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MULTIPLE SEQUENTIAL ANTIBODY-
ASSOCIATED SYNDROMES WITH A RECURRENT
MUTATED NEUROBLASTOMA

A 5-year-old girl was diagnosed with opsoclonus-
myoclonus syndrome (OMS) and a para-aortic neuro-
blastoma (NB) (figure 1A). Urinary catecholamines were
elevated; NB biopsy confirmed no MYCN gene ampli-
fication. Serum showed Hu antibodies without hippo-
campal neuron surface antibodies (NSAbs) (figure 1B)
and, of note, serum inhibited proliferation of cultured
NB cells (figure 1C). After partial resection and chemo-
therapy, she progressed well in mainstream education.

A decade later, she developed weight loss and abdom-
inal pain followed by sudden right-sided sensorineural
hearing loss with a gradually progressive syndrome of
ataxia and opsoclonus, which responded transiently to
corticosteroids. Subsequently, a generalized seizure,
ataxia, multidirectional diplopia, and left arm sensorimo-
tor disturbance prompted evaluation. This revealed bilat-
eral medial temporal and mild right precentral gyrus
high signal on MRI (figure 1D), moderately diffuse
slowing on EEG, and serumHu antibodies. Serum anti-
bodies to GAD, Yo, or Ri, the VGKC complex, the
NMDA, GABAA, GABAB, glycine a1, and AMPA re-
ceptors, tumor markers, and urinary catecholamines
were not detected. Abdominal magnetic resonance and
metaiodobenzylguanidine scintigraphy suggested NB
recurrence. On this occasion, biopsy showed MYCN
gene amplification and chromosome 1p deletion.

IV methylprednisolone (IVMP) plus NB debulk-
ing and radiotherapy allowed her to return to college
feeling the best she had in 3 years, with resolution of
signs and with normal neuroimaging.

One year later (figure 1A), she developed vomit-
ing, dysphagia, and abdominal bloating. Serial imag-
ing confirmed esophageal, colonic, and small bowel
dilation (figure 1E) with stable residual tumor appear-
ances (figure 1F). This paraneoplastic chronic intes-
tinal pseudo-obstruction (CIPO) remained refractory
to medical therapies. Hu antibodies were found in
serum and CSF and were the only reactivity observed
on myenteric plexus staining. Alpha-3 acetylcholine
ganglionic receptor antibodies were absent.

At age 22, worsening panintestinal dysmotility, cog-
nition, and recurrent opsoclonus culminated in another

seizure. Investigations showed new frontotemporal slow-
wave activity, restricted CSF oligoclonal bands, and now,
serum hippocampal NSAbs (figure 1B). IV methylpred-
nisolone reduced frontotemporal activity and CSF Hu
antibody titers, with transient symptom amelioration.
Plasmapheresis achieved more sustained gastrointestinal
and neurologic remission, permitting university studies
continuation.

Discussion. This case raises several important clini-
cal and molecular observations with intriguing impli-
cations for mechanisms of autoantibody generation.

First, there is the striking co-occurrence of 4 autoim-
mune syndromes associated with Hu antibodies and
NB. These are likely to be autoantibody-mediated and
3 are often paraneoplastic. Adult paraneoplastic OMS
and limbic encephalitis (LE) with Hu antibodies are
associated with breast cancer and small cell lung cancer.
Usually, they show limited responses to immunother-
apy.1,2 By contrast, pediatric OMS typically associates
with an NB of favorable prognosis and cytogenetics
(absence of MYCN amplification) but rarely the Hu
antibodies detected in our patient.3,4 Pediatric Hu anti-
body–associated LE is usually nonparaneoplastic,4

whereas paraneoplastic Hu antibody–associated CIPO
is usually reported with small cell lung cancer, with only
rare reports in childhood NB. Paraneoplastic CIPO is
important to differentiate from oncologic iatrogenic
complications given its potential response to immuno-
therapy.5 Abrupt-onset sensorineural hearing loss is usu-
ally an autoimmune steroid-responsive disorder, and has
also been associated with Hu antibodies.6 OMS itself
has only rarely been associated with NSAbs.7

Second, cytogenetic and biochemical characteristics
of our patient’s NB altered on recurrence. An alteration
in the tumor biology, such as the de novo observed
MYCN amplification and 1p deletion, may have broken
immunologic tolerance and generated antibodies against
NB-expressed antigens, also expressed in the hippocampi
(causing LE) and the myenteric plexus (producing
CIPO). This alteration may also be linked to the cessa-
tion of catecholamine secretion. Furthermore, a chromo-
some 1p deletion in childhood NB would usually
signify poor prognosis, but since its partial resection,
our patient has already survived 7 years and completed
higher education. Indeed, our patient’s serum inhibited
proliferation of NB cells in culture. Collectively, these
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Figure Clinical, serologic, and radiologic correlations in relapsing opsoclonus-myoclonus

(A) Chronology of symptoms, diagnoses, investigation results, and treatment including clinical response. (B) Immunolabeling ofMAP2-
positive hippocampal neurons in culture with our patient’s plasma. IgG antibodies (green) from her sera aged 22 years (top panels)
produced widespread labeling of the surface of hippocampal neurons and dendrites (identified byMAP2 staining, red), not identified
in her plasma from 5 years of age (bottom panels). (C) Cultured NB cell proliferation is relatively inhibited by our patient serum. (D)
Coronal view fluid-attenuation inversion recovery brain MRI with bilateral medial temporal lobe and mild right precentral gyrus high
signal. (E) Coronal CT sections show chronic constipation and pseudo-obstruction from intestinal dysmotility. (F) Coronal CT dem-
onstrating residual aortocavalmass (arrow)with calcification typical of anNB.GI5 gastrointestinal; GTCS5 generalized tonic-clonic
seizure; Hu-Ab 5 Hu antibody; IgG 5 immunoglobin G; MAP2 5 microtubule-associated protein 2; NB 5 neuroblastoma; NEG 5

negative; OMAS 5 opsoclonus-myoclonus ataxia syndrome; POS 5 positive; SNHL 5 sensorineural hearing loss.
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findings strengthen the established concept that an auto-
immune response against the tumor may suppress its
growth, as hypothesized in Lambert-Eaton myasthenic
syndrome and classic anti-Hu antibody syndromes.2

Also, maybe this ongoing antitumor response can expose
neoantigens and lead to epitope spread. Ideally, this
should be examined longitudinally using several serum
and CSF samples but, unfortunately, these were not
available from our patient.

Third, to our knowledge, this is the longest lag to the
second presentation of NB with OMS and urges ongo-
ing tumor vigilance during patient follow-up. Delayed
recurrence of OMS after 9 years, and Hu antibody–
associated LE 6 years after pediatric NB with OMS have
been reported, with incomplete cytogenetic data.3

Our case should prompt research correlating tumor
cytogenetics and clinical progression in recurrent or
spontaneously remitting tumors as a method to eluci-
date mechanisms linking antitumor and nervous tissue
autoimmunity, tolerance mechanisms, and in ultimately
identifying predictive signatures to guide therapy.
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SPONTANEOUS LIMB WITHDRAWAL HERALDING
HYPERACUTE STROKE OR STROKE WORSENING

Abnormal movements are infrequent presentations
in acute stroke.1 However, 3 main presentations
have been described as being specific to an acute
stroke: limb-shaking, hemichorea-hemiballism,
and unilateral asterixis.1 We report an abnormal
movement that reminds us of a spontaneous limb
withdrawal in 3 patients with hyperacute stroke and
stroke worsening.

Case reports. Patient 1. A 47-year-old man without
any cerebrovascular risk factors was admitted due to
left hypoesthesia. The patient had previously been
diagnosed with Behçet disease. Neurologic status in
the emergency department (ED) showed a depressed
patient with a fluctuating left hemiparesis (4/5) and

hypoesthesia. A psychogenic disorder was suspected.
At this time, the patient presented slow sustained
contraction of the left leg with a knee flexion and
plantar extension. The muscular contraction was
more prominent in the gastrocnemius muscle. This
was described by the patient as painful cramps. The
episodes were short-lasting and were separated by
a few seconds. After 2 hours, clinical stabilization
was reached, and the abnormal movements disap-
peared. A slight left hemiparesia and hypoesthesia
persisted. Urgent brain CT, CT angiography, and
perfusion CT were all normal. Control cranial
MRI showed a right internal capsular nucleus stroke
(figure, A).

Patient 2. A 63-year-old man with high blood
pressure and atrial fibrillation was admitted due to
a left hemiparesis (52/5). Urgent brain CT and
carotid duplex were normal. At 24 hours, he had
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