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Sonographic Appearance of Congenital Malignant

Astrocytoma

Richard Alan Osborn," John P. McGahan, and Arthur B. Dublin

High-resolution real-time sonography has become an ac-
cepted method for investigation of the neonatal head. The
most common application of this technique in examination of
the neonate is in detection of intracranial hemorrhage and its
complications, although a variety of congenital and acquired
intracranial abnormalities have been detected with sonogra-

phy [1-3].

Case Report

A 2900 g infant was delivered at an outside hospital at about 37
weeks gestation. The pregnancy had been uncomplicated until pre-
mature rupture of membranes about 34 hr before the normal vaginal
delivery. At birth Apgar scores were 5 and 7. Physical examination
revealed macrocephaly with bulging fontanelles, a right parietooccip-
ital hematoma and caput, right facial palsy, and right hemiparesis.
Seizures, consisting of rightward nystagmus and eye blinking, sub-
sequently developed. An electroencephalogram revealed decreased
voltage on the right with a left frontotemporal focal discharge. A

sonogram of the head was reported to show a large intracerebral
hemorrhage with mass effect. The patient was transferred to the
University of California Davis Medical Center.

Sonography and computed tomography (CT) of the head were
performed on the arrival. The sonogram showed an intracerebral
mass, predominantly echogenic, with only very small scattered areas
of decreased echogenicity (fig. 1A). No calcifications were identified.
A midline shift with hydrocephalus of the left lateral ventricle was
identified. A noncontrast CT scan showed a large right parietooccipital
mass of primarily low density but with scattered areas of increased
attenuation (blood vs. minimal calcification). There was subtle en-
hancement at the periphery of the mass (figs. 1B and 1C). These
findings were believed to be most consistent with a neoplasm.

Because of the patient’s deteriorating clinical condition, emergency
decompression with subtotal resection of the mass was performed.
The patient died shortly thereafter. At autopsy, a large right hemi-
spheric neoplasm was identified. There were areas of hemorrhage
(related at least in part to earlier subtotal resection) and large areas
of necrosis interposed between large masses of dark gray homoge-
neous granular tissue (fig. 1D). The final diagnosis was a mixed
anaplastic astrocytoma and fibrosarcoma.

Fig. 1.—A, Semiaxial sonogram through anterior fontanelle. Highly echo-
genic mass (curved arrow) in right cerebral hemisphere. Areas of central
decreased echoes and hydrocephalus of left lateral ventricle (open arrow). B,
Noncontrast CT scan of brain. Large right hemispheric mass with peripheral

rim of increased density, mass effect, and hydrocephalus of left lateral ventricle
(arrow). C, Contrast CT scan. Enhancement of edge of mass (arrow) was seen
at other levels also. D, Gross anatomic specimen. Necrotic tumor involves large
part of right cerebral hemisphere.
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Discussion

Although neuroectodermal tumors constitute a relatively
common form of malignancy in childhood [4], brain tumors
are very rare in infants under 2 months of age [5, 6]. Since
first reported by Maier [7] in 1861, Takaku et al. [5] in 1978
found only 103 such tumors in the literature that had histologic
verification. In this group, teratomas constituted about 50%
of the lesions, with gliomas the next most common tumor.
Supratentorial lesions were more common than infratentorial
tumors, as opposed to the distribution reported later in child-
hood. The clinical outcome was generally poor, even with
early diagnosis and surgical intervention.

The sonographic diagnosis of brain tumors in young chil-
dren has been reported [1, 8, 9]. Most have been tumors
detected beyond the neonatal period. The reported sono-
graphic characterizations of brain tumors are those of an
echogenic mass that may have cystic components, particu-
larly when complicated by necrosis or previous hemorrhage.
Areas of calcification may be seen with associated distal
acoustic shadowing [10].

Acute hemorrhage, whether in the germinal matrix, intra-
ventricular, or intraparenchymal, also appears as an echo-
genic mass. It may be associated with hydrocephalus and,
when large, a mass effect. As the hemorrhage ages, it may
become more anechoic with cystic areas that may represent
regions of porencephaly [10]. Therefore, in our case, the
sonographic findings of a densely echogenic mass with con-
tralateral hydrocephalus and mass effect could be interpreted
as a parenchymal hemorrhage. While future sonographic de-
velopments (including tissue characterization and sonograph-
ically specific contrast agents) may be of benefit in separating
tumor from hemorrhage, these methods are not yet widely
applicable [11, 12]. CT correctly indicated the bulk of the
mass to be nonhemorrhagic, with an appearance and pattern
of contrast enhancement suggesting neoplasm as the more
likely etiology.

In conclusion, the sonographic appearances of tumor and
hemorrhage are not always sufficiently distinct to allow their
accurate diagnosis. As others have noted, CT is a comple-
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mentary examination and its early use is urged in cases with
any unusual clinical or sonographic feature [10, 13].
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