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Abstract  Case Report 
 

Childhood presentations of ataxia, an impairment of balance and coordination caused by damage to or dysfunction of 

the cerebellum, can often be challenging to diagnose. Ataxia alone is rare as a paraneoplastic sign, especially if it is 

due to neuroblastoma (abdominal or chest). Although the pathogenesis is not known, the association of these entities 

shows similarity to the adult association of cerebellar ataxia with occult neoplasms. Chest and abdominal imaging may 

aid in diagnosing otherwise silent and occult neuroblastoma and is recommended when cerebellar ataxia is present. We 

report an abdominal neuroblastoma in a one and half year-old boy presenting with only acute ataxia, behavioral 

disturbances and abnormal neuroimaging. Brain MRI showed abnormal signal finding in the occipital subcortical 

white matter and the periventricular space. In the abdominal CT, a mass was detected in the left adrenal gland. We 

suggest in children with acute ataxia, with or without opsoclonus-myoclonus, neuroblastoma should be considered. 
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INTRODUCTION 
Neuroblastoma is a common childhood tumor 

that arises from sympathetic nerve cells; 2% to 3% of 

children with neuroblastoma have development of 

opsoclonus-myoclonus-ataxia (OMA) syndrome, an 

acute neurologic disorder characterized by involuntary, 

chaotic eye movements, myoclonic limb jerking, and 

ataxia [1, 2]. It is important to exclude OMS, even 

when neither opsoclonus nor myoclonus is present; 

consequently, acute ataxia, as the only sign should be 

considered [3]. OMS particularly originates from the 

middle part of the cerebellum and single photon 

emission computed tomography (SPECT) is the best 

way to detect functional deterioration in these patients 

[3]. The exact mechanism of neurologic damage in 

OMA remains undetermined. A proposed autoimmune 

cause is supported by detection of antineuronal 

immunoactivity in sera of affected patients, as well as 

response of OMA symptoms to immunosuppressive 

therapies [4-7]. In OMS patients, immunologic 

abnormalities including T-cell abnormalities, decrease 

of CD4+, T-cell subset and the CD4/CD8 ratio have 

been detected [8]. Initially, the syndrome was attributed 

either to the presence of occult neuroblastoma or to an 

unknown cause. With improved imaging techniques, 

approximately all cases appear to be related to 

neuroblastoma [9]. 

CASE PRESENTATION 
A One and half-year-old boy was refered to 

our radiology department with acute ataxia and 

behavioral disturbances for brain MRI, he had this 

complaint from 2 weeks ago, and there was no history 

of previous infections, drug ingestion, trauma, seizure, 

vomiting or positive family history of ataxia. 

Neurodevelopmental milestones were adequate. 

Physical examination of the chest, abdomen and 

musculoskeletal system were normal. Neurological 

examination revealed intact cranial nerves, truncal and 

limb ataxia and dysarthria. Nystagmus, opsoclonus and 

myoclonus were negative and the mental status was 

normal. Routine laboratory tests were normal. Brain 

MRI showed several hyperintensities T2 in the in the 

occipital subcortical white matter and the 

periventricular space (Fig-1). Based on the above 

mentioned findings, at first our impression was ADEM 

(Acute Disseminated Encephalo Myelitis), but to rule 

out other possibilities, abdominal and chest CT were 

performed. Chest CT was normal but in the abdominal 

CT, there was a mass in the left adrenal gland crossing 

the midline (Fig-2). Neuroblastoma was the first 

diagnosis, which wasconfirmed by histopathological 

examination, We suggest in children with acute ataxia, 

with or without opsoclonus-myoclonus, neuroblastoma 

should be considered. 
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Fig-1: A and B, A One and half -year-old girl with abdominal neuroblastoma. Two sections of axial T2- FAIR Weighted 

images showing hyper intensity in the bilateral occipital subcortical white matter and the periventricular space 

 

 
Fig-2: Axial (A) and coronal (B) abdominal CT scan with contrast revealing soft tissue mass over the left kidney in the region 

of the left adrenal gland corresponding to a neuroblastoma 

 

DISCUSSION 
Acute ataxia has many etiologies. ADEM and 

Kinsbourne syndrome are two rare causes of acute 

ataxia. Abnormal neuroimaging is usual in ADEM, but 

rare in Kinsbourne syndrome [10]. Although an 

occasional case of neuroblastoma in association with 

acute cer ebellar ataxia had been rep orted in the 

literature, Solomon and Chutorian [11] were the first to 

emphasize this interesting coincidence in 1968. Because 

of the rep orted association, an intravenous urogram 

was obt ained in the patient de scribed above. The 

examination led to the diagnosis and treatment of an 

otherwise occult and silent neuroblastoma. The acute 

cer ebellar syndrome, as seen in our patient, has been 

referred to as op soclonus, ataxic conjugate movements 

of the eyes, acute cerebellar ataxia, and mild clonic 

encephalopathy of infants [12]. In addition to ataxic 

movemen t of the trunk , head , and extre mities, a 

peuliar rapid flutter ing movement of the eyes was 

present in most of the patients and has been called 

opsoclonus. The syndrome was also frequently 

associated with some degre e of mental retardati on or 

dementia. Some studies reported an association between 

OMS (without neuroblastoma) and focal lesions in the 

brain stem (especially pontine lesions) in MRI. In the 

review of literature, two patients with OMS whose 

MRIs showed brain stem lesions and developed OMS 

after an upper respiratory tract illness were reported. In 

one case, the lesion was in the pons at the junction of 

basis and tegmentum and in another case, a focal lesion 

was located in the upper pontine tegmentum[13]. The 

neurologic disease was relatively self-limite d, and most 

of the patients improved slowly but defini tely in the 

months after di agnosis and treatment [12]. A complete 

return to normal was noted in some. The exact 

pathologic lesion has not been identified, but a similar 

association of cerebeIlar ataxia with occult neoplasms 

in adults h as been accompanied with diffuse loss of 

Purkinj e's cells and minimal abnormalities of the 

dentate nucleus, without any metastatic' lesion in the 

central nervous system [14]. The prognosis of 

neuroblastoma is moderately favorable when the tumor 

is treated intensively at an early age [15]. This favorable 

outlook may r elate to the relatively high rate of 

spontaneous re gression of the tumor [16]. Since the 
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progno is is better in childr en under two years of age, 

diagnosis in the "silent" stage would appear to be a 

desirable goal. Of importance in our case was the 

radiologic diagnosis of an asymptomatic nonpalpable 

neu roblastoma. The interrelationship between 

neuroblastoma and acute cerebellar ataxia is obscure 

but Bray et al., [12] postulate that: (a) an undefined 

agent may induce both carcinogenes is and 

encephalopathy; (b) an occult neuroblas toma may 

cause an antigen-antibody reaction within the 

cerebellum; or (c) toxic cerebellar damage may be 

produced by the neu roblastoma. In our case, the 

pontine tegmentum was intact and absence of 

opsoclonus-myoclonus was described with the location 

of the lesion. Therefore, our patient is the first case of 

neuroblastoma and its paraneoplastic syndrome, 

manifesting only with acute ataxia and abnormal 

neuroimaging finding in the occipital subcortical white 

matter and the periventricular space. Despite the lack of 

pathogenetic understanding the radiologist should be 

familiar with this newly recognized association and 

should recommend a chest and abdominal imaging in 

any child with acute cerebellar ataxia. 
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