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PRESENTATION

A previously healthy g-year-old girl presents to the emergency department after
an episode of generalized shaking, urinary incontinence, and altered mental
status. The episode occurred while in school, where she was believed to have
fallen asleep until clenching of the fists and shaking were noted. The duration of
the episode is unknown. In the emergency department her parents note contin-
ued drowsiness, slurred speech, left facial droop, and decreased movement of her
left arm and leg. She has no history of seizures. However, her parents state that
over the past month she has had fatigue and foot pain, with the appearance of
red spots on her distal extremities that had resolved. She has had intermittent
sensation of coldness to the left ring finger. There has been no recent travel, fever,
or head trauma.

Her vital signs on presentation are as follows: respiratory rate, 24 breaths/min;
heart rate, 107 beats/min; blood pressure, 106/60 mm Hg; oxygen saturation,
98% on room air; and temperature, 98.4°F (36.9°C). On physical examination
she arouses easily from sleep. She is alert and able to follow commands but
fatigues quickly. Lungs are clear bilaterally and cardiac examination reveals no
murmur. There are no rashes or lesions, although she appears pale. There is mild
left nasolabial fold asymmetry and dysarthria. Prosody of speech is apparent,
but comprehension remains intact. Pupils are equal, round, and reactive to light.
Extraocular movements are normal except for intermittent disconjugate gaze.
Deep tendon reflexes are normal. Drift is noted in the left arm and left leg.

Laboratory findings demonstrate a white blood cell count of 5,500/uL
(5.5%109/L), hemoglobin level of 6.4 g/dL (64 g/L), hematocrit value of 19.8%,
and platelet count of 321x103/uL (321x109/L). Inflammatory markers are ele-
vated, with a C-reactive protein level of 3.7 mg/dL (37 mg/L) and an erythrocyte
sedimentation rate of 83 mm/hr. Noncontrast computed tomography of the head
is without hemorrhage or fracture.

She is admitted to the hospital for failure to return to her neurologic baseline.
Electroencephalography is performed and demonstrates abnormal generalized
spikes and intermittent focal slowing but no active seizure. Magnetic resonance
imaging of the brain shows acute and subacute infarcts bilaterally involving the



Figure 1. Magnetic resonance image of the brain demonstrates acute
and subacute infarcts bilaterally (red arrows) involving the anterior and
posterior circulation with no significant mass effect.

anterior and posterior circulation with no significant mass

effect (Fig 1). Further imaging reveals the diagnosis.

DISCUSSION

The presentation of a young girl with first-time seizure,
failure to return to baseline, and focal neurologic findings
warrants a detailed neurologic investigation. Although the
electroencephalographic findings support a diagnosis of
generalized epilepsy, a magnetic resonance image of the
brain was obtained to evaluate for an underlying structural
abnormality. Areas of infarct in 2 different arterial distri-
butions heighten concern for an embolic etiology. Emboli
of cardiac origin were considered given that the symptoms
were concerning for involvement of a variety of vascular
beds. The reported history of foot pain, transient red spots
on her extremities, and focal peripheral coolness may have

been a result of peripheral embolization. A transthoracic

echocardiogram reveals a mass in the left atrium consistent
with a cardiac myxoma.

The mass is large, mobile, pedunculated, and heteroge-
neous. Itislocated in the left atrium, attached to the anterior
portion of the atrial septum (Fig 2). The mass was noted
to prolapse through the mitral valve during diastole. This
resulted in functionally mild mitral stenosis.

Given the neurologic findings consistent with embolic in-
farcts in the setting of a cardiac tumor, the patient was taken
urgently to the operating room for tumor resection (Fig 3).
The margins of the tumor included the atrial septum. The
pathology report noted a tenacious, tan-maroon, glistening
specimen consistent with atrial myxoma.

The patient tolerated the surgery well and is now under-
going rehabilitation for her neurologic deficits.

The Condition

Primary cardiac tumors are rare and are typically benign
in the pediatric population. Types of primary cardiac tumors
include rhabdomyomas, fibromas, myxomas, intrapericar-
dial teratomas, and hemangiomas. Although myxomas ac-
count for approximately 50% of primary cardiac tumors in
patients of all ages, in the pediatric population they are the
third most common tumor type behind rhabdomyosar-
coma and fibromas. (1) Myxomas occur predominantly in the
left atrium and are typically friable, pedunculated, gelati-
nous, and lobular. Atrial myxomas typically present with
symptoms of cardiac obstruction, embolization, or systemic
illness. Emboli are frequently a result of fragmentation of
tumor or embolization of thrombi adherent to the exter-
nal tumor surface. Emboli originating from the heart are
referred to as cardioembolic. These emboli typically affect a
variety of arterial vascular beds, including the limbs, the
mesentery, and the renal and cerebral arterial systems.
Embolization to the limbs may cause signs and symptoms

Figure 2. Images from the transthoracic echocardiogram are shown. Left: A large, mobile, pedunculated, and heterogeneous left atrial mass. Right:
During diastole, the mass prolapses through the mitral valve. Asterisk=tumor, LA=left atrium, LV=Ieft ventricle, RA=right atrium.
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Figure 3. The surgeon’s view of the mass is shown. The surgical
approach was via median sternotomy. Through the right atriotomy, the
atrial septum was longitudinally opened, and its edges were held open
as the mass was being removed through the atrial septum. The mass
was fragile and too large to remove en bloc. A smooth and
pedunculated portion of the tumor is visualized as it is being removed.

of limb ischemia, such as pain, loss of normal sensation,
cool sensation, or discoloration. Embolization to the mes-
entery may cause abdominal pain, nausea, or emesis. Renal
embolization may cause flank pain and hematuria. Cerebral
embolization can lead to ischemic stroke and often presents
with hemiplegia; however, seizures have also been known to
be associated with ischemic strokes. (2)(3)

Cardiac tumors can manifest in various ways, but often
transient and progressive neurologic deficits are the pre-
senting symptoms. A triad of symptoms—the Goodwin
triad—has been described and includes embolic phenom-
enon, inflow chamber obstruction, and vague constitutional
symptoms. (4) Obstruction of blood flow through the mitral
valve by the tumor is thought to be a primary cause of altered
mental status, including seizures and syncope, in patients
with cardiac myxomas. (5) A “tumor plop” is a low-pitched,
early diastolic sound following S2. If obstructive, a diastolic
murmur can follow. History taking is key in these cases
because it will likely reveal long-standing constitutional

Pediatrics in Review

symptoms, most likely to include fatigue, dizziness, and
anorexia as embolization occurs. (6)

In a review of pediatric patients with cerebral embolism
from atrial myxomas, 44% described transient cutaneous
eruptions, 22% had a murmur present on examination, and
all patients required surgical intervention. (1) Age at pre-
sentation and location of the cardiac tumor will often dictate
symptoms. In this same review, of the 9 reported cases,
1 patient died intraoperatively, 6 had residual neurologic
deficits, and 1 returned to baseline. Tumor recurrence has
been reported in the literature, and careful follow-up of
these children is warranted. (7) Although rare, familial car-
diac myxomas have been reported and typically present
with right-sided lesions or bilateral myxomas. In these pa-
tients, it is recommended that echocardiography be per-
formed on family members. (8)

Management

Echocardiography is the primary diagnostic procedure for the
evaluation of cardiac tumors in pediatric patients, including
atrial myxomas. Cardiac myxomas should be removed on
diagnosis, including wide resection at the point of attachment
of the pedicle to the heart. Patients require ongoing reevalua-
tion for recurrence of disease. The potential for recurrence of
myxoma is associated with inadequate resection.

Lessons for the Clinician

e Cardiac tumors can present with signs and symptoms of
cardiac obstruction, emboli, or systemic (or constitu-
tional) illness.

e Stroke with a cardioembolic distribution should prompt
an urgent echocardiogram.

e Cardiac myxomas should be removed surgically on diagnosis.

References for this article are at hitp://pedsinreview.aappub-
lications.org/content/41/6/300.
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