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Unusual neurological presentation of
neuroblastoma
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Acute cerebellar ataxia and opsomyoclonus are presenting signs of
occult neuroblastoma for a substantial proportion of paediatric patients.
Cerebellar ataxia may be due to antibodies against the neuroblastoma crossreacting with cerebellar tissue. This report is of a 26-month-old boy who
presented with encephalitis-like features of ataxia, seizures, decreased
consciousness, and involuntary movements. Magnetic resonance imaging of
the brain and spine were normal 2 weeks after presentation. The child did
not have the classical signs of opsoclonus or myoclonus at any stage of the
disease but was found to have occult neuroblastoma. The late demyelinating
changes seen on magnetic resonance imaging of the brain support an
immunological basis for the paraneoplastic manifestations of occult
neuroblastoma in this child. Occult neuroblastoma should be considered as
one of the differential diagnoses for children presenting with persisting
encephalitis-like features in the presence of normal neuroimaging findings.
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Introduction
Acute cerebellar ataxia and opsomyoclonus, first reported as signs of occult
neuroblastoma by Solomon and Chutorian,1 are presenting features of neuroblastoma for a substantial proportion of paediatric patients.2,3 This report is
of a 26-month-old boy with occult neuroblastoma who presented with the
encephalitis-like features of ataxia, seizures, decreased consciousness, and
involuntary movements.
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A previously healthy, 26-month-old boy presented to another hospital with a 2day history of low-grade fever, followed by lower limb weakness, writhing hand
movements, and irritability within 24 hours. On the morning prior to admission
to hospital, his gait had become ataxic. Shortly after admission, the child had a
generalised tonic-clonic seizure lasting for 5 minutes. The seizure was controlled by phenobarbitone and paraldehyde injection. Examination showed increased
tone in both lower limbs with a power grade of 2/5. Knee and ankle reflexes
were brisk and the plantar reflex was abnormal bilaterally. Blood electrolytes,
glucose, haemoglobin, and cultures were normal; the white cell count (WCC)
was 17.7 x109/L (reference range, 4.5-11.0 x109/L) with 53% neutrophils and
the erythrocyte sedimentation rate was 25 mm/h (reference range, 0-20 mm/h).
Cerebrospinal fluid (CSF) examination showed a WCC of 160 x 106/L (reference
level, <5 x106/L), of which 84% were lymphocytes and 16% were neutrophils.
The red blood cell (RBC) count in the CSF was 20 x 106/L (reference level,
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<2 x 106/L), protein level was 0.78 g/L (reference range, 0.20.4 g/L), and glucose level was 3.5 mmol/ L (blood glucose
level, 5.1 mmol/L) [reference range in CSF, 2.8-4.4 mmol/L;
reference range in blood, 3.9-6.1 mmol/L]. Electroencephalography (EEG) and magnetic resonance imaging (MRI)
studies of the brain were normal. Treatment at admission
included ampicillin and ceftazidime for suspected bacterial
meningitis. On day 2, the boy had repeated seizures and
choreo-athetoid movements of all four limbs. A repeat EEG
on day 3 showed diffuse slowing of brain waves. A repeat
lumbar puncture on day 5 showed that the CSF WCC was
still elevated at 110 x 106/L, with 97% lymphocytes and
3% neutrophils. The CSF protein level was 0.59 g/L
and glucose level was 3.7 mmol/L (blood glucose level,
5.5 mmol/L). At this stage, acyclovir 500 mg/m2 was given
intravenously every 8 hours and continued for 21 days. A
computed tomography (CT) brain scan on day 7 was normal.
On day 10 of the illness, the child was transferred to the
Prince of Wales Hospital. At admission, he was comatose with
no spontaneous eye movement. The doll’s eye reflex was
present and the corneal and gag reflexes were absent. There
was hypotonia with brisk deep tendon reflexes, and downgoing plantar reflexes. There was no response to painful stimuli
but occasional movement of all four limbs was noted. A repeat CT scan of the brain was again normal, and a further
lumbar puncture showed that the CSF WCC had returned
to normal (6 x106/L). The CSF RBC was 1345 x 106/L.
Electroencephalography showed diffuse polymorphi
slow delta waves with no epileptiform discharges, and the
choreo-athetoid movements were not associated with any

EEG changes. On day 13, abdominal palpation revealed
some possible faecal masses and an ultrasound examination
was performed. This revealed a left retroperitoneal mass
measuring 5 x 4 x 4 cm. A needle biopsy of the mass suggested a diagnosis of neuroblastoma, which was confirmed
after laparoscopic excision of the mass. During the operation,
the tumour was found to be a well-encapsulated mass that
could be completely mobilised and excised laparoscopically.
Histology showed the tumour to be a differentiating subtype.
Bone marrow examination showed no malignant infiltration and MRI scans of the brain (Fig 1) and spine were
normal. Cerebrospinal fluid obtained for polymerase
chain reaction detection of herpes simplex type 1 and 2 and
enterovirus were negative. Viral titres for Japanese B,
adenovirus, enterovirus, herpes simplex, influenza A and
B, measles, mumps, mycoplasma, varicella zoster, rubella,
and Epstein-Barr virus were not raised. Alpha-fetoprotein
and lactate levels, thyroid function tests, anti-nuclear
antibody, and anti-DNA immunofluorescent tests were all
normal. Immunoglobulin (Ig) levels, including IgG, IgM,
and IgA were normal but IgE was raised to 0.845 mg/L
(reference range, 0.02-0.15 mg/L) [352 kIU/L; reference
range, 8-64 kIU/L). Prior to surgery, the urine vanillylmandelic acid to creatinine ratio was 10 µmol/mmol
(reference level, <9 µmol/mmol) but the dopamine to creatinine ratio was raised to 1394 nmol/mmol (reference level,
<650 nmol/mmol). After surgery, the repeat dopamine to
creatinine ratio had decreased to 947 nmol/mmol.
After excision of the tumour, the child had spontaneous
eye opening for periods of 30 minutes to several hours. The
corneal, gag, and cough reflexes remained absent and there
was no reduction in the choreo-athetoid movements. A
course of oral steroids 2 mg/kg/day for 1 week and intravenous Ig 1g/kg/day for 2 days were given but no improvements in involuntary movements were noted. No opsoclonus
or myoclonus was noted at any stage during the illness. A
follow-up CT scan of the abdomen was completed 1 month
after surgery and showed recurrence of the tumour in the
left adrenal bed. Open surgery proceeded but extensive tumour growth, with multiple tumour nodules, was found, and
only tumour biopsy could be completed. Chemotherapy with
carboplatin and etoposide was given for the residual intraabdominal disease. A repeat MRI brain scan 2 months after
diagnosis showed symmetrical, periventricular demyelination (Fig 2). The choreo-athetoid movements persisted
until the child’s death from septic shock, the consequence of
a perforated duodenal ulcer that occurred while receiving
chemotherapy 3 months after presentation. The family
declined permission for postmortem examination.

Discussion

Fig 1. Magnetic resonance imaging performed 2 weeks after
initial presentation
Post-gadolinium T1-weighted axial image. No abnormal enhancement indicating a focal mass lesion was demonstrated

Solomon and Chutorian1 first described acute cerebellar
ataxia and opsomyoclonus as signs of occult neuroblastoma
in 1968. More than 50% of infants and children with opsoclonus ataxia have an underlying neuroblastoma.2,3 Most
patients present with signs of neurological irritability, ataxia,
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This patient presented with encephalitis-like clinical
features, with ataxia, seizures, decreased consciousness, and
involuntary movements. Although the subsequent diagnosis was a paraneoplastic syndrome of occult neuroblastoma,
the typical features of opsoclonus-myoclonus were absent.
Seizures and involuntary movements, in the presence of CSF
pleocytosis (WCC >100 x 106/L) might suggest a diagnosis
of encephalitis or meningitis. However, the absence of any
visible lesion on neuroimaging should suggest the possibility of metabolic encephalopathy, including that resulting
from neuroblastoma.
The presentation of this case, rapidly progressing from
muscular weakness to profound coma, has not been previously reported, and this contributed to the delayed diagnosis of neuroblastoma. In contrast to previously reported
cases, the presence of seizures, involuntary movements, and
significant cerebrospinal pleocytosis was unusual for this
condition. The classically described signs of opsomyoclonus
were not detected.
Fig 2. Magnetic resonance imaging performed 2 months after
initial presentation
Fluid attenuated inversion recovery coronal image shows prominent bilateral, symmetrical, confluent, periventricular white matter
lesions, with sparing of the subcortical regions

myoclonus, and opsoclonus at a mean age of 2 years.4 Cerebrospinal fluid pleocytosis may be noted but it is rare for
the WCC to be above 100 x106/L.5 Computed tomography
and MRI scans of the brain are typically normal. Urine for
catecholamine metabolites can be raised or normal, and the
neuroblastoma is usually identified by CT or MRI examination of the thorax or abdomen. Some patients may need a
metaiodobenzylguanidine scan or Indium-111-pentetreotide
scan to diagnose occult neuroblastoma.6 Neurological abnormalities rarely improve with tumour resection, but symptoms are commonly alleviated after treatment with steroids
or adrenocorticotropic hormone.7 Relapse of symptoms has
been reported when steroid treatment is tapered off or during a minor febrile illness.
One report of neurological improvement for a patient
given intravenous Ig 1 g/kg for 2 days every 4 to 6 weeks
has been published.8 The prognosis for cure of neuroblastoma in patients presenting with opsoclonus-ataxia is
excellent, with a 2-year survival rate of more than 90%.4,9
After resection, the tumour recurrence rate is low. The
reason for this very good prognosis is not clear but may
relate to the unusual clinical findings prompting early
diagnosis, or to underlying immunological effects. It is postulated that the cerebellar ataxia in neuroblastoma is due to
antibodies against the neuroblastoma cross-reacting with
cerebellar and possibly other CNS tissue.4 Patients with
neuroblastoma and paraneoplastic opsoclonus-myoclonus
are more likely to have antineuronal antibodies.10 The
demyelinating changes seen on the repeat MRI brain scan 3
months after presentation in this patient (Fig 2) suggest nonspecific, immune-mediated damage of the white matter.
144
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Conclusion
Although this is a single case report, it nevertheless suggests that occult neuroblastoma be considered in children
presenting with persisting encephalitis-like features, in
the presence of normal neuroimaging findings. The later
demyelinating changes seen in the MRI brain scan of this
patient have not been previously reported in patients with
neuroblastoma who have paraneoplastic syndrome. This
finding supports an immunological basis for the paraneoplastic manifestations.
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