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Abstract Congenital intracranial tumors are rare,
accounting for 0.5-1.9% of pediatric tumors. Though
antenatal detection rates have improved with ultrasound
(US) and MRI, histopathology gives a definite diagnosis.
Prognosis is guarded as there is no effective postnatal
treatment. We present a fetus incidentally diagnosed with
intracranial teratoma by US and MRI at 36 weeks of ges-
tation. Elective cesarean was performed for anticipated
labor dystocia. A female baby with head circumfer-
ence > 99th centile was delivered. Due to the invasive
growth potential of the tumor, the baby succumbed at
4 months of palliative care. Further research is required for
devising new treatment modalities to tackle this
intractable condition.

Keywords Prenatal intracranial tumor - Congenital
intracranial teratoma - Fetal MRI - Mature teratoma - Brain
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Introduction

Hoff et al. were the first to diagnose this abnormality
prenatally in 1980 (1). The most common fetal brain tumor
is intracranial teratoma followed by glioma. Though the
etiology of this condition is not clear, developmental errors
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during the embryonic period are said to predispose to these
tumors (2), (3). Most fetuses with prenatally diagnosed
teratomas die before or shortly after birth. The prognosis
worsens with increasing tumor size and decreasing gesta-
tional age at diagnosis. Based on several case reports and a
population-based study, the most common intracranial
tumors and their mortality rates are given in Table 1. The
outcome for infants with intracranial teratomas remains
guarded despite early detection, advancement in surgical
techniques and chemotherapeutic regimens.

Case Report

We report a case of a 30 year old primigravida whose scan
at 36 weeks showed both lateral ventricles enlarged upto
30 mm and filled with heterogeneous mass with cystic
areas of varying size and minimal vascularity (Fig. 1).
Posterior fossa structures were compressed due to the
pressure effect of the mass. Her first trimester US, targeted
anomaly scan at 20 weeks and growth scan at 32 weeks
were normal.

A probable diagnosis of congenital intracranial teratoma
was made. Further evaluation with antenatal MRI showed a
10 x 7.5 x 8.5 cm ill-defined supratentorial mass with
bilateral intraventricular extension causing hydrocephalus
with effacement of bilateral parietooccipital
parenchyma suggestive of germ cell tumor (Fig. 2). In light
of the immense growth potential of the tumor, the patient
was counseled regarding the high risk of malignancy. The
need for elective cesarean section in view of large head
circumference (> 99th centile), anticipated labor dystocia
and immediate postnatal intervention was emphasized.
Multidisciplinary inputs were obtained and the parents
were also counseled regarding the possible need for early

neuro-
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Table 1 Distribution and mortality rates of the most common
intracranial tumors (4—10)

Tumor type Distribution ~ Mortality
Teratoma 50% 88%
Ependymoma 25% 91%
Astrocytoma 64-68%
Primitive neuroectodermal tumor (PNET) 25% 88%
Craniopharyngioma 76%
Choroid plexus papilloma 27%

neonatal surgery, risk of mortality and neuromuscular
disability which includes hypothalamic and autonomic
dysfunction.

A female baby was born by elective term LSCS with
normal APGARs and an Occipitofrontal circumference
(OFC) of 41 cm (> g9t centile). Postnatal MRI confirmed
the antenatal findings of a germ cell tumor—Teratoma

Fig. 1 (a) 2D US-Axial section
of the fetal head at 36 weeks
showing echogenic mass with
cystic areas filling the ventricles
with gross ventriculomegaly
and (b) minimal vascularity on
color flow mapping

Fig. 2 MRI Sagittal (a) and
coronal (b) T2 weighted image
of fetal brain showing an ill-
defined large supratentorial
mass lesion (star) with bilateral
intraventricular extension
causing obstructive
hydrocephalus (arrow) and mass
effect on the midbrain and 3rd
ventricle which are displaced
anteriorly and effacement of
bilateral parieto-occipital
neuroparenchyma (circle)
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(Figs. 3 and 4). Tumor marker showed elevated AFP-—
83,970 ng/ml, pointing towards immature teratoma. Sur-
gical intervention was not advised by the oncologists given
the high risk of neonatal mortality. After 6 weeks of life,
the baby was started empirically on oral Dexamethasone as
palliative management because of progressive hydro-
cephalus and parents’ reluctance for surgery based on
anecdotal neonatal brain tumor cures.

OFC was rapidly increasing at the rate of approximately
1 cm per week. The baby had poor weight gain and failure
to thrive with delay in motor and social milestones. At
3 months of age, she developed a cystic swelling over the
left parietal bone with possible tumor invasion. After
4 months of palliative care, she succumbed. Histological
diagnosis was not feasible as parents had declined biop-
sy/surgery and no autopsy was performed. Prenatal

USG, MRI and postnatal MRI images are illustrated
below.
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Fig. 3 (a) Axial T2 weighted image of neonatal brain depicting large
heterogeneous hyperintense lesion (L) with extension with the lateral
ventricles. Large peritumoral cysts (stars) with total rarefaction of the
right occipital parietal lobe parenchyma and near total rarefaction in
left occipitoparietal lobe parenchyma with subcortical sparing seen.

Gross dilatation of occipital horn of left lateral ventricle (thick
arrow). Bilateral frontal and temporal lobe parenchyma show
hyperintense T2 signals representing vasogenic edema (circles).
(b) Axial FLAIR image shows hypointense lesion within the region of
3rd ventricle with significant dilatation of bilateral lateral ventricles

Fig. 4 (a) Sagittal and (b) Coronal and T2-Weighted images of
neonate brain show large well-defined irregular heterogeneously
hyperintense mass lesion with intralesional (thin arrow) and peritu-
moral cystic areas noted at posterosuperior aspect of 3rd ventricle
(arrow) region causing significant mass effect and anterior

Discussion

Fetal intracranial tumors are rare and account for 0.5%—
1.9% of all pediatric tumors with an incidence of 0.34 per
million live births The suspicion of this kind of lesion
arises when it is observed as a space occupying mass in the
fetal brain. Fetal intracranial tumors are classified into
teratomas or nonteratomatous tumors. The nonteratoma-
tous tumors are neuroepithelial tumors like choroid plexus

displacement of brainstem structures mainly midbrain (M) and
bilateral thalami (T) and capsuloganglionic structures. The cerebel-
lum(C) and 4th ventricle (triangle) appear normal. Coronal image
shows dilatation with temporal horns (stars) with vasogenic edema
in the surrounding parenchyma

papilloma, medulloblastoma and astrocytoma; mesenchy-
mal tumors like craniopharyngioma; lipoma of the corpus
callosum and tuberous sclerosis (11). Teratomas are
supratentorial and contribute to 62% of all congenital
tumors diagnosed prenatally (12). Buetow et al. in their
review of 45 cases, found that supratentorial tumors
account for two-thirds of cases and infratentorial tumors
contribute to the remaining one-third (8). Our fetus also
had a supratentorial mass with origin from the third
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ventricle with infiltration and mass effect on surrounding
structures.

The presence of intralesional fat, which is almost
pathognomonic for teratomas, is difficult to detect with
certainty by prenatal imaging. US-2D imaging is the main
modality of diagnosis during pregnancy and the findings
include an intracranial mass with solid, cystic or mixed
pattern with or without vascularity which can be confirmed
by color doppler imaging (1). Other features associated are
macrocrania, hydrocephalus, intracranial hemorrhage,
epignathus, polyhydramnios, heart failure due to high
cardiac output, and hydrops (14). The role of MRI is
complimentary and helps to assess the rest of the brain
structures, the exact localization of the tumor and differ-
entiating between tumors and hemorrhages (15).

Histopathologically, teratomas are categorized as
mature or immature with the former being more common
and the latter having a poor prognosis, due to their
malignant behavior and early presentation (13). Mature
teratomas more often contain cystic components, calcifi-
cation/mineralization and fat, thus depicting heterogeneous
morphology. However, immature or malignant teratomas
are usually solid and more homogeneous and can develop
necrotic foci and hemorrhage giving a heterogenous
appearance. Most malignant tumors are centrally located,
rapidly growing large lesions occupying more than one
cranial fossa, resulting in significant destruction of cerebral
tissue. Rapidly growing intracranial teratomas can also
destroy the cranium, leading to devastating outcomes
(9, 16-21). Histopathological confirmation could not be
done in our study as the mass was nonresectable. However
antenatal as well as postnatal MRI features were suggestive
of a malignant nature.

Schwartz S et al. had suggested that karyotyping is not
mandatory for all congenital CNS tumors, but should be
discussed if other malformations are present (22). Milani
HJ et al. in their review article suggested that when an
intracranial tumor is suspected, the option for termination
of pregnancy should be offered, if legally possible (1).
Schlembach D et al. also described that large tumors may
be associated with fetal hydrops and in view of anticipated
labor dystocia, may necessitate cesarean section for
delivery which is seen in 60% of cases (12) including ours.

The prognosis for intracranial teratomas is usually poor
and the survival rate is < 10%, mainly dependent on the
time of diagnosis and the size of the teratoma (23). These
tumors are usually hemorrhagic and hence have limited
surgical success. However, adjuvant chemotherapy can be
used in immature teratomas when surgical resection is
incomplete due to the larger size and involvement of per-
tinent brain structures (24).

Gkasdaris G et al. reported successful management of an
antenatally diagnosed intracranial teratoma where the
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neonate underwent right temporal craniectomy and total
excision of the tumor (25). Fukuoka et al. suggested that
chemotherapeutic treatment diminished the aggressiveness
and hemorrhagic nature of the tumor and allowed a com-
plete resection of the tumor. They presented a case of
congenital intracranial immature teratoma of the posterior
fossa which differentiated into mature teratoma, after
completion of 8 courses of neoadjuvant chemotherapy (26).
However, surgical/chemotherapeutic intervention was
deferred for our baby in view of the immense growth
potential of the tumor and her failure to thrive.

Other differential diagnosis include glioma (astrocy-
toma, ependymoma, oligodendroglioma) Primitive neu-
roectodermal tumor (PNET), craniopharyngioma, choroid
plexus papilloma, neuroblastoma and gangliocytoma.
Although 2D/3D US and antenatal MRI help us to suspect
the lesion, definitive diagnosis is done only after birth by
histology. In general, the prognosis of congenital
intracranial teratoma is poor and the diagnosis has a
tremendous impact on the family including psychological,
social and financial aspects. Multidisciplinary team
involvement with inputs from perinatologist, neonatologist,
neurosurgeon, oncosurgeon and other involved specialties
is essential to counsel the parents regarding prognosis,
perinatal management, mode of delivery, surgical treat-
ment, chemotherapy or palliative options.

Implications on Clinical Practice

Congenital intracranial tumors identified prenatally by US
are usually diagnosed in the third trimester as an incidental
finding. Nevertheless, there is no effective treatment pro-
cedure. Many infants succumb even post surgically con-
sidering the tremendous invasive potential of the tumor.
Early and accurate diagnosis, timely delivery and man-
agement in a tertiary centre with multidisciplinary input
will help to ensure optimal assistance and support for these
infants and the family. Further research and robust studies
are required which aim at devising new modalities of
treatment and to establish recommendations to tackle this
intractable condition.
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