resection, growth from
another focus, familial inheritance, or implantation of a
fragment from the original tumor. The overall rate of the
recurrence was reported to be 2-7% and usually treated with
reexcision. In familial type, the recurrent rate was found to
be as high as 12% [36]. In our case, based on the young age

at presentation and family history of CM, it is likely that the
recurrence was due to the inheritance.

However, recurrence for the second time or more is
extremely rare and several cases of multiple recurrent of CM
had been reported. Herman et al. published a case report of
a patient who had three-time recurrence 14 years after the
second episode. Conservative treatment of anticoagulant was
chosen due to the patient’s comorbidity and unwillingness to
receive another surgery [37]. Azzam et el. showed a patient
with Carney complex who had four recurrent of CM, all in
the LA. The patient underwent excision four times and was
tumor-free at 36-month follow-up [38].

Although there were cases of recurrent CM that were
successfully treated with reexcision, this patient had four re-
current CM and had a high chance of another recurrence. The
patient was young and had a family history of CM, which
are established risk factors for tumor recurrence. Despite
being highly sensitized from previous sternotomy, we believe
that OHT may provide better long-term survival. Orthotopic
heart transplantation has been considered a final treatment
option when others are not available. The use of OHT
has been implemented in patients with unresectable cardiac
tumor, both benign and malignant. According to the pub-
lished data, there has been only one case of CM patient who
was treated with OHT. Goldstein et al. performed OHT on
a patient with recurrent CM due to extensive involvement of
the tumor [18].

We reviewed patients with a primary cardiac tumor that
underwent OHT as a treatment. A review of the literature
showed that there have been 46 patients who underwent
OHT due to primary cardiac tumor (Table 1). The most com-
mon histologic type of tumor was sarcoma (50%) and the
most common location of tumors was left ventricle (43%)
(Figures 3 and 4). With limited data availability and follow-up
time, there was one patient who had a recurrence of the tumor
following OHT. Metastasis of the tumor occurred in 11
(23.9%) patients. Mean follow-up time was 29.3 months with
a mortality rate of 47.8%.

In summary, heart transplant is one of the treatment
options in patient with primary cardiac tumor. This may be
considered early, rather than last options, in a tumor type
which is highly invasive or has a high likelihood of recur-
rence.
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TABLE 1: Patients undergoing orthotopic heart transplantation for primary cardiac tumor.

Study Sex  Age (year) Tumor histology Location =~ Metastasis/Recurrence  Follow-up, months = Death
Jamieson et al. [7] F 17 Fibroma LV No 75 No
Aravot et al. [8] F 43 Neurofibrosarcoma RV No 66 No
Siebermann et al. [9] F 31 Synovial sarcoma RA,RV Metastasis 2 Yes
Horn et al. [10] M 13 Angiosarcoma RA Metastasis 15 Yes
Mark et al. [11] F 2 Fibroma LV No 8 Yes
Aufiero et al. [12] F 31 Fibrosarcoma LV No 12 No
Crespo et al. [13] M 31 Ang?osarcoma RA Metastas?s Yes
M 32 Angiosarcoma RA Metastasis Yes
F 1 month Fibroma LV No 36 No
Valente et al. [14] F 40 Fibroma LV No 28 No
Yuh et al. [15] F 57 Lymphoma LV Metastasis 14 Yes
Baay et al. [16] M 34 Angiosarcoma RA No 33 No
Bachet et al. [17] M 35 Fibrosarcoma RA,LA Recurrence 18 Yes
Goldstein et al. [18] F 47 Myxoma LA No 18 No
Demkow et al. M 4 months Rhabdomyoma LV No No
Almenar et al. [19] F 29 Angiosarcoma n/a Metastasis Yes
F 42 Sarcoma LA No No
F 49 Myxosarcoma LA No 34 No
. F 26 Pheochromocytoma n/a No 60 No
Michler et al. [20] F 49 Fibroma LA Metastasis 38 No
F 39 Rhabdomyosarcoma Lv No 35 Yes
M 3 months Fibroma LV No 105 No
Noirclerc et al. [21] n/a n/a Sarcoma n/a No 20 No
Gowdamarajan ef al. [22] M 64 Sarcoma n/a n/a 3 Yes
M 7 Leiomyosarcoma n/a n/a 115 Yes
F 28 Osteosarcoma n/a n/a 11.5 Yes
i M 9 Leiomyosarcoma n/a n/a 115 Yes
Grandmougin etal. [23] F 61 Histosarcoma n/a n/a 36 Yes
M 8 Lymphoma n/a n/a 21 Yes
M 33 Rhabdomyosarcoma RA No 102 No
M 40 Sarcoma RV, PA Metastasis 48 Yes
Talbot et al. [24] F 39 Sarcoma PA No . 49 No
F 37 Sarcoma LA Metastasis 16 Yes
M 45 Sarcoma LA Metastasis 5 Yes
n/a n/a Fibroma LV No 135 Yes
F 1 month Fibroma LV No 38 Yes
Padalino et al. [25] n/a n/a Fibroma LV No n/a No
n/a n/a Rhabdomyoma LV No n/a No
F 7 months Fibroma v No 36 No
Kobayashi et al. [26] F  6months Fibroma LV, RV No 19 No
Agaimy et al. [27] F 36 Sarcoma RA No 3 No
Ried et al. [28, 29] F 21 Lymphoma LV No 26 No
Fouquet et al. [30] n/a 45 Plasmocytoma RV n/a n/a Yes
Yang et al. [31] M 53 Lymphoma RA, RV Metastasis 12 No
Padalino et al. [32] n/a n/a Fibroma LV No 42 Yes
Rajakumar et al. [33] M 7 Fibroma LA, LV No 18 No

F: female, M: male, RA: right atrium, LA: left atrium, RV: right ventricle, LV: left ventricle, and PA: pulmonary artery.
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