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Abstract 
Thirty-two intracardiac myxoma patients who underwent tumor excision in Srinagarind 

Hospital between January 1, 1983 and January 30, 1997 were retrospectively revicwed.Ciinical 
presentations, diagnostic method, operative findings, and postoperative course were also analysed. 
There were 20 female and 12 male patients, age range 10 to 60 years (mean 37.9). Clinical pre­
sentations included congestive heart failure (56.2% ), atypical chest pain (25.0% ), syncope (18 .9o/c ), 
and constitutional symptoms (9.3% ). In six patients, there was clinical evidence of systemic 
embolism. One patient was essentially asymptomatic and incidentally detected during clinical 
check-up. Diagnosis was all made by two dimensional (2-D) echocardiographic study. There 
were 29 left atrial, 2 right atrial and I combined right atrial and right ventricular myxomas. There 
were 3 postoperative deaths, two due to septicemia and the other due to cerebral embolism. One 
patient developed postoperative severe mitral regurgitation and complete heart block needed 
mitral valve replacement and permanent pacemaker insertion. One patient developed localized 
seizure 6 years after resection and was suspected of brain metastasis. The other was found to have 
two high echogenic liver masses, 2 years after resection, suggestive of hepatic metastasis. Unfor­
tunately, we could not obtain the histologic confirmation from any of those suspected lesions. 

Because of the non-specific and various manifestations of atrial myxoma, a high index of 
suspicion is needed. The diagnostic method of choice is 2D-echocardiography. Clinical follow-up 
for at least I 0 years may be needed to rule out recurrence or metastasis. 
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Atrial myxoma is believed to be the most 
common "primary cardiac tumor", comprising 40 
per cent of the benign and 24 per cent of all tumors 
of the heart and pericardium0-7). This lesion is, 
furthermore, clinically the most significant primary 
tumor of the heart, for its discovery and proper 
treatment can be lifesaving and offer an excellent 
prognosis. Early diagnosis is essential to reduce 
catastrophic complications such as sudden death, 
embolism, or cardiac failure. However, there are 
currently no definitive signs or symptoms that 
expose the presence of a myxoma. In this study we 
reviewed the incidence of an intracardiac myxoma 
in Srinagarind Hospital with emphasis on the cli­
nical manifestations, diagnosis, treatment of the 
disease and its prognosis. 

MATERIAL AND METHOD 
Thirty-two intracardiac myxoma patients 

who underwent tumor excision in Srinagarind Hos- · 
pita! between January 1, 1983 and January 30, 1997 
were retrospectively studied. The patients' medical 
records were reviewed regarding various clinical 
presentations, diagnostic methods, operative find­
ings, postoperative course, as were all available ro­
entgenograms, electrocardiograms, echocardio­
grams, and other laboratory tests. 

For laboratory test, anemia was defined as 
a hemoglobin concentration of less than 14 g/dl in 
males and less than 12 g/dl in females. Elevation 
of erythrocyte sedimentation rate (ESR) was 
defined as a level of more than 20 mm in 1 hour in 
males and more than 40 mm in females by the 
Westergren method. 

Table 1. Cardiac myxoma implantation sites. 

Implantation site No. 

Location General Specific 

Left atrium Septal Fossa ovalis 24 
(90.7%) Extraseptal Interatrial wall 2 

Mitral annulus 2 
Right atrium Septal Atrial free wall 
(6.2%) Fossa ovalis 2 
Right ventricle Tricuspid valve 
(3.1%) 
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RESULTS 
Patient population 

The study group consisted of 20 female 
(62.5%) and 12 male (37.5%) patients ranging in 
age from 10 to 60 years (mean 37.9 years). There 
was only one child younger than !"5 years of age. 
Twenty-nine (90.7%) of tumors were located in the 
left atrium, 2 (6.2%) in the right atrium, and only 
1 (3 .I%) combined in both right atrium and right 
ventricle. The majority of these tumors originated 
from the atrial septum or in the region of the fora­
men ovale. (Table 1) 

Clinical presentations 
Symptoms 

The major presenting symptoms were 
those secondary to congestive heart failure (New 
York Heart Association Class III or IV) in 18 patients 
(56.2%), all of whom had dyspnea on exertion or 
paroxysmal nocturnal dyspnea. Other cardiac mani­
festations included atypical chest pain in 8 (25o/c ). 
and palpitations in 5 patients (15.9% ). Syncopal 
episodes were reported in 6 (19.3%), usually in 
relation to postural changes. Atrioventricular valve 
obstruction by the tumor could have been impli­
cated in these patients. Periphe.ral arterial emboliza­
tion occurred in 6 patients (18.9% ). One of them had 
two episodes of acute arterial ischemia due to 
embolization to the mesenteric artery, presenting 
with acute abdominal pain and hematochezia, ten 
hours later she developed acute gangrene of the left 
leg. The other five presented with cerebral embo­
lism, of these, I had a history of several episodes of 
transient ischemic attack (TIA) and eventually pre­
sented with gangrene of right upper extremity on 
the day of admission. 

Three patients presented with a myriad of 
constitutional symptoms such as fever, loss of 
weight, fatigue, skin rashes, arthralgia, and myalgia. 
One interesting case presented as bacterial endocar­
ditis with fever, chills, petechiae, subconjunctival 
hemorrhages, a heart murmur, microhematuria, and 
hemocultures positive for a-Hemolytic Streptococ­
cal Group-B. This patient was later discovered to 
have a left atrial myxoma floridly infected with 
gram - positive cocci. Another patient had a history 
of right shoulder leiomyosarcoma, which was suc­
cessfully resected 4 years ago, she then developed 
clinically overt hyperthyroid with progressive jaun­
dice and the combined right atrial and right ventri­
cular myxomas were discovered incidentally during 
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abdominal ultrasonographic study. The distribution 
of these clinical presentations is shown in Table 2. 
The time interval between the onset of symptoms 
and operation varied from 2 days to 6 years, and the 
mean interval was 13.4 months. 

Table 2. Atrial myxoma : presenting symptoms in 
32 patients. 

Total (N=32) 
No. patients % 

Congestive heart failure 18 56.2 
Atypical chest pain 8 25.0 
Syncope 6 18.9 
Embolism 6 18.9 
Constitutional symptoms 3 9.3 
Pericarditic chest pain 6.2 2 
Acute abdominal pain I 3.1 
Asymptomatic 3.1 

Physical examination 
Twenty-nine patients had abnormal find­

ings at their cardiac examination. Auscultatory 
findings varied greatly. The first heart sound and 
the pulmonary component of the second heart sound 
were both accentuated in 15 patients. In six patients, 
an early diastolic sound was reported and was inter­
preted as an opening snap but in reality was pro­
bably a "tumor plop"(8). Apical systolic murmurs 
were audible in 16 patients and apical late diastolic 
murmurs in 11. In addition, six patients had pan­
systolic murmurs at the left lower sternal edge 
which varied markedly with respiration and were, 
therefore, regarded as tricuspid in origin. 

Four patients had cerebral embolic stroke 
with resulting permanent neurological deficit and 
two had peripheral arterial embolism requiring 
embolectomy. In one of the latter, signs of acute 
peritonitis were also documented as the initial pre­
senting problem. 

Chest roentgenogram and electrocardiogram 
The chest roentgenogram revealed left 

atrial enlargement in 14 patients, redistribution of 
pulmonary vasculature in 9 patients. No abnormal 
intracardiac calcification was found. Electrocardio­
grams showed that five patients had atrial fibrilla­
tion. Left atrial enlargement was present in nine 

patients and nonspecific T-wave and ST segment 
abnormalities in 23 patients. Three patients had 
right ventricular hypertrophy. 

Laboratory studies 
Anemia was observed in 13 patients and 

was the most common laboratory finding. Leuko­
cytosis (white blood cell counts > 10,000 I mm3) 
was noted in 11 patients, but only 1 of them had a 
documented infection. An erythrocyte sedimenta­
tion rate was not routinely done, but when done, 
was found to be elevated in half of those tested (2 
of 4 patients). Other rare findings included polycy­
themia in 2 patients with right atrial myxoma and 
thrombocytopenia (platelet count of 33,000 I mm3) 
in the patient with blood cultures positive for a -
Hemolytic Streptococcal Group B. 

Diagnostic method 
In all 32 cases of our study, preoperative 

diagnosis was obtained either by M-mode or two­
dimensional (2D-) echocardiographic study. The 
presence of a cardiac tumor was diagnosed when 
an abnormal echogenic mass moving through the 
atrioventricular valve during the cardiac cycle was 
detected. Neither cardiac catheterization nor angio­
graphy was performed preoperatively in our study. 
In all of the intracardiac tumors the definite diag­
nosis of myxoma was confirmed by histologic 
examination. 

Clinical diagnosis 
In 21 patients (65.9%), the clinical diagno­

sis was mitral valvular heart disease. Other clinical 
diagnosis included acute rheumatic carditis, bac­
terial endocarditis, cardiomyopathy, thyrotoxicosis, 
and constrictive pericarditis (Table 3). Further eva­
luation by echocardiographic study led to the cor­
rect diagnosis of myxoma in 29 patients. In the 
remaining three patients, cardiac myxomas were 
unsuspected and were found incidentally during 
ultrasonographic study of the upper - abdominal 
region. None of our patients was correctly diag­
nosed solely on the basis of clinical examination, 
chest roentgenogram, or electrocardiogram. 

Postoperative course 
There were three operative deaths (9.3%) 

among the 32 patients who underwent surgical ex­
cision of cardiac myxoma, two due to early post­
operative septicemia. Another patient died of com-
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Table 3. Atrial myxoma : clinical diagnosis * in 32 
patients. 

Mitral valve disease 
Acute rheumatic carditis 
Cardiomyopathy 
Infective endocarditis 
Thyrotoxicosis 
Constrictive pericarditis 
Vasculitis 
Polymyalgia rheumatica 
Asymptomatic 
Atrial myxoma 

Total (N=32) 
No. patients % 

21 
2 
2 
2 
I 

I 
0 

65.9 
6.2 
6.2 
6.2 
3.1 
3.1 
3.1 
3.1 
3.1 
0 

(* Diagnosis made before echocardiographic study or surgery) 

plications from a cerebral emboli the day after the 
removal of a left - sided atrial myxoma. Early mor­
bidity included reversible acute renal failure in 2 
patients (6.2%) and arrhythmic complications in 5 
patients ( 15.5% ), 4 with atrial fibrillation and 1 with 
atrioventricular block. Other complications were 
pleural effusion requiring drainage in 2 patients 
(6.2%), significant bleeding requiring reexplora­
tion in 1 (3.1% ). 

Additional procedures were needed in three 
patients, who developed severe mitral regurgitation 
and underwent mitral valve replacement. One of 
these also needed permanent pacemaker insertion 
due to permanent postoperative complete atrioven­
tricular block. 

Anatomical findings 
The atrial myxomas in our study ranged 

in size from 2.5 to 10 em in maximum diameter and 
from 28 to 295 g in weight. The macroscopic aspect 
of the tumors was also variable : 26 were peduncu­
lated and 6 were sessile ; with a varied consistency : 
friable, gelatinous, smooth or fibrous. 

Follow-up 
Follow-up of the 29 survivors varied from 

2 months to 12 years (mean 4.9 years). There were 
two late (suspected of) tumor recurrences. One 
developed localized seizure six years after surgery 
with the computed tomography (CT) scan demon­
strating a left parietal high density mass suggestive 
of brain metastasis. This patient's seizure has been 
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well controlled by oral anticonvulsant. He has been 
currently free of any cardiac problems, and refused 
brain surgery. The other developed symptoms of 
right upper quadrant discomfort, jaundice, weight 
loss and low grade fever, 2 years after surgery, with 
the abdominal ultrasonographic examination dis­
covering two high echogenic liver masses sugges­
tive of hepatic metastasis. However, she was lost 
to follow-up after that. 

Of the remaining, I required a permanent 
pacemaker insertion for persistent complete atrio­
ventricular block and 1 developed right-sided heart 
failure due to severe tricuspid regurgitation and 
needed tricuspid valve annuloplasty 3 years after 
tumor resection. Other patients available for 
follow-up are in New York Heart Association func­
tional Class 1 or 2. 

The 5 patients who presented with arterial 
embolization recovered completely in 3, whereas, 
the other two, with the cerebral embolus still have 
hemiparesis. 

DISCUSSION 
Myxoma of the heart can now be success­

fully treated but the success is obviously depen­
dent upon the correct diagnosii and treatment prior 
to the development of catastrophic complications. 
Unfortunately, there are no definitive signs or 
symptoms that expose the presence of an intracar­
diac myxoma. Thus, it still represents an interesting 
diagnostic and therapeutic challenge. 

Atrial myxoma is the commonest primary 
cardiac tumor, most frequently occurring in the left 
atrium and mostly arises from the region of the 
limbus of the fossa ovalis at the interatrial septum. 
In our case series, the ratio of female : male was 
1. 7 : 1, compared with previous studies varying 
from 2:1 to 5.6:1(9,10). The average patient age in 
these studies was in the late forties, 70 per cent of 
our patients fell in the 30 to 60 year-old range. 

The presenting clinical picture of the car­
diac myxoma varies, depends upon the chamber in 
which it is located. As a rule, myxomas become 
symptomatic when they obstruct the atrioventricu­
lar valves, embolize peripherally, or cause systemic 
effects. Left atrial myxomas, therefore, have a dif­
ferent set of symptoms from right-sided myxomas. 
In our study, 90.7 per cent of the myxomas ori­
ginated in the left atrium, similar to previous 
studies(6, I 0). 
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All patients but one were symptomatic. 
The most frequent clinical cardiac problem was 
related to atrioventricular valve dysfunction mani­
fested as congestive heart failure. In our study, 18 
patients (56.2%) presented with either dyspnea on 
exertion, orthopnea, or paroxysmal nocturnal dys­
pnea. Some studies have a lower frequency of this 
symptom as 43 per cent(6), whereas, others have a 
greater frequency of pulmonary edema reaching as 
high as 70 per centOO). The pathophysiology sug­
gests that the myxoma causes obstruction of the 
mitral valve, resulting in high left atrial pressure 
and pulmonary edema. 

In six patients, there was clinical evidence 
of systemic embolization. Since myxomas are glo­
bular, gelatinous, and friable, they are certainly 
prone to embolization. In other series, the rate of 
embolization has been reported to be as high as 30 
per cent(9,11-15). It is of interest also to note that 
50 per cent of the myxoma patients with embolism, 
in this study, were less than 40 years old and none 
was in atrial fibrillation, a finding quite similar to 
that previously reported(9). There was no clinical 
evidence of pulmonary embolism from right-sided 
myxoma patients in our study. 

Constitutional symptoms and modifica­
tions in laboratory values found in patients with 
cardiac myxoma include fever, weight loss, myal­
gia, arthralgia, clubbing of fingers, anemia, throm­
bocytopenia, elevated levels of globulin and C­
reactive protein, and increased erythrocyte sedi­
mentation rate06). The reported incidence of these 
symptoms has widely varied from 25-35 per cent 
up to 90 per cent( 17), whereas, only 9.3 per cent of 
the patients in this study had such symptoms. Some 
have theorized that there is an autoimmune reac­
tion to the tumor itself or to tumor fragments, 
leading to these immune-mediated symptoms(6). 
Rarely, this tumor may get infected and lead to 
septic syndrome(6), as was demonstrated in one of 
our patients who presented with infective endocar­
ditis secondary to an infected atrial myxoma. 

Other symptoms were atypical chest pain 
(25.0%), palpitation (15.9%). Finally, intracardiac 
myxoma can even be discovered in essentially 
asymptomatic patients, as was found in only 1 of 
our patients, compatible with the finding of pre­
vious investigators(6,9). 

Auscultatory findings in cardiac myxoma 
vary greatly and have been discussed in detail 
elsewhere03,17-20). Additionally, in about 20 per 

cent of our patients, an early diastolic sound was 
heard which was interpreted as an opening snap 
but more likely represented a "tumor plop". The 
third heart sound was an important auscultatory 
finding highly against the diagnosis of severe 
mitral stenosis. Apical systolic and diastolic mur­
murs were detected in one half and one third of our 
patients, respectively. Although left atrial myxomas 
have been regarded as classic simulators of mitral 
stenosis, the combination of a loud first heart sound, 
an apical early diastolic sound (tumor plop), and a 
late diastolic murmur were present in only 30 per 
cent of our patients. 

Chest roentgenograms were not helpful in 
establishing the definite diagnosis. Biochemical and 
hematologic tests were disappointing ; they were 
abnormal in less than 20 per cent of the patients and 
usually in those presenting with severe constitu­
tional disturbances. An unusual but previously 
documented finding(9,2l) in two patients with right 

1 atrial myxoma was polycythemia, probably due to 
inter-atrial right-to-left shunting. 

The diagnosis, therefore, of atrial myxoma 
should be suspected in a patient who has various 
features of classic triad of atrioventricular valvular 
obstructive disease, of embolism, and of constitu­
tional manifestations. The definitive diagnosis, 
however, can only be established with echocardio­
graphy. Our experience in this study was that 
two-dimensional (2-D) echocardiography is a spe­
cific and sensitive test for the diagnosis of an atrial 
myxoma. Whereas, either angiography or echocar­
diography can be used to confirm the diagnosis, the 
latter method has become the primary diagnostic 
technique because of its high degree of accuracy 
and lack of invasiveness(6,22,23). We therefore 
advocate 2-D echocardiography as the screening 
and diagnostic method of choice to demonstrate 
synchronus tumors, size of tumor, point of attach­
ment, mobility, and the extent of tumor obstruc­
tion. Transesophageal echocardiography has also 
been reported for its useful information due to 
better resolution of the posterior cardiac struc­
tures(24). 

The role of angiography seems to be 
reserved, therefore, for cases in which echocardio­
graphy is nondiagnostic or patients in whom the 
coronary vessels need to be evaluated for arterio­
sclerotic lesions(25,26). Other potential methods of 
diagnosis include the gated blood pool technique 
of radionuclide cardiac scaning. Its role may be as 
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an adjunct to echocardiography(6). Another new 

approach to the diagnosis of these tumors, the 
magnetic resonance imaging, has also been reported 
about its excellent detail and resolution of intra­
cardiac myxomas(27). None of our patients, how­

ever, underwent these diagnostic methods. 

Once the diagnosis of intracardiac myxo­

mas has been made, the patient should be operated 
upon as soon as possible to avoid any catastrophic 

complications. An 8 per cent mortality has been 
reported in patients awaiting operation following 
definitive diagnosis(28). With current operative 

techniques, the operation is generally a safe proce­
dure. In this current study, there were 3 operative 
deaths (9.3% ). Minor complications were present 
in about one third of our patients. The most com­

mon complication was arrhythmia (5 patients ; 
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15.5%), nearly the same frequency of those reported 
by Panchaipetch et al(29). 

The reported recurrent rate of the tumor 
ranges from 5-14 per cent(7, 12, 15,30). The cause of 

recurrence is not clear but probable factors have 

been attributed to tumor implantation at the time of 

surgical removal, incomplete resection, multicen­
tricity of the tumor, or malignant degeneration( 4, 
7,30-32). In our study, two patients were suspected 

of tumor recurrences after intracardiac myxoma 
excision. Unfortunately, we could not obtain the 
histologic confirmation from any of those suspected 
lesions. We, nevertheless, agree with previous 
authors(30-37) that long-term follow up of the 

myxoma patients, for at least I 0 years, may be 
needed to exclude any local recurrence or distant 

metastasis of the intracardiac myxoma. 

(Received for publication on June ll, 1997) 
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hlilmm'l1Wl 1 'llt~ ~Ult~'l'lmlt~ M-lum'l'i'W'lllt~ b\ilt~nl'll'l'll'lfi~'Wi'l~'¥1EJ'WLi'lm'liEJ~r1lh'li'W\il 2 ~&i 'W1Jijfl1'llmLD 

Ll'l~tl:l-l'li'lt~ 29 'lltl Lm\il~tl:l-l'llll 2 'lltl J~Lml'l~tl:l-l'llllLLfl~Ll't.II'I1Lfifl'llll'll:l-lrl't.l 1 'lltl ~lht~ 3 'lltl L~t~'irli'I'VI~~C.hl'l\il 
<'lL'VI(;J'lln&i\iiL:5EJ1'Wm~LLmiiEJ\il 2 'llt~ LLfl~'llmdEJ~EJn'VI£1\ilfl1~'llt~1u'iit'l:~-~m 1 'llt~ 'VI~~r.hl'l\il 3 'llt~ Lnl'lml~~'W 
r1lh1:~-~I'I-Ji:<·h1'WLm ~mr.hl'li'ILU~tl't.l~'t.l'\1lh1:~-~l'!ffl 1't.l~l't.ll't.I.Q' 1 'llti Ln\il!lll~fl1~LLt'l1vJYll1'W'\1lh~niJ\ilrt't.l LLfl~ 
~D~1itLfi~D~'lflt~m~.J't.lr1lhml'l"'il:~-~~ltl ~1ht~ 29 'llt~ Mfum"J&i\ill'll:l-lr.mm"J-lm~l'VI~~r.hl'l\iiLU't.ILlfll 2 L!ilEJ'W ii~ 

1 2 tJ (L'.l~t~ 4.9 u) ilrJ1ht~ 2 'llt~ i'l~rl'm'l'l::ilm"JLn\ilofrl'llmLdEJ~EJn 1\ilt~ 1 'llt~ Ln\ilmm'l'lfn'VI~~r.hl'l\il 6 tJ iln 

1 'llt~ 'W1JrlD't.11't.II'11J'VI~~r.hl'll'l 2 tJ (LL(;\'!lnm'lAnMl'ih<it'll:l-ll'lnl'l'll'IW'J'l11~'t.IL,j'EJ'Yll~'Wmil'i'Ylm M L'i1EJ~'lln~1ht~ 
ulJLt'lm.hl'll'lofrl l 

L 'ilEJ~'llnmm'l'Yll~fl~iln'lJEJ~L dEJ~Dnr1lh~fl1'lfm LL(;In(;\l~'VIfll mL 1J1JLLfl:: 1<i~lL 'Wl:: ~~~lL U't.I~EJ~ulm 
W'll'lrul'i'W'lllmLt~n T'lf'ILi'l:I-IEJ 'i5m•'i'W'liSt~'ii1 '14flll:I-ILL<i'WrJl'J~ LLfl~fll'lLiiEJn HL U't.l'i5LL 1n AD m'll'l'll'lfi~'Wt'l~'l'lv't.IL~t~~ 
'1111'1 2 ij&i nl'l&il'!l'!l:I-IDlnl'l'Yll~fi~Unvrh~'tfElt~ 10 U Dl'l~lLU'WLYlEJ&il'!l'!l:l-lnl'JLn\ilofrl'VI~Elnl'lfl1::'llt1'11El~L,j'El~vn 

• fll'lllmr.p1'1lfl"lil~'l1ll•m<l::'Y1t'li:lliiLiitJOI, ml'l'i'lfli:ll~'l1'1lfl"iii{ 

•• fll'lllA<ltil'1lfllii~VhhLLOI::'YI'll'li:ln, .llll'll'lflAt'itll'1lfl"lil{ l'!ru::llWYitll'1lOIW{ ~'Y1ll'r1tll~tl'lJDULlrlU, "l 'liDULlrlU 40002 


