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‘ Case Report ‘

Real-time three-dimensional echocardiographic
assessment of neonatal cardiac tumors
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Abstract

Two-dimensional echocardiography revealed cardiac tumors in the fetus of a mother with
tuberous sclerosis. After birth, six cardiac tumors were demonstrated by two-dimensional
echocardiography. Real-time three-dimensional echocardiography was performed, which
demonstrated good cardiac wall motility. Data set analysis revealed a 7" tumor adjacent to
the aortic valve: normal aortic valve movements and the absence of aortic outflow obstruc-
tions were demonstrated. These findings convinced us to adopt a watch-and-wait strategy.
The cardiac tumors had regressed in size at 1 year of age. Real-time three-dimensional
echocardiography may be useful in the assessment of neonatal cardiac tumors.
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Introduction

Widespread employment of fetal echocardiography in pregnancy check-ups has increased the chance of
detecting fetal cardiac tumors, and thus also the chance of treating them during the neonatal period.

Rhabdomyoma is the most common infantile cardiac tumor, with 51-86% having tuberous sclerosis
(TS), an autosomal dominant trait'’. While infantile cardiac tumors with TS frequently regress after
birth, some lead to cardiac failure or neonatal death, which is associated with the tumor features, includ-
ing the size and location of the tumors, or with their influence on heart movements®®’. In particular,
outflow obstructions or valve movement disturbances caused by the tumors may sometimes become life-
threatening® . Therefore, prompt evaluation of the tumors after birth is required.

Real-time three-dimensional echocardiography (RT3DE) enables physicians to grasp how the heart
structure and cardiac tumors actually appear in three dimensions. Once a RT3DE dataset is acquired, im-
ages in any desired plane can be obtained, enabling later analysis. We employed RT3DE to access cardiac
tumors during the neonatal period and suggest its possible merits in this situation.

Case Report

Conventional two-dimensional (2D) ultrasound revealed multiple intra-ventricular masses (inset of
Figure 1) at the 32" week of gestation in a fetus of a primiparous woman with TS, leading to a probable
diagnosis of cardiac rhabdomyoma associated with fetal TS. Fetal hydrops and dysarrhythmia, negative
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prognostic indicators®’, were not observed. At the 39" week, due to failure of labor to progress, the
woman gave birth abdominally to a female infant weighing 2202 g with a 5-minute Apgar score of 9.

The findings of auscultation, electrocardiogram and chest-X-ray were normal. Trans-thoracic 2D
echocardiography immediately after birth revealed cardiac tumors. Two left ventricular (LV) tumors, the
largest tumor (14.4 5.0 mm) in the inter-ventricular septum and another tumor (5.6 X5.0 mm) in the
LV free wall, could be observed (Figure 1). Four right ventricular (RV) tumors of 5.0 x 4.0, 6.0 x 4.7, 3.6
X 3.6, 2.3 X 2.0 mm, respectively, were also observed, with all located at a distance from the RV outflow.
Otherwise, the cardiac structure was normal, with left ventricular ejection fraction of 75%.

Trans-thoracic RT3DE (iE33; Philips Electronics Healthcare, Bothell, WA, USA) with a 2-7MHz ma-
trix array transducer (X7-2) was performed. Figure 2 (a-d) indicates 3D-rendered images (a-c) and 3D
images (d). Two LV tumors were seen, one from the septum and the other from the LV free wall (Figure
2d), which did not prevent outflow. The dataset for RT3DE was acquired. Analysis of the dataset revealed
another small LV tumor just adjacent to the aortic valve. Figure 2a, b and c, especially Figure Zc, indicate
that this tumor appeared to be attached to the aortic valve; however, it did not protrude out of the LV into
the aorta. Good aortic valve movements and absence of outflow obstructions were shown. Well-organized
movements of both the ventricular free wall and inter-ventricular septum were also observed. The ab-
sence of left ventricular outflow obstruction was indicated also by pulsed Doppler echocardiography. We
therefore employed a watch-and-wait strategy.

Cerebral magnetic resonance imaging 39 days after birth revealed cortical tubers, bilateral tricorn sub-
ependymal nodules, compatible with TS. The patient was free from cardiac symptoms and the cardiac
tumors had regressed in size at 1 year of age. The parents gave oral consent to reporting and the patient’s
anonymity was preserved.

Figure 1 Two-dimensional echocardiographic findings of left ventricular tumors during fetal (inset)

and neonatal periods.

Left arrow indicates the largest left ventricular (LV) tumor located in the inter-ventricular
septum and right arrow indicates the tumor in the LV free wall.

Inset: mark (+) indicates the LV tumor during the fetal period, corresponding to the left-
arrow tumor.
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Figure 2 Real-time three-dimensional echocardiographic findings of cardiac tumors during neonatal
period.

Figure 2 a, b, and c indicate 3D-rendered images in the plane of the aortic valve. Line (green,
red, or blue) indicates the plane of the aortic valve. Each plane indicated by green, red, and
blue lines in (d) is shown in (a), (b), and (c), respectively. The largest LV tumor can be ob-
served in (a) (arrow) and (d) (left arrow). Right arrow in (d) indicates LV free wall tumor.
Figure 2c (arrow marked Tumor) indicates another LV tumor.

AV, aortic valve; PV, pulmonary valve; MV, mitral valve; TV, tricuspid valve

Discussion

We report the observation of cardiac tumors by RT3DE during the neonatal period. While cardiac tu-
mors associated with TS frequently regress and require no treatment, some tumors lead to cardiac failure® .
Webb et al.*’ reported that of 15 children with symptoms of cardiac rhabdomyoma, 5 died of heart failure.
Factors of poor prognosis were tumor size, low cardiac wall motility, and the tumor’s spatial relationship
with the heart structure”’. Outflow obstructions or valve movement disturbances were also factors of
poor prognoses > ) and frequently required surgery Y,

Employment of RT3DE for assessing cardiac tumors in adult patients has already been described”"®.
Plana®’ claimed that RT3DE may be useful to diagnose the size and location, especially its relationship to
other structures in adult cardiac tumors. Reddy et al. %) also described an adult patient; 2D identified only
one or possibly two cardiac masses, while RT3DE showed three masses and also delineated the precise
location of their attachment. These merits of RT3DE for evaluating cardiac tumors may be larger in in-
fantile patients, in which a small heart is occupied by multiple tumors.

In the present case, RT3DE enabled the identification of an additional tumor adjacent to the aortic
valve. Rapid movement of the aortic valve may have prevented us from finding this 7" tumor by 2D.
While performing RT3DE, we noticed “something” adjacent to the aortic valve but could not identify it
confidently. Later analysis of the RT3DE dataset revealed the presence of this 7" tumor. We therefore
closely observed whether LV outflow obstructions or aortic valve movement disturbances were present.
They were absent, which led us to adopt a wait-and-watch strategy. If we had not noticed this 7" tumor,

we would have employed a similar wait-and-watch strategy. In this case, the detection of the 7" tumor
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did not actually influence the treatment strategy; however, this can be said only in retrospect. If RT3DE
analysis had shown ominous findings associated with this 7" tumor, another strategy may have been em-
ployed.

Putting the issue of this additional tumor aside, the relationship with the surrounding structure of the
cardiac tumors was well identified by RT3DE. Good motility of the valve, free ventricular wall and inter-
ventricular septum was directly demonstrated by RT3DE. Furthermore, as suggested by another report”’
and also by the present case, the RT3DE dataset can be acquired by a small number of RT3DE captures.
This may give us much information and reduce the time; rapid examination is preferable for neonates
who cannot lie still for a long time.

In conclusion, RT3DE showed how the heart structure and the cardiac tumors actually appeared in
three dimensions and thus helped us to grasp the anatomical relationship in a direct manner. RT3DE
dataset enabled the view of the desired plane and also enabled later detailed analysis. All these merits of
RT3DE have been illustrated in this case; however, RT3DE has lower resolution than 2D. Combined use
of 2D and RT3DE may be practical in the assessment of neonatal cardiac tumors. Further study is needed
regarding how RT3DE should be employed in the assessment of neonatal cardiac tumors.
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