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Case Report

A Neuroblastoma Case Presenting with Seizures
Resistant to Anti-Epileptic Treatments
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Manisa Celal Bayar University Faculty of Medicine, Department of Pediatric Neurology, Manisa, Turkey

ABSTRACT

Seizure is a rare symptom of paraneoplastic syndrome seen in neuroblastoma without a previous history. A 4-month-old male patient who
was followed up with a preliminary diagnosis of an adrenal mass in pediatric oncology was admitted to hospital with a seizure. A diagnosis of
undifferentiated neuroblastoma was made with a biopsy from an adrenal mass. Seizures were resistant to anti-epileptic therapy and they were
completely under control with steroids on the 4t day of treatment. Electroencephalography (EEG) disturbances disappeared and no neurologic
deficit was detected. This case, which presented with isolated seizure symptoms of neuroblastoma and was treated with steroids, was a very
rare presentation in which symptoms and EEG disturbances disappeared. In neuroblastoma, autoimmunity may be involved in the pathogenesis
of seizures, which is a rare finding of paraneoplastic syndrome and the option of immunotherapy should be considered.

Keywords: Epileptic seizure, neuroblastoma, autoantibody, steroid, paraneoplastic syndrome

Introduction

Neuroblastoma is a malignant neuroectodermal
tumor and it is the most common extra-cranial solid
tumor seen in childhood. Symptoms and signs are
variable, depending on the localization of the tumor,
metastasis, and paraneoplastic association (1). Seizure
is rare as a first symptom. Paraneoplastic neurological
syndromes in neuroblastoma may be associated with
autoimmune epilepsy (OE) or opsoclonus-myoclonus-
ataxia syndrome (OMAS). OE, in which acquired immunity
plays a role, exists in the etiology of seizures. OMAS is a
clinical syndrome consisting of involuntary chaotic eye
movements, myoclonus of the extremities, and ataxia
(1-3). As information on the role of autoimmunity and
neuroinflammation in epileptogenesis has increased,
immunotherapy options have begun to be offered and
seizure control has begun in some patients (3,4). Although
it has been discussed as to whether it is a paraneoplastic
symptom or not, seizure is rare. We present a 4-month-
old patient with neuroblastoma who did not respond to

anti-epileptics, and whose seizure control was achieved
with immunotherapy.

Case Report

A 4-month-old boy who had no previous history of seizures
was referred to our center from another center with generalized
clonic seizures occurring 3 times within 24 hours. The patient'’s
neurological development and examination were normal.
Among the laboratory results obtained, hemogram, liver and
kidney function tests, glucose, electrolytes, and ammonia
values were normal. No feature was found in cerebrospinal fluid
findings. In EEG, slow waves with a generalized amplitude of
300-350 mV, showing the highest amplitude in the left occipital
region, were observed at frequent intervals. The patient, who
had a history of antenatal hydronephrosis, was followed up
in pediatric oncology after a mass was noticed in the left
surreal lobe in postnatal abdominal ultrasonography (USG).
There was no infection or drug exposure in the antenatal and
postnatal periods. Contrast-enhanced abdominal magnetic
resonance imaging (MRI) revealed a solid mass of 5x5x5 c¢m
in size (Figure 1). In the follow-up, a biopsy was performed
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Figure 1. A homogeneous, space-occupying formation with intense contrast enhancement approximately 5x5x5 in size, in the left adrenal lobe

on the patient as an increase in the size of the mass was
detected on USGC and an increase in the urinary catecholamine
level was observed. The biopsy of the patient’s pathology
resulted in a very low-risk undifferentiated neuroblastoma.
The patient’s age was below 18 months, n-myc amplification
and 11923 loss were negative in molecular examination, the
tumor was non-metastatic and after total resection (when
he was 5 months old) due to the absence of macroscopic and
microscopic residues, the patient was classified as 'Very Low-
Risk Group' and chemotherapy was not given to the patient.

Anti-epileptic treatment of levetiracetam, phenytoin,
and topiramate was administered to the patient.
In the follow-up of the patient, seizures continued
intermittently despite triple anti-epileptic therapy. It
was thought that paraneoplastic syndrome might play
a role in the pathogenesis of the seizures, and steroid
treatment was started (dexamethasone 0.4 mg/kg/
day for 4 weeks). On the 4% day of steroid treatment
(in the fourth month of the patient), seizures stopped
and the anti-epileptic drugs, except for levetiracetam,
were discontinued. Intravenous gammaglobulin was
not given. Pathologies previously detected in control
EEGs disappeared. Brain MRI taken for etiopathogenesis
was normal. Our patient’s antibody prevalence in
epilepsy (APE) score was 4. The studied paraneoplastic
autoantibody panel (Anti-Ri, anti-Yo, anti-Hu, anti-CV2,
anti-Amphiphysin, anti-Ma2/Ta, anti-Recoverin, SOXI
antibody, Zic4, GAD65, Tr/DNER) was negative. Our
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patient’s ‘response to immunotherapy in epilepsy’ (RITE)
score was 5. No pathology was found in the gene panel
for epilepsies of genetic origin, which is common in
the infantile period. In our case with neuroblastoma,
opsoclonus-myoclonus, which is a sign of paraneoplastic
syndrome, was not observed either in the first application
or in the 3-month follow-up. The patient was followed
up by the pediatric neurology and oncology clinics and
was seen to be completely healthy.

Discussion

OE, in which acquired immunity plays a role, exists in the
etiology of seizures. A significant proportion of cryptogenic
epilepsies have been attributed to autoimmunity, or a
possible autoimmune cause (3,5,6). Discussion has started
as to whether the seizures, which are rarely reported in
neuroblastoma cases, are accidental or autoimmune (as a
part of the paraneoplastic syndrome). OE may be isolated or
be a part of the paraneoplastic syndrome (5-7).

A recent, prospective study reported serologic findings
among consecutively evaluated patients presenting
with epilepsy of unknown etiology. The same study also
evaluated a scoring system known as the APE score as
a model to predict the detection of these Abs based on
the patients’ clinical presentation and initial neurologic
evaluation. The score was prospectively assigned to
all enrolled patients before Ab testing. An APE score
of =24 had a sensitivity and specificity of 82.6% and
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82.0%, respectively (7-10). In that study, patients who
received immunotherapy, dysfunction,
faciobrachial dystonic seizures/oral dyskinesia, early
initiation of immunotherapy, or who had the presence
of antibodies targeting plasma membrane proteins (cell-
surface antigens) were associated with favorable seizure
outcomes. The sensitivity and specificity of an RITE score
>7 to predict favorable seizure outcomes were 87.5% and
83.8%, respectively (7-14).

autonomic

In OMAS, which is a paraneoplastic syndrome seen in
neuroblastoma, movement disorders such as opsoclonus-
myoclonus are detected, but seizures are not included in
its definition. Among these, seizures with antibody (anti-
Hu) positive OMAS were reported in only two cases. A
20-month-old infant with Turner syndrome presented
with abdominal neuroblastoma and OMAS developed
progressive hearing loss and seizures despite the complete
removal of the tumor. Due to the disappearance of
opsoclonus-myoclonus and the absence of new neurological
symptoms with intravenous immunoglobulin therapy,
the authors suggested that they provide direct support
for the autoimmune basis of paraneoplastic symptoms
associated with neuroblastoma (1,2,15). Another 11-year-old
patient with anti-Hu (+) neuroblastoma first presented
with epilepsy partialis continua (EPC) and later developed
OMAS (16).

Although anti-Hu (+) encephalomyelitis cases have
mostly been reported in association with small cell lung
cancer in adulthood, pediatric encephalomyelitis cases are
rarely seen (17,18). Anti-Hu (+) encephalomyelitis cases
may progress as resistant epilepsy or ‘Epilepsia partialis
continua’ in the follow-up (19,20). Only two cases of limbic
encephalitis associated with neuroblastoma have been
reported, and neither of these had prior OMAS (21,22). In
both cases, limbic encephalitis preceded the diagnosis of
the tumor and was associated with anti-Hu antibodies.
Neurologic symptoms can precede the diagnosis of the
neoplasm.

There are also case reports of neuroblastoma presenting
with seizures without OMAS. White et al. (23) reported
seizure and developmental delay in two cases without
OMAS. The first case presented with infantile spasm
and was diagnosed with neuroblastoma at the age of 5.
In the second case, neuroblastoma was detected when
the female patient was 4 weeks old, she had presented
with neonatal seizure when she was 1-day old. In both
cases, epilepsy resistance to antiepileptic treatments and
significant growth retardation developed. The authors

suggested that in these cases, epilepsy resistance to
antiepileptic treatments and growth retardation may be
coincidental or immune mechanisms may play a role in
their pathogenesis (23).

Our case presented with seizures which did not
respond to antiepileptic therapy. It was reported that
he was followed up for a mass compatible with adrenal
neuroblastoma in the postnatal abdominal USG. For this
reason, IV dexamethasone was initiated, considering that
it might be a symptom of paraneoplastic syndrome, while
further investigations for seizures were performed. All
seizures disappeared 4 days after steroid treatment was
initiated and antiepileptic drugs were discontinued.

Paraneoplastic syndrome in neuroblastoma is most
common in the age range of 18-24 months and is not
expected for less than 6 months due to immune system
development (24). As in our case, a case with pelvic
neuroblastoma who presented with their first seizure
complaint has been reported in the literature (24,25). The
authors suggested that the seizure may be part of the non-
classical paraneoplastic syndrome. Neuroinflammation
both in the innate and acquired immune system, which
plays a role in pathogenesis and epileptogenesis, is subtle
and immunotherapy should be discussed (3). In our
case, seizure control, improvement in EEG, and normal
neurological development after steroid treatment
suggest autoimmune and/or neurotransmitter-mediated
paraneoplastic syndrome. Although it is thought that
autoimmunity plays a lesser role when the age of the
patient was taken into consideration, the disappearance
of all symptoms with steroids cannot rule out the role
of autoimmunity in neuroblastoma. In addition, the
release of neurotransmitters, which are secreted from
the tumoral tissue and play a role in epileptogenesis,
may additionally contribute to the occurrence of seizures
(20,26).

We present a rare case of refractory seizures and
neuroblastoma with good outcomes after treatment.
It would be useful to consider this relationship when
evaluating seizures of unknown origin in the first years of
life. Thus, in similar cases, immune-modulatory therapy
may be considered primarily due to possible autoimmune
etiopathogenesis.
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