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Abstract
Subependymal giant cell astrocytoma (SEGCA) is a be-
nign, slow-growing glial tumor that manifests with signs
and symptoms of obstructive hydrocephalus most often
in adolescent patients with tuberous sclerosis complex
(TSC). Neonatal highly aggressive SEGCA is very rare.
We report a 5-month-old child with TSC presenting with
a cystic mass lesion in the left frontal lobe as well as mul-
tiple other periventricular masses. After initial conserva-
tive treatment, the child was readmitted with intractable
seizures, a massive increase in the size of the left frontal
lobe tumor and obstructive hydrocephalus. Despite sur-
gical interventions, the child succumbed to the intracra-
nial lesions. In this report, we discuss the challenges of
managing SEGCA and the importance of further studies,
including genetic studies, that may lead to a better
understanding of its pathophysiology.

Copyright © 2002 S. Karger AG, Basel

Introduction

Subependymal giant cell astrocytoma (SEGCA) is a
slow-growing tumor arising in the periventricular regions
adjacent to the foramen of Monro [1]. Commonly, SEG-

CA is diagnosed in adolescents as part of the tuberous
sclerosis complex (TSC). Neonatal SEGCA is extremely
rare, with less than 10 cases reported [1–6]. Considered a
unique presentation of TSC, neonatal SEGCA may devel-
op into highly aggressive, giant intracranial mass lesions
within weeks of diagnosis, leading to rapid neurological
deterioration and demise of the neonate despite aggres-
sive surgical intervention. We report the case of a neonate
diagnosed with TSC presenting with multiple SEGCA.

Case Report

This male neonate presented at the age of 7 weeks with intracta-
ble seizures. In the week prior to clinical evaluation, he developed
facial twitching along with abnormal eye and mouth movements.
These episodes had increased in both frequency and duration over a
short period of time. The parents indicated that the neonate was
sleepier than usual, in particular postictally. Additionally, the patient
had frequent postprandial vomiting. On physical examination, the
patient was awake and his anterior fontanel was soft and flat. His
pupils were 3 mm and equally reactive to light. Extraocular move-
ments were intact. The patient had decreased muscle tone; however,
motor strength was within normal limits and he moved all four
extremities appropriately. Chest auscultation revealed an irregular
heart rhythm. Examination of the skin revealed two 0.5 ! 2.0 cm
hypopigmented lesions on the patient’s left shin, well demonstrated
by a Wood’s lamp. Laboratory tests were unremarkable.

An electroencephalogram disclosed a focal area of sharp activity
in the right frontocentral region. This finding was thought to be an
underlying structural abnormality, possibly indicating an epilepto-
genic focus. Further evaluation of the irregular heart rhythm by echo-
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Fig. 1. a Enhanced head CT at the age of 7 weeks indicates a large ring-enhancing cystic mass in the left frontal lobe.
b Subsequent CT at the age of 5 months reveals enlargement of the left frontal mass and a midline shift. c A
large right-sided retinal mass (arrow) is also present.

cardiogram revealed a right atrial mass suspected to be a rhabdomyo-
ma. Ophthalmologic examination under general anesthesia disclosed
multiple large intraocular masses. Computed tomographic (CT) scan
of the head revealed multiple cortical tubers as well as subependymal
nodules. A large, ring-enhancing, partially cystic mass was observed
in the left frontal lobe (fig. 1a). CT scan additionally disclosed a large,
right-sided (fig. 1c) and a smaller, left-sided retinal mass.

The patient was initially treated with antiepileptic agents. At the
age of 5 months, the patient was readmitted for sudden neurological
deterioration, increased irritability and intractable seizures. Subse-
quent CT scan of the head revealed an interval enlargement of the
left frontal lobe mass, measuring 6 cm in craniocaudal diameter by
4 cm in transverse diameter by 5 cm in anteroposterior diameter
(fig. 1b). There was a massive midline structural shift from left to
right with subfalcine herniation. The quadrigeminal plate cistern was
asymmetric, indicating transtentorial herniation. The right-side ven-
tricular system was enlarged. Additionally, the right frontal and oc-
cipital lesions were increased in size. An emergency craniotomy and
subtotal resection of the left frontal tumor was performed. Intraoper-
atively, the brain herniated through the durotomy due to increased
intracranial pressure. The cystic lesion was quickly drained. The
tumor was highly vascular and extended from the vicinity of the Syl-
vian fissure laterally towards the interhemispheric region medially.

Pathological examination revealed a highly pleomorphic neo-
plasm composed of glial cells of small and atypically large sizes
(fig. 2). The large cells had prominent nucleoli. There was an exten-
sive necrotic and desmoplastic appearance. Mitotic figures were also
present. Despite these findings, the tumor was benign in character.
Cytogenic studies of the RB1 region of chromosome 13 using fluores-
cence in situ hybridization ruled out retinoblastoma.

Postoperatively, the patient did well for a period of 2 weeks.
Upon reevaluation, it was observed that the other intracranial
masses, particularly the right frontal lesion, had increased in size.
Due to overt symptoms of increased intracranial pressure, resection
of the right frontal lesion was performed. Intraoperatively, palpation
of the exposed right frontal region revealed a board-like consistency
throughout the exposed cortex. The right frontal mass was resected.
The pathological specimen disclosed similar features to the left fron-
tal tumor, characteristic of SEGCA. After an initial improvement,
the condition of the patient deteriorated due to recurrence of the left
frontal tumor, an increase in the size of the other intracranial masses
and a generalized vasogenic edema. The patient subsequently suc-
cumbed to his disease within 2 weeks of the second tumor resection.
An autopsy was not performed.

Discussion

SEGCA is part of TSC, a disorder that involves multi-
ple organ systems. TSC is an autosomal-dominant neuro-
cutaneous syndrome characterized by seizures, mental
retardation and tumors of the skin, heart, kidneys and
brain [7]. SEGCA is usually benign and is characterized
by location in the vicinity of the foramen of Monro [7].
Patients may present with hydrocephalus in the case of
obstruction of the cerebrospinal fluid pathways [1, 2].
Surgical resection of the tumors may result in resolution
of the symptoms of increased intracranial pressure. Neo-
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Fig. 2. Histological studies of the left frontal tumor reveal multiple
foci of necrosis, with a vague pseudopalisading appearance. Some
cells with prominent nucleoli give a ganglion-like appearance (top
panel). Polygonal and globoid cells are seen with eccentric nuclei and
abundant eosinophilic cytoplasm. One mitotic figure is visible (bot-
tom panel).

natal SEGCA is more aggressive in nature and displays
cellular pleomorphism, necrosis and mitotic figures de-
spite its benign character [7].

Recent studies have indicated two genes associated
with TSC disorder: TSC1 and TSC2. TSC1 has been
localized to chromosome 9q34 [8]; however, the gene
product of TSC1 is still not known. TSC2 is located on
chromosome 16p13 and is thought to encode a tumor sup-
pressor gene [9]. The protein product of TSC2, tuberin, is
normally present in multiple human tissues, including the

cerebellum and cerebral cortex [10]. Although loss of het-
erozygosity of TSC2 has been implicated in the develop-
ment of inherited astrocytomas in adults, evidence of its
association with pediatric tumor development is minimal
[11]. Therefore, an unusually aggressive SEGCA as seen
in our patient may be the result of more complex genetic
events yet to be discovered. Better understanding of the
genetic character of neonatal SEGCA and its manipula-
tion may advance the current methods of therapy for
these tumors.

In the present case, the neonate presented with intrac-
table seizures, which is the most common (180% of adult
cases) presenting symptom [5]. The presence of intracra-
nial SEGCA, multiple intraocular hamartomas, right
atrial rhabdomyoma and hypopigmented skin lesions in
our patient fulfilled the definitive criteria for diagnosing
TSC [7]. Although TSC is believed to be autosomal domi-
nant, there was no family history of TSC in the present
case, which may indicate a new genetic mutation. Alterna-
tively, variable penetrance of the TSC phenotype has been
reported [5]. Postsurgical cardiac complications caused
by cardiac rhabdomyomas in neonatal cases of TSC with
SEGCA have been described [3], which suggest a conser-
vative approach to initial management of an asymptom-
atic patient. However, due to a rapidly declining neuro-
logical status and symptoms of increased intracranial
pressure, surgical resection of the SEGCA was warranted
in our patient. Reports outlining the postoperative course
after surgical resection of a SEGCA in neonates with clini-
cal neurological deterioration are summarized in table 1.
In a report by Painter et al. [3], two neonates with TSC
found to have connatal brain tumors died shortly after
tumor resection due to intraoperative ventricular arrhyth-
mias. More recently, Oikawa et al. [6] reported a subtotal
SEGCA resection in a neonate who remained neurologi-
cally stable for 6 months postoperatively, after which the
patient developed myoclonic seizures. Additionally, Ra-
menghi et al. [2] reported a neonate with TSC who devel-
oped intractable seizures and mental retardation within 2
months of tumor resection. In the present report, our
patient initially displayed improved neurological status;
however, this lasted for only a brief period of time.
Enlargement of the other intracranial lesions resulted in
deterioration of the patient’s health status and death
despite a second tumor resection. To our knowledge, the
benefit of radiotherapy or chemotherapy in neonatal
SEGCA has not been formally investigated. In adoles-
cents, SEGCA appears to be insensitive to radiotherapy,
and reports have indicated that radiotherapy in addition
to tumor resection does not offer any proven benefit to the



274 Pediatr Neurosurg 2002;36:271–274 Medhkour/Traul/Husain

Table 1. Postoperative course after surgical resection of a SEGCA in neonates

Report Age at
surgery/gender

Clinical findings Treatment Postoperative course

Ramenghi
et al. [2]

5 months/male opisthotonus, depigmented patches,
seizures

resection intractable seizures, mental retardation,
cardiac hamartomas at 2 months

Painter
et al. [3]

6 weeks/female depigmented patches, seizures resection died 5 h postoperatively from ventricular
arrhythmia

5 days/male macrocephaly, status epilepticus subtotal resection died 3 h postoperatively from ventricular
arrhythmia

Oikawa
et al. [6]

16 days/female lethargy subtotal resection stable 6 months postoperatively, then
developed myoclonic seizures

Present
report

5 months/male nausea, vomiting, depigmented patches,
seizures

multiple subtotal
resections

died 4 weeks postoperatively from
intracranial masses

patient [1, 12, 13]. Additionally, the benefit of chemother-
apy in adolescent SEGCA has not been documented.
These data indicate that, at present, tumor resection is the
preferred treatment for patients with declining neurologi-
cal status due to SEGCA.

The present report, together with the cases previously
described, indicates that management of a neonate with
aggressive intracranial tumors associated with TSC is
extremely challenging and is associated with high morbid-
ity and mortality.
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