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Left atrial myxoma is often unsuspected prior to
detection at cardiac surgery for presumed mitral
valve dysfunction (1,2). Early diagnosis of this
potentially life-threatening but curable lesion is es-
sential if complications both at cardiac catheterization
and surgery are to be avoided (3,4). This report
describes the use of radionuclide angiocardiography
and ECG-gated scintiphotographic cardiac imaging
with the Anger camera (5) in the diagnosis of left
atrial myxoma.

CASE REPORT

JP (JHH #118 71 58), a 58-year-old white male
had been in good health until September 1969 when
he experienced the first of three episodes of pulmo-
nary edema and syncope. Auscultory findings sug-
gesting mitral stenosis prompted referral to the Johns
Hopkins Hospital for further evaluation. There was
no history of rheumatic fever, weight loss, fever, or
embolic episodes.

Pertinent physical findings were limited to the chest
and heart. The patient had a barrel chest with a
marked increase in the anteroposterior diameter.
Diffuse rhonchi were present. The cardiac apex could
not be palpated. The first heart sound was increased
in intensity, and an early diastolic sound and mid-
diastolic murmur were intermittently heard in the
left lateral position.

The electrocardiogram revealed left atrial abnor-
mality and nonspecific ST and T wave changes. The
chest x-ray demonstrated mild left atrial and left ven-
tricular enlargement with emphysematous changes in
the lungs. The phonocardiogram revealed S1 to be
increased in intensity and duration (0.11 sec). No
murmurs or extra sounds could be recorded. Because
of the patient’s chest configuration an adequate apex-
cardiogram could not be obtained. Hematocrit, eryth-
rocyte sedimentation rate, and serum protein elec-
trophoresis were all normal. Pulmonary function tests
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demonstrated a moderately severe obstructive ven-
tilary defect.

Scintiphotographic evaluation revealed the pres-
ence of an intracardiac mass (Figs. 1, 2). At cardiac
catheterization the right heart pressures were mod-
erately elevated with pulmonary artery = 41/25
(mean = 31 mmHg). A pulmonary arteriogram
obtained in the right anterior oblique projection for
visualization of the left atrium demonstrated a large
globular filling defect which descended partially into
the left ventricle during diastole and returned to the
left atrium during systole (Fig. 3).

At open heart surgery a 6 X 4.5 X 2-cm polypoid
tumor on a stalk attached to the atrial septum was
excised (Fig. 4). The histology was typical of
myxoma. The postoperative course was uneventful.
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FIG. 1. Selected frames from preoperative radionuclide angio-
cardiogram. Onset of exposure in seconds after injection for each
0.3-sec frame is indicated. Myxoma filling defect indicated by
arrows is seen in region of left atrium, left ventricle, and mitral
valve in three lower frames. RA = right atrium, RY = right ven-
tricle, PA = pulmonary artery, LA — left atrium, LV = left ven-
tricle.
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FIG. 2. Preoperative gated end-diastolic cardiac image. In pre-
operative study large filling defect is present in region of mitral
valve and left ventricle. This defect was not present in postop-
erative study. Myx — left atrial myxoma, LA = left atrium, LV =
left ventricle, Asc. Ao — ascending aorta, PA = pulmonary artery.

SCINTIPHOTOGRAPHIC TECHNIQUE

The details and validity of the method have been
reported previously (6-8). Briefly, the patient was
positioned beneath the detector of the Anger scin-
tillation camera which was rotated to view the subject
from a 30-40-deg right anterior oblique (RAQ)
position. The first part of the study was the ungated
radionuclide angiocardiogram in which the camera
recorded during all parts of each cardiac cycle
(9,10). High-activity **=Tc-labeled serum albumin
(20 mCi) was injected as a bolus using Oldendorf’s
technique (117). The initial passage of radioactivity
through the right heart, lung, left heart, and aorta
was then recorded. Images were obtained for 300
msec at a rate of 2/sec with a 35-mm camera
equipped with a motor-driven film transport.
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After the radionuclide had equilibrated in the
intravascular space, ECG-gated cardiac imaging was
performed in which the camera records for only
selective parts of each cardiac cycle. In the gated
study the camera was controlled by the ECG to
collect counts for imaging only during each end-
systole and was then reset to collect counts for imag-
ing during each end-diastole. Data from the selected
portions of each of 200400 cardiac cycles were
summed to obtain integrated 300,000-count images
of the heart and great vessels at end-systole and then
again at end-diastole. Gating was achieved using an
electronic switch triggered by the R wave of the
patient’s ECG. The intervals chosen for end-systole
and end-diastole were the last 40 msec of the T wave
and 60 msec prior to each QRS complex, respectively.
The entire procedure required 20-30 min.

RESULTS

During the preoperative ungated radionuclide an-
giocardiogram, a filling defect in the region of the
left atrium and mitral valve could be seen (Fig. 1).
This defect was not noted in a comparable post-
operative study. The gated end-diastolic image dem-
onstrated a large left ventricular filling defect in and
below the region of the mitral valve (Fig. 2). In a
postoperative gated study the abnormality noted in
end-diastole was no longer present. The defect could
not be clearly defined within the atrium in the gated
end-systolic image.

There were no false positive studies in a series of
five patients with suspected left atrial myxoma and

FIG. 3. Two frames from left heart
phase of pulmonary arteriogram. Myxoma
filling defect can be seen in enlarged left
atrivm during systole (A). In diastole
myxoma moves through mitral valve into
left ventricle (B). L.A. = left atrium, L.V. =
left ventricle, Asc. Ao — ascending aorta,
Cath = catheter positioned in right pul-
monary artery for angiography.

JOURNAL OF NUCLEAR MEDICINE



FIG. 4. Removed surgical specimen. Tumor stalk is seen in
vpper right.

eight patients with mitral valve disease who were
screened with the scintiphotographic technique. Re-
sults were confirmed by either cardiac catheterization
or echocardiography.

DISCUSSION

This scintiphotographic technique offers an alter-
native safe noninvasive means of demonstrating left
atrial myxoma. To our knowledge, this is the second
reported demonstration of left atrial myxoma by
radioisotope techniques (/2). The tumor can be
detected in the ungated radionuclide angiocardiogram
as was the case in the patient described by Kriss, et al
(12) (Fig. 1); but it may be better defined in the
gated study (Fig. 2). Demonstration of the tumor
within the ventricle during end-diastole but not in
ventricular systole illustrates the usefulness of the
gated technique in assessing tumor motion. The
tumor was not clearly detected in the left atrium
during gated end-systolic imaging. This is probably
due to dense overlying activity in the aortic root and
pulmonary vasculature which in the right anterior
oblique position might tend to obscure any atrial
filling defect.

Right atrial myxoma has been previously demon-
strated by rectilinear scanning in the anteroposterior
position (4,12—-14). It may be easier to detect lesions
of the right atrium since there will be the least super-
imposed activity from other structures along the
lower right heart border. Using radionuclide angio-
cardiography Steiner, et al detected metastatic in-
volvement of the right ventricle with adenocarcinoma.
On sequential study progressive involvement by
tumor was noted (15). Staub has also recently dem-
onstrated the presence of right atrial metastases with
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radionuclide angiocardiography. In this instance, the
defect was not seen on the rectilinear heart scan (/6).

Several other noninvasive techniques have been
used in the diagnosis of left atrial myxoma. The pho-
nocardiogram which may demonstrate an early dia-
stolic sound (“tumor plop”), a prominent first heart
sound, and variable systolic and diastolic murmurs
(17,18) was not characteristic in this patient. The
apexcardiogram which may demonstrate a notch on
the systolic upstroke corresponding to ejection of
tumor from the left ventricle (19,20) could not be
obtained because of the emphysematous chest de-
formity. The echocardiogram which shows a char-
acteristic pattern in the presence of left atrial myxoma
(21) was not obtained in this patient. However, in
the presence of severe emphysema it may be difficult
to obtain an adequate ultrasound record (22).

SUMMARY

A left atrial myxoma was detected in a noninvasive
manner using the Anger scintillation camera. Fol-
lowing the intravenous bolus injection of %™Tc-
human serum albumin, the tumor was detected by
both radionuclide angiocardiography and ECG gated
cardiac imaging. With ECG-gating of the camera an
end-systole and end-diastole tumor motion could be
assessed.
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