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Abstract
Objective: Short term clinic-pathological analysis of intracardiac myxoma in 14 cases

Material and Methods: From January-2016 to May-2016, 14 patients, 5 males and 9 females, aged 22 ~ 71
mean age (45.1 £ 13.3) years were admitted in our department of cardio-vascular surgery, the second affiliated
hospital of Zhengzhou university. All the patients were diagnosed to have myxoma by transthoracic
echocardiography. Myxoma was in different positions in the heart, 9 cases in left atrium, 2 cases in right atrium, 2
cases in left ventricule and 1 case in right ventricle. All the patients were performed open heart surgery via
midsternal incision under cardiopulmonary bypass with slight hypothermia and myxomas were excised successfully.

Result: Myxoma was found most commonly in the left atrium. All the 14 patients were performed open heart
surgery as to remove the myxomas. 1 patient died due to acute renal failure and low cardiac output syndrome at
24hr postoperative with perioperative mortality rate of 7.14%. All other patients had uneventful recovery and
discharged at postoperative 10-19 days with average hospital stay time of 13.76 days.

Conclusion: Myxoma is the most common tumor of the heart which is most frequently located in the left atrium.
Careful surgical excision and meticulous removal of myxomatous debris with proper perioperative management is

the choice of treatment with minimal early and late morbidity as well as mortality.
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Introduction

Myxoma is a myxoid tumor of primitive connective tissue.
Myxomas are polypoid, round, or oval. They are gelatinous with a
smooth or lobulated surface and usually are white, yellowish, or brown.
Atrial myxomas are the most common primary heart tumors in all age
groups accounting for one-third to one-half of cases at postmortem
and for about three quarter of tumors treated surgically [1]. Most atrial
myxomas arise from atrial septum, usually from the region of the
limbus of fossa ovalis. About 10% have other sites of origin,
particularly posterior wall, anterior wall and appendages in order of
frequency [2]. About 90% of myxomas are solitary and pedunculated.
Most myxomas (75-85%) are in the left atrium. About 25% found in
right atrium. Right atrial myxomas tend to be more solid and sessile
than left atrial myxomas, with a wider attachment to the atrial wall or
septum. They can be multicentric (within a single chamber) or biatrial.

Over 72% of primary cardiac tumors are benign. In adults, the
majority of benign lesions are myxomas [3,4]. Although atrial
myxomas are typically benign, local recurrence due to inadequate
resection or malignant change has been reported. Occasionally, atrial
myxomas recur at a distant site because of intravascular tumor
embolization. The risk of recurrence is higher in the familial myxoma
syndrome [5].

Tumors vary widely in size, ranging from 1 to 15 cm in diameter,
and weighing between 15 and 180 g. Symptoms from a cardiac
myxoma are more pronounced when the myxomas are left-sided,
racemosus, and over 5 c¢cm in diameter [6]. About 35 percent of
myxomas are friable or villous, and these tend to present with emboli.
Larger tumors are more likely to have a smooth surface and to be
associated with cardiovascular symptoms [7].

Material and Methods

The clinical data

A total of 14 cases, 5 males and 9 females, aged 22 ~ 71 (45.1 + 13.3)
years. 9 cases in the left atrium, 2 cases in right atrium, 2 cases in left
ventricle and 1 case right ventricle. Out of 9 left atrial myxomas, 7 were
pedunculated and attached to the atrial septum, while 2 cases attached
to the posterior wall of the left atrium. 2 cases in right atrium were
attached near the opening of inferior vena cava below the opening of
coronary sinus. 2 cases in the left ventricle located near the apex
attached to a septal pedicle. One of tumor sized 101 mm x 70 mm X 30
mm, weight about 100 g, almost filled the entire left ventricular cavity.

Clinical manifestation
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Symptoms of palpitations and shortness of breath (SOB) in 14 cases,
malaise in 11 cases, hepato-splenomegaly and edema of lower
extremity in 7 cases. There was a history of syncope in 4 cases,
haemoptysis in 2 cases, cough in nine cases, and anemia in three cases
complicated by renal failure. Digital clubbing was found in 2 cases.
Hypertension found in 1 case. There were three cases of embolism. On
Physical examination, apical heart murmur was found in eight cases,
including one case with obvious plop sound after the first heart sound.

Diagnosis

X-rays showed different degrees of pulmonary congestion and
cardiac enlargement. Normal ECG in five cases while remaining
patients have, left atrium, left and right ventricular hypertrophy with
other cardiac disorders such as altered cardiac function and heart
rhythm, different types of arrhythmias. All patients were performed
transthoracic echocardiography and confirmed by color doppler
examination that there are myxomatous lesions of varying sizes in
different positions within the heart. The lump moved with the
heartbeat, especially the left atrial myxoma moves towards left
ventricle during diastole through mitral valve and returned to left
atrium during systole. The lump in the right atrium moves along the
tricuspid valve during systole and returned to right atrium during
systole as in the left side. The tumor in the ventricle moves towards the
outflow tract during systole (Figure 1).

Figure 1: A. TTE showing tumor in left atrium (arrow), B. Contrast
CT showing tumor in the left atrium (arrow).

Surgical methods

All the patients had taken consent signs for surgery. Median
sternotomy and usual cardiopulmonary bypass were established. Out
of 14 cases, 1 case of left ventricular mass needed hypothermic CPB
and remaining 13 cases were performed under normal CPB without
hypothermia. Cardiac arrest was done by using warm blood
cardioplegic solution through aortic root infusion after the aortic
clamp. After the cardiac arrest, the right atrium was felt with fingers to
find the position of myxoma in right atrium. With proper observation,
incised the right atrium and the tumors were exposed. Finding the
pedicle, the lesions were excised along with the pedicle (Figure 2).

Figure 2: A. Intraoperative view of tumor in right atrium (arrow), B.
Gross views of the tumor, C. Small tumor in right atrium, D. Cut
surface of a myxoma.

For the mass in the left atrium, after opening the right atrium and
retracted to expose interatrial septum, digital feeling of septum with
the toughest area confirmed the site of attaching the pedicle were
performed. Using this site, we incised the septum and the tumor was
completely excised as above. Myxoma in the left ventricular apex was
challenging. We used transatrio septal approach to remove the lesion.
Heart chambers were repeatedly washed. Right ventricular myxoma
began to remove immediately after establishing CPB to prevent
pulmonary incarceration and thrombosis.

Surgical result

All 14 cases underwent surgery. One case developed low cardiac
output syndrome, acute renal failure and died 24hr after surgery.
Perioperative mortality was 7.14%. One case had postoperative nodal
rhythm, which after two months restored to sinus rhythm. All other 13
cases remained well and had uneventful recovery with proper
postoperative management. Hospital stay time was 10-19 days, average
13.76 days. At the time of discharge, cardiac function of 1 case was
grade IT and 13 cases were grade I. All the patients were asked to follow
up after 3 months.

Pathological results

The cut surface of the tumors showed pale-gray and red tissues
confirmed myxomatous changes.

Discussion

Myxomas are most common primary cardiac tumors comprising
30% of all the primary tumors of the heart and the incidence of cardiac
myxoma at autopsy is being 0.0017% - 0.28% [8]. Most cases of atrial
myxoma are sporadic and the exact etiology is unknown. About 7% are
familial [9] and have autosomal dominant trait in which tumors are
multiple and found usually in the ventricles [10]. Constitutional
include myalgia, fever, fatigue, weight loss, muscle weakness, arthralgia
and chest pain which are reported in about 20% of patients and around
20% of patients are asymptomatic [11]. Severe dizziness or syncope is
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found in about 20% of patients due to obstruction of mitral valve by
the tumor [12]. Atrial myxomas are more common in left atrium and
produce symptoms when they reach to 70 g while in the right side
shows symptoms when the tumor becomes twice this size. Symptoms
are produced by mechanical interference with cardiac function or
embolization. Being intravascular and friable, myxomas account for
most cases of tumor embolism. Embolism occurs in about 30-40% of
patients. The site of embolism is dependent upon the location (left or
right atrium) and the presence of an intracardiac shunt.

Jong-Won Ha and associates reported a more frequent occurrence
of systemic embolism in polypoid tumors as compared to round (58%
vs 0%) [13]. The myxomas are vascular tumors and may be
neovascularized by a branch of a coronary artery [14]. Recently, a case
of hemorrhage in a left atrial myxoma was reported [15].

The lack of specific, sensitive clinical manifestations of this disease
and inability to diagnose by the physician leads to the delayed
diagnosis and sudden death. The diagnosis of the disease by cardiac
color Doppler examination is the most appropriate non-invasive
technique [16] where various chambers of the heart are to be carefully
examined to prevent any misdiagnosis. Those Myxomas located in
special parts such as in the left atrial appendage, etc., detection by
conventional transthoracic ultrasound easily missed the lesion. Using,
transesophageal ultrasound can clearly specify the tumor location, size
and position of pedicle [17]. Sometimes diagnosis can be
supplemented by CT or MRI to confirm the lesion.

Atrial myxoma can be successfully removed [18-22]. Surgical
resection is an effective choice of treatment for this disease, the
mortality is low but may cause sudden death and therefore, early
diagnosis is very important. Bahnson and Newman reported [20] the
earliest surgical approaches to myxomas by removing a myxoma from
the right atrium via right anterior thoracotomy using a short period of
caval obstruction at normothermia. Craford [19] successfully excised a
myxoma from left atrium using cardiopulmonary bypass whereas
Coates et al. [22] reported a successful excision of a right atrial
myxoma.

For patients with the advanced age should consider coronary
angiography to exclude any associated coronary artery disease. Some
study has been reported that out of 24 cases of cardiac myxoma, five
cases were diagnosed coronary heart disease by preoperative
angiography and performed CABG during the surgery to excise
myxoma [23]. Pediatric cardiac myxoma usually cause fatigue,
difficulty breathing, wheezing, heart failure, often misdiagnosed as
infective endocarditis. Myxoma induced cerebral aneurysm and
myxomatous metastasis can mimic vasculitis or endocarditis [24].
Infectious cardiac myxoma resembles infective endocarditis. Diagnosis
depends mainly on suspicion of the disease and parallel color Doppler
examination can confirm the lesion. Infectious endocarditis with poor
efficacy after medical treatment should be suspected of myxomatous
disease [25].

Carney syndrome is an autosomal dominant genetic disease with
multiple tumors in skin, mucous membrane, adrenal gland; thyroid
gland with cardiac myxoma [26]. Carney complex is a rare genetic
disorder characterized by multiple benign tumors (multiple neoplasia)
most often affecting the heart, skin and endocrie system and
abnormalities in skin coloring (pigment) resulting in a spotty
appearance to the skin of affected areas. Benign tumors of connective
tissue (myxomas) are common in individuals with Carney complex
and, most often, are found in the heart where they can potentially

cause serious, life-threatening complications including stroke valvular
obstruction or heart valve. A wide variety of endocrine abnormalities
potentially can occur in Carney complex affecting a variety of glands.
Additional tumors include myxomas affecting the skin and nerve
sheath tumors (schwannomas). Skin pigment abnormalities include
tiny flat (freckle-like) black or brown spots (multiple lentigines) and
small, blue or bluish-black spots (blue nevi). It is a familial cardiac
myxoma which constitutes 7% of all myxoma [27]. Family history is
advisable to check all family members, with a view to early detection of
such syndrome [28].

Age is not a contraindication for surgery, Fuwa [29] reported one
case of 77-year-old woman whose left atrial myxoma was successfully
removed, Talmor [30] reported one case of successful right ventricular
myxoma excision in five months old, postoperative results were good.
The surgery is safe, with an early postoperative mortality of 2.2%. Some
authorities believe resection should be performed immediately after
the diagnosis is made. Postoperative atrial fibrillation is seen in 23-33%
of patients [31,32]. In a series of 91 cases of atrial myxoma,
postsurgical neurologic complications were seen in 3% of cases, and
the exploration for bleeding was required in 5% of cases [32].

For the tumors in right atrium or right ventricule, cardiopulmonary
bypass begins immediately after pulmonary artery occlusion to prevent
pulmonary embolism. Left ventricular myxoma should be removed
through the right atrium - atrial septal path, try to avoid cutting right
ventricular wall, so as to prevent affecting left ventricular systolic
function. Surgical assistant can squeeze the heart apex to expose the
left ventricular tumor through the mitral valve. It has been reported
[33] the removal of the tumor on the atrial route has good exposure.
Patients with concurrent coronary heart disease may simultaneously
perform CABG. Myxoma induced damage to the heart valves caused
valve dysfunction and valve replacement surgery can also be done at
the same time [34].

To avoid recurrence, the tumor should be removed together with its
pedicle along with the endocardial tissue attached to the pedicle.
Surgery should be careful and check all four-chamber of heart to
prevent the omission [35]. Rinse thoroughly each chamber of the heart
before the end of surgery to prevent embolism. Recurrence of the
disease is low, but there is a family history of recurrence, especially
young people. So, long-term follow-up by color Doppler is the best way
to prevent recurrence [7].

Limitations

Our study had a small sample size and a short period of time.

Conclusion

Myxoma is the most common tumor of the heart which is most
frequently located in the left atrium. Most of the patients had
complains of  cardiovascular symptoms. Transthoracic
echocardiography is the most useful diagnostic tool which can reveal
the lesions well. Careful surgical excision and proper removal of
myxomatous debris is the choice of treatment. Proper perioperative
management can minimize early and late morbidity as well as
mortality.
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