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ABSTRACT

Objective: Cardiac myxoma is the most common benign heart tumor. In this study, early and mid-term results of patients who underwent intracardiac
myxoma exicision surgery were examined.

Methods: Between to 1988 and 2012 years, 31 patients with a median age of 56 years (range, 33 to 78 years) were operated for myxoma. Eighteen
female and 13 male underwent surgical excision of primary intracardiac myxomas. Twelve patients (38.7%) presented with congestive heart failure
symptoms and 19 patients (61.3%) with mitral obstruction symptoms. Preoperative diagnosis was established by transthoracic two dimensional echo-
cardiography. Nineteen had right atrial (RA) myxomas, 12 patients had left atrial (LA) myxoma. The surgical management was performed by wide
excision under cardiopulmonary bypass.

Results: One patient with cerebral embolism died during the early postoperative period. Mean follow-up was 9.8+1.4 years. Thirty patients had on
regular follow-up in NYHA Class | symptoms with no documented recurrences.

Conclusions: All patients with cardiac myxoma have immediate surgical treatement indication. Surgical excision of atrial myxoma gives excellent short
and mid-term results. (JAREM 2013; 3: 84-7)
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OzET
Amag: Kardiyak miksoma en sik gérilen iyi huylu kalp timérleridir. Bu ¢alismada, eksizyon cerrahisi yapilan intrakardiyak miksomali hastalarin erken
ve orta dénem sonuclar degerlendirilmistir.

Yéntemler: Miksoma nedeni ile 1988 ve 2012 yillar arasinda opere edilen, ortalama yasi 56 olan (yas araligi 33-78) 31 hasta degerlendirildi. Hastalarin
18'i kadin, 13'0 erkek idi. On iki hastada (%38,7) konjestif kalp yetmezligi ve 19 hastada (%61,3) mitral obstruksiyon semptomlar mevcuttu. Operasyon
dncesi tani transtorasik 2 boyutlu ekokardiyografi ile kondu. On dokuz hastada sag atrial mixoma,12 hastada sol atriyal miksoma mevcuttu. Cerrahi
tedavide kardiyopulmoner bypass altinda genis eksizyon uygulandi.

Bulgular: Serebral embolisi olan bir hasta postoperatif erken dénemde 6ldi. Ortalama takip siiresi 9,8+1,4 yil idi. Otuz hasta NYHA sinif | olarak di-
zenli olarak takip edilmis ve hastalarda niiks gorilmemistir.

Sonug: Miksomali tim hastalarda hemen cerrahi tedavi indikasyonu vardir. Atrial miksomanin cerrahi eksizyonunun erken ve orta dénem sonuglari
mikemmeldir.  (JAREM 2013; 3: 84-7)

Anahtar Sézciikler: Miksoma, transtorasik ekokardiyografi, cerrahi, eksizyon

INTRODUCTION

Intracardiac myxoma is the most common tumor of the heart with
an estimated incidence of 0.5 cases per million people per year
and composes approximately 70% of all cardiac tumors (1). Ap-
proximately 75% of these tumors arise from left atrium (LA) and
5-20 %from the right atrium (RA), 5% from both atria or the ven-
tricle (2). With the improvement of new diagnostic modalities,
especially two-dimensional echocardiography, the diagnosis has
been easier and less hazardous. In 1954, Crawford successfully
excised a myxoma from the left atrium using cardiopulmonary
bypass (3). Surgical intervention offers a potential for cure. The
aim of this study was to review the presentation, treatment, and
prognosis of atrial myxomas and review the early and late results
outcome after myxoma excision.
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METHODS

Study Setting and Design

The study was designed as a retrospective observational case
study. From February 1988 to December 2012, 31 consecutive
patients surgically treated for intracardiac myxomas in our center
were studied.

Patients and Study Evaluations

Eighteen (58.1%) were female and 13 patients (41.9%) were male,
and the median age was 56 years (range. from 33 to 78 years)
(Table 1). There were 12 LA myxomas (38.7%), 19 RA myxomas
(61.2%). All patients with RA myxoma presented with features of
right heart failure and all patients with LA myxoma mimicked mi-
tral stenosis clinically. One patient with LA myxoma (3.2%) was
admitted to the Emergency Department with a history of sudden
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Table 1. Clinical characteristics of the myxoma patients
(n: 31 cases)

Variable Number of patients (n=31)
Sex
Female/Male 18/13
Symptoms
Congestive Heart Failure,% 12 (30.8%)
Dyspnea, % 31 (100%)
Palpitation, % 31 (100%)
Chest Pain, % 31 (100%)
Preoperative rhythm
Sinus, % 31 (100%)
Atrial fibrillation, % 0
Emboli
Central nervous system, % 1 (30.2%)
Peripheral, % 0

Figure 1. Transthoracic two-dimensional echocardiyography: The
mass apical for chamber view showing the right atrial myxoma (arrows)
RV: Right ventricle, RA: Right atrium

onset weakness of both lower limbs and abnormal movement
of the upper limb one day prior to admission. On neurological
examination, he had findings of cerebral stroke. On physical
examination, he had mitral obstructive symptoms. The clinical
profile of the patient is shown in Table 1. Preoperative diagnosis
was established in all patients by transthoracic two-dimensional
(2D) echocardiography (TTE) (Figure 1). Tumor location was re-
vealed in the right atrium of 19 patients, and the tumors were
attached to the interatrial septum and measurements were in the
range of 40-55 mm x 60-90 mm. Tumor location was revealed in
the LA of 12 patients and measured (85-100 mm x 55-60 mm), a
large homogenous tumor attached to the atrial septum, which
was prolapsing into the left ventricle during diastole. Mild mitral
regurgitation was noted. The diastolic gradient across the mitral
valve was significant. None of the patients underwentcardiac
catheterization for diagnosis. A summary of the operative find-
ings and surgical techniques is shown in Table 2. All patients were
operated on after the diagnosis of atrial myxoma was made. The
operation, performed under cardiopulmonary bypass, used aor-
tic bicaval cannulation, moderate hypothermia and antegrade
blood cardioplegia. We did not manipulate the tumor before
the aorta was cross clamped. The transseptal approach incision
was used for the surgery. The tumor was widely excised with the
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Table 2. Myxomas: Operative finding and surgical
techniques

RA myxomas LA Myxoma
Myxoma (n:19) (n:12)
Approach
Transseptal approach like 19 (100%) 12 (100%)
biatrial incision
Location
Interatrial septum 17 (89.4%) 12 (100%)
Tricuspid valve leaflet 2 (10.5%)
Appearance
Gelatinous and lobulated 19 (100%) 12 (100%)
Peduncle 19 (100%) 12 (100%)
Closure of the defect
Direct 8 (42.1%) 9 (75%)
Patch 11 (57.9%) 3 (25%)

RA: right atrium; LA: left atrium

base on the septum (Figure 2). All four chambers were washed
with cold saline and any loose tumor fragments eliminated. The
surgically created atrial septal defect was repaired directly in 17
patients (54.8%) and with a bovine pericardial patch in 14 patients
(45.1%). The external appearance of tumors was usually gelati-
nous. The tumors ranged in size from a peduncle of é6x3x7 cm
to 5,5x7x9 cm (Figure 3a, b). All the myxomas were subjected to
routine histopatological examination and the diagnosis of myx-
oma confirmed.

Statistical Analyses
Quantitative data was given as mean+Standard Deviation. Quali-
tative values were described by percentages.

RESULTS

The hospital mortality after excision of myxomas was 3.2% ( one
patient with left atrial myxoma). This patient died due to a sud-
den malignant arrhythmia during the early postoperative period.
The other 30 patients were followed up on an outpatients basis
at regular intervals. They underwent clinical examination, ront-
genography, electrocardiography and TTE. Mean follow-up was
9.8+1.4 years. There were no recurrence of myxoma and all pa-
tients’ cardiac symptoms were classified in NYHA Class .

DISCUSSION

Cardiac myxomas are benign intracavitary neoplasms with an
incidence between 0.0013 and 0.03% in cardiac surgery (4, 5).
Cardiac myxomas may be localized in any of the four cardiac
chamber. They are more common in the atrial chambers, espe-
cially in the LA(2), usually appear in middle age, and are more
frequent in women. In our study, patients were mostly female and
middle-aged similar to other studies. However, the localization
of tumor were mostly in the right atrium, contrary to the other
studies. This revealed similar incidences, and as in other series,
a female predominance was noted with a female: male ratio of
1.4-2/1. The mean age of our patients was 46.7 years, which is in
concordance with that from the literature (6-9). Clinical symptoms
of myxomas were atypical and quite variable. The clinical mani-
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festations of myxomas depend on localization, size and speed
of growth of the myxoma (8, 10). All patients with LA myxomas
presented with mitral obstructive symptoms. One patient with an
LA myxoma presented with cerebral embolisation (stroke) and
mitral obstructive symptoms preoperatively. All patients with RA
myxomas presented with symptoms of congestive cardiac fail-
ure. Two-dimensional (2D) TTE is a safe and currently the most
important diagnostic modality available for imaging cardiac tu-
mors (11). Transesophageal echocardiography has increased the
specificity and sensitivity of diagnosis, especially in patients who
have a poor transthoracic echocardiographic window. Coronary
angiography should be performed in older patients who are at
risk for coronary artery disease. In our series, echocardiography
was uniformly successful in diagnosis of the tumor. None of the
patients required coronary angiography. Surgical excision of car-
diac myxomas must be performed, as soon as possible after the
diagnosis is established because of the high risk of valvular ob-
struction or systematic/pulmonary embolisation. The reported
rate of left or right sided embolic phenomena associated with
cardiac myxomas varies. There is a slight difference in the re-
ported rates of embolism of left and right sided myxomas with

Figure 2. Showing a large myxoma situated within the left atrium (LA)

systemic emboli occurring in 30-45% of patients with left sided
cardiac myxoma and pulmonary embolism occurring in about
10% of patients found to have right sided cardiac myxoma (6).
In right sided myxomas, multiple embolisms can give rise to pul-
monary hypertension. Rarely, this can give rise to fatal pulmonary
obstruction (6). According to researchers, symptoms associated
with embolic phenomena such as stroke or transient ischemic at-
tack are more common in young adults (1 in 250) than in older pa-
tients with these problems (1 in 750) (1). Our patient with cerebral
embolism was 36-year-old.

Surgical techniques for treating atrial myxoma are median ster-
notomy under total CPB or minimally — invasive videoassisted
approaches. Tumor fragmentation, followed by embolisation of
myxomatous debris, can be a serious intraoperative complication
of this procedure. However, the risk of embolisation can be great-
ly reduced, by manipulating the heart as little as possible during
cannulation and tumor excision (12). Various surgical approaches
have been reported in the literature (6, 13-16). The RA and RV
myxomas are approached through the right atrium. RA myxo-
mas demand more care during cannulation (6). The LA approach
gives a direct and fast access to the myxoma though not to its
attachment (13). The biatrial approach also allows good explora-
tion of all the cardiac chambers (14, 15). The transseptal approach
through right atriotomy suggested by Chit wood is more practical
and conservative (16). It has been estimated that cardiac myxo-
mas recur in 3%-7% of cases (17-20). McCarthy et al. (18) classified
cardiac myxomas into three types: complex, familial and sporad-
ic. Patients with complex and familial myxomas are characterized
by a high incidence of recurrent myxomas (19). Therefore, careful
surgical management and postoperative follow-up are important
for these patients. The incidence of recurrence after complete
excision is 1 %-3% in patients with sporadic myxomas and thus
a continuous postoperative follow-up is called for (19). Gerbode
was the first to report recurrence (20). Recurrence can be due to
inadequate resection, intraoperative implantation, embolization,
or tumor seeding at the time of operation, and multiple foci of
the tumor (17, 18, 20). Recurrence may occur within a few months
to several years after the initial surgical excision and most are
found in the first four years. In these cases, again, a wide resec-
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Figure 3. a) Showing a lobular, gelatinous,peduncular myxoma that caused cerebral emboli. b) Showing a lobular, gelatinous myxoma



tion of the atrial septum is recommended. Therefore, resections
should be complete, including all of the pedicle and the attach-
ment area, plus a safety margin (10, 15). In our experience, the
transseptal approach, like a biatrial incision, also allows good
exposure, ease and wide resection, and visualization of all the
cardiac chambers for any concomitant tumor. All of our patient
myxomas were sporadic and we did not see any recurrences.

CONCLUSION

Cardiac myxomas have a variety of symptoms and signs. Ob-
structive symptoms are the common mode of presentation, fol-
lowed by embolic manifestation. Immediate surgical treatment is
indicated in all patients. The transseptal approach like a biatrial
incision should be applied. Complete excision of the tumor with
excision of the tissue surrounding the pedicle including endocar-
dium is sufficient, and gives excellent early and mid-term results.
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