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Summary

To determine the clinical advantages of transesophageal color Doppler echocardiography (TEE)
for imaging cardiac tumors and left atrial thrombi, 24 cases with intra- or extracardiac masses were
examined by transthoracic color Doppler echocardiography (TTE) and TEE before and after cardiac
surgery. Five with left atrial myxomas, two with lung tumors, five with mediastinal tumors and 12
with mitral stenosis coexisting left atrial thrombi were included in this study. The echocardiographic
findings of the cardiac masses were compared with the surgical findings in all cases.

In all of the five cases with left atrial myxomas, the tumors were detected. However, the sites
of attachment and a stalk in three cases were not observed by TTE. TEE clearly imaged the left
atrial myxomas, and evaluated the size and shape of the tumors, the sites of their attachment and a
stalk arising from the interatrial septum, and mobility in four cases, except for one in which there was
a broad attachment to the endocardium. Mitral regurgitation was detected in only two cases using the
color Doppler mode of TTE, but in all cases using TEE. Both techniques failed to recognize tissue
characterization.

Among seven cases with secondary cardiac tumors or mediastinal tumors, extracardiac masses were
detected in five; however, an intracardiac tumor attached to the interatrial septum and an extracardiac
tumor extending to the superior vena cava and an upper part of the right atrium could not be imaged
using TTE. TEE detected all tumors at all sites in the heart and vessels, and estimates of their extents
were in accord with the operative findings in 17 of 18 sites. One exceptional case had a tumor which
extended to the right ventricle. Neither technique could detect infiltration of the heart which was
present in five of the seven cases.

Multiple left atrial thrombi were observed in eight of 12 cases, resulting in 21 thrombi and they
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were diagnosed by TEE in six of 12 cases. Thrombi, when attached to the left atrial posterior or in-
ferior walls, were easily detected in four of five cases, but were not identified in four of six and in
eight of nine cases at the lateral wall or in the left atrial appendage by TTE. However, TEE detected
all thrombi in every site in the left atrium and left atrial appendage in 11 of 12 cases.

TEE was thus superior to TTE in detecting cardiac masses, recognizing abnormal flow and esti-
mating anatomical relationship between tumors or thrombi and cardiac structures. These results indi-
cate that the TEE technique has the advantage of providing the exact diagnosis, thus helping in
the surgical treatment of cardiac tumors and left atrial thrombi. TEE also aids in diagnosing the extent

of malignant lung and mediastinal tumors compressing the cardiac and extracardiac structures.
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Table 1. Materials

Number of patients 24
Age (years) 54+16
Male/female 9/15
Left atrial myxoma 5
Lung tumor
Leiomyosarcoma 1
Squamous cell carcinoma 1
Mediastinal tumor 5
Invasive thymoma 3

Malignant teratoma

Bronchogenic cyst 1

Left atrial thrombus 12
Mitral stenosis (MS) 8
MS € mitral regurgitation 4

Total 24
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Table 2. Pathologic, transthoracic (TTE) and transesophageal Doppler echocardio-
graphic (TEE) observations in 5 patients with left atrial myxomas

Detection by Doppler echo

e - .

Case ‘:f?x A;t:;l:— Mg:)alllll{tw Ct:::f:l;- Shape Tumor size & weight 'I;ulm&r ?tlail{/ 11\/{1;/
TEE TEE TEE

1 72M  Sep. +/2.0cm  Firm Round 7.0%x5.5x3.5cm, 107g +/+ +/+ —/+
2 44M Sep. +/0.8cm  Firm Round 4.5x3.0x3.0cm, 32g +/4+ —/+ +/+
3 64M Sep. +/0.7cm  Firm Lobular 7.0%x3.5%3.5cm, 45g +/4+ —/+ +/+
4 71F Sep.FW —/1.5cm Soft Round 4.0x4.5x4.5cm, 58g +/+ —/— —/+
5 63F Sep. +/1.0cm Firm & soft Lobular 4.0x4.0x5.5cm, 70g +/+ 4+ =+

M=male; F=female; Sep.=interatrial septum; FW=left atrial free wall; Round=round shape; Lobular=

lobular formation; MR =mitral regurgitation.

— 703 —



Wh, w7 E

Fig. 1. Transesophageal color Doppler echocardiograms of left atrial myxoma (Case 2).

A) The transverse view at the level of the left atrium shows a large, circular, homogeneous,
mobile and pedunculated mass attached to the interatrial septum. B) The color Doppler echocar-
diogram in early systole demonstrates mitral regurgitation. C) The color Doppler echocardiogram
in diastole shows stenotic flow at the mitral valve orifice in the left atrium due to the myxoma
protruding into the mitral orifice.

Fig. 2. Transesophageal color Doppler echocardiograms of left atrial myxoma (Case 4).

A) The transverse view at the level of the left atrium shows a large, round and smooth mass attached
to the interatrial septum ; however, it has neither mobility nor a stalk. B) The color Doppler echo-
cardiogram in systole demonstrates flow in the left atrium. C) The color Doppler echocardiogram
in diastole shows blood flow around this mass from the pulmonary venous orifice.
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Table 3. Pathologic, transthoracic (TTE) and transesophageal echocardiographic (TEE)
observations in patients with lung and mediastinal tumors

Age & ) ) 3 Detection by echo
Case i Tumor Site & infiltration (4)
sex TTE/TEE

6 44 F Leiomyosarcoma PA, LA (+) +, —/+, +
7 56 M Squamous cell carcinoma LA (+) +/+
8 61 M Invasive thymoma SVC, RA (+) - +/+, +
9 44 M Bronchogenic cyst SVC, AO, PA, LA (—) - =y =+
10 23 F Malignant teratoma PA, AO, RV (+) +, +, —/+, +, —
11 25M Invasive thymoma PA, AO, RA (+) - = = /4, +, +
12 20 M Invasive thymoma PA, AO, RA (+) - = =/, +, +

PA =pulmonary artery ; AO=aorta; LA =left atrium ; RA =right atrium ; RV =right ventricle; SVC=superior
vena cava. + and — correspond to the location of a thrombus listed leftward.

Fig. 3. Transthoracic and transesophageal color Doppler echocardiograms of left atrial
tumor in a patient with leiomyosarcoma of the lung (Case 6).
A) The transthoracic parasternal long-axis view shows an abnormal echo in the left atrium; how-

ever, it can not be clearly identified as an intracardiac tumor. B) The transesophageal echocardiogram
shows a smooth mass arising from the interatrial septum and extending into the pulmonary vein.
C) The color Doppler echocardiogram shows flow from the pulmonary vein.
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Fig. 4. Transthoracic and transesophageal echocardiograms of right atrial tumor (inva-

sive thymoma) (Case 8).

A) The transthoracic parasternal long-axis view shows an abnormal echo, like a tumor in the right
ventricle and right atrium. B) The transesophageal four-chamber view shows an abnormality in the
right ventricle and the lower part of the right atrium. C) The transesophageal transverse view at
the level of the ascending aorta shows smooth mass adjacent to the junction of the superior vena
cava and the right atrium. Operative findings reveals the mass extension and infiltration to the right
pulmonary artery, the superior vena cava and the right atrium.
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Table 4. Operative findings and transthoracic (TTE) and transesophageal echocardio-
graphic (TEE) observations in patients with left atrial thrombi

Detection by echo

Case Af:x& Valvular disease Lot(l:_f::::bgg a W(e;)ght TTE/TEE
13 60 F MS Lat 18 -/+
14 61 F MS, ART° App, post, lat 150 -+, +/+ + +
15 63 M MS, MR1° App, lat 15 - =+ +
16 65 F MS, MR2°, AS, AR2° App, lat 18 - =+ +
17 60 F MS Post, lat 10 +, —/+, +
18 41M MS App ) 1 —-/-
19 61 M MS, AR2° App, post - —/+, +
20 37F MS, AR1° App, post 35 - +/+, +
21 S50 F MS App, lat 45 +, +/+, +
22 65 F MS Post 23 +/+
23 63 F MS, MR1°, AR2° App 16 —/+
24 60 F MS, MR1° App, floating 28 — +/+, +

MS =mitral stenosis; MR=mitral regurgitation; AS=aortic stenosis; AR=aortic regurgitation; App=left
atrial appendage ; Post=posteroinferior wall in the left atrium; Lat=high lateral wall in the left atrium or the

portion between the orifice of the pulmonary vein and atrial appendage.
+ and — correspond to the location of a thrombus listed leftward.
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Table 5. Detection of thrombi in the left
atrium and left atrial appendage
using transthoracic (TTE) and trans-

esophageal echocardiography (TEE)

TTE TEE

Left atrium 7/12 (58%) 12/12 (100%)

Posterior, inferior wall (4/5) (5/5)
High lateral wall (2/6) (6/6)
Floating (1/1) (1/1)

Left atrial appendage 1/ 9 (11%) 8/ 9 (89%)

8/21 (38%) 20/21 (95%)

Total
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Fig. 5. Transesophageal echocardiograms of left atrial thrombi in patients with mitral

stenosis.

A) Thrombus attached to the left atrial posterior wall. B) Thrombus attached to the left lateral
atrial wall. C) Thrombus in the left atrial appendage.
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Fig. 6. Transesophageal echocardiograms of normal structures mimicking left atrial

tumors.

A) A normal structure between the left atrial appendage and the left pulmonary vein is imaged
as a mass echo mimicking a tumor on the transesophageal transverse view. B) A border zone be-
tween the right atrial appendage and right atrium, and a normal structure at the tricuspid annulus

are observed as mass echoes in the right atrium.
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