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jected to PMF that uses matrix-assisted laser desorption ionization/
time-of-flight mass spectrometry system (Voyager-Elite Biospec-
trometry Workstation, Applied Biosystems) combined with sequence
database searches (MS-fit) (fig. 2C) and partial amino acid sequenc-
ing with automatic peptide sequencer (Model 492HT, Applied Bio-
systems) after digesting the proteins on 2-DE gels with endoprotease
Lys-C [5]. Protein identification by PMF showed that the 49-kDa
protein was ·-enolase (fig. 2C). Meanwhile, the partial amino acid
sequencing retrieved the sequences PDDPS and YON, correspond-
ing to codons 264–268 and 407–409 of ·-enolase, respectively
(fig. 2D).

Discussion
The patient reported here presented progressive sensorimotor

neuropathy and encephalopathy with changes in personality, dis-
turbed consciousness and cognitive decline associated with occult
gastric adenocarcinoma. His sera contained antineuronal autoanti-
body that labeled the patient’s carcinoma tissue and specifically
reacted with a 49-kDa protein in the mouse brain. We biochemically
identified this 49-kDa protein as ·-enolase. Although it has still not
been proven that the anti-·-enolase antibodies in the patient’s serum
have anything to do with his sensorimotor neuropathy and encepha-
lopathy, we consider that the anti-·-enolase antibodies are likely to
contribute to his multifaceted neurological disturbances for the fol-
lowing reasons: his neurological symptoms temporarily went into
remission with IVIg therapy that may have blocked the harmful
action of autoantibodies and, furthermore, his symptoms improved
dramatically and were not exacerbated again after removal of his gas-
tric adenocarcinoma which cells intensely expressed ·-enolase in
their cell bodies, which were immunoreacted with the patient’s
serum.

·-Enolase is one of the subunits of mammalian enolase, a glyco-
lytic enzyme, and expressed ubiquitously [6]. Some may argue
against our interpretation that anti-·-enolase antibody emerging in
association with gastric cancer specifically caused disturbances con-
fined to the nervous system, because ·-enolase is a ubiquitously
expressed enzyme. Usually organ-specific autoimmune diseases have
tissue-specific enzymes as target autoantigens [7]. However, like eno-
lase, other ubiquitously expressed enzymes have been associated
with organ-specific autoimmunity, for example, dihydrolipoamide
acetyltransferase is an autoantigen in primary biliary cirrhosis [8].
Furthermore, there have been a few reports that ·-enolase was the
target antigen that reacted with autoantibodies detected in cancer-
associated retinopathy [9] and Hashimoto’s encephalopathy [10].

The patient presented here had occult gastric adenocarcinoma
that is uncommon in paraneoplastic neurological syndromes, but it
has been reported that gastric adenocarcinoma may be associated
with paraneoplastic encephalopathy that usually precedes the diag-
nosis of cancer [11]. Furthermore, insofar as we are aware, this is the
first report that shows ·-enolase may be associated with paraneoplas-
tic encephalomyelitis in the setting of gastric cancer. We would also
like to emphasize that PMF combined with 2-D PAGE is an easy and
useful technique in identifying autoantigens in paraneoplastic syn-
dromes.
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Introduction
Infarcts in the territory of the anterior inferior cerebellar artery

(AICA) are rare [1–3]. The clinical signs first described by Adams [4]
in 1943 in a patient who experienced rotational vertigo, vomiting,
tinnitus and dysarthria are dominated by brain stem signs. This is
due to the fact that the AICA supplies the middle and lower third of
the lateral pontine region and the anterolateral parts of the cerebel-
lum with the middle cerebellar peduncle, the flocculus and the anteri-
or part of the cerebellar lobules [2]. We present the case of a 51-year-
old man with a symmetrical infarct in the bilateral middle cerebellar
peduncles and the left flocculus. The occlusion of both vertebral
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Fig. 1. A, B Cranial magnetic resonance imaging revealed bilateral middle cerebellar peduncular infarctions
(A, arrows, diffusion-weighted MRI, b = 1,000; B, arrows, T2 MRI) and an infarction in the flocculus on the left side.
All infarcts were confined to the territory of the anterior inferior cerebellar arteries. C–E Vertebral angiography
showed occlusion of the right and left vertebral arteries (C, arrowheads) and collateralization of both vertebral arter-
ies (D, E, arrows).
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arteries suggested a hemodynamic mechanism involving hypoperfu-
sion and subsequent infarction in the middle cerebellar peduncles.

Case Report
The patient was admitted to our hospital after 3 days of progres-

sive gait and postural imbalance, dizziness, numbness of the left side
of the face and dysarthria. Three months before admission, he had
had recurrent episodes of rotatory vertigo and visual disturbances
lasting several seconds. He also had vascular risk factors, hyperten-
sion, peripheral arteriosclerosis and had smoked for 20 years. The
patient history documented an infarct of the right middle cerebral
artery territory 7 years before which caused no neurological deficits.
The MRI revealed microangiopathy, but no territorial infarct. Neu-
rological examination at admission showed a conscious and oriented
patient with bilateral horizontal gaze nystagmus, ocular tilt reaction
to the left, numbness of the left side of the face, slight right-sided
facial weakness, dysarthria, ataxia in all four limbs and axial latero-
pulsion to both sides, which made it impossible for him to stand.
Muscle strength, deep tendon reflexes and sensations were all nor-
mal. Babinski’s sign was not present. An electrocardiogram was nor-
mal, and a transthoracic and transesophageal echocardiogram re-
vealed a moderately dilated left atrium without thrombi. The MRI
with fast echoplanar diffusion-weighted images (1.5 T, Siemens,
Vision) showed marked hyperintensity signals (fig. 1A, arrows) bilat-
erally in the middle cerebellar peduncles on the left more than on the
right side and in the left flocculus as a cause of the symptoms. Other
areas in the brain stem or cerebellum were not involved. Blood chem-
istry including homocysteine and screening for thrombophilic risk
factors was normal. The Doppler sonography and transcranial
Doppler sonography revealed a 50% stenosis of the arteria carotis
interna and bilateral low flow in the vertebral arteries. Digital sub-
traction arteriography via a transfemoral approach disclosed extra-
cranial occlusion of the left vertebral artery at the level of C1 (fig. 1C,
arrowheads) and a 50–60% stenosis at the origin of the vertebral
artery. The intradural segment of the left vertebral artery was collat-
eralized by the arteria spinalis anterior (fig. 1D, arrowhead). The
right vertebral artery was occluded at the exit from the subclavian
artery (fig. 1C) and had a collateralization through muscle branches
at the level of C2 (fig. 1E). The top of the basilar artery up to the issue
of the superior cerebellar artery was supplied by the right internal
carotid artery via the posterior communicating artery on the same
side. The left posterior cerebral artery was filled by a leptomeningeal
anastomosis, and the left carotid artery showed an arteriosclerotic
narrowing in the pars petrosa. The AICAs and superior cerebellar
arteries could be clearly visualized. Under the misconception that the
occlusion of the left vertebral artery was relatively fresh, we treated
the patient with 24-hour infusion therapy with Aggrastat, which
might have led to a recanalization of the left vertebral artery. How-
ever, the unchanged findings on angiographic reexamination the next
day prompted us to administer heparin intravenously. The patient
improved under stroke unit treatment over the next days. He became
able to sit independently, the limb ataxia lessened and there were no
more attacks of vertigo during mobilization. However, the pro-
nounced dysarthria remained. Long-term secondary stroke pre-
vention was achieved by oral anticoagulation.

Discussion
Cranial MRI demonstrated bilateral cerebellar infarction of the

middle cerebellar peduncles in our patient. The middle cerebellar
peduncle, the flocculus and the anterior part of the cerebellar lobules

[2] are mainly supplied by the AICA. Acute infarcts in the territory of
the AICA are rare, having a frequency of 0.5% of all acute strokes.
They account for 5.2% of infarcts affecting the vertebrobasilar terri-
tory [5].

The complete AICA syndrome first described by Adams [4] in a
single patient with vertigo, vomiting, trigeminal sensory loss, Hor-
ner’s syndrome, peripheral facial palsy, ipsilateral hearing loss with
tinnitus, dysmetria of the limbs, dysarthria and contralateral temper-
ature and sensory loss sparing the face is rare [2]. The usual clinical
manifestation is a crossed brain stem syndrome. Only three cases of
infarcts in the territory of the AICAs and restricted to the bilateral
territory of the middle cerebellar peduncles have been reported [1, 6,
7]. In our case, the vertebral angiography revealed extracranial occlu-
sion of the left vertebral artery at the level of C1 and occlusion of the
right vertebral artery at its exit from the subclavian artery; however,
the AICAs were clearly visualized. This suggests that a hemodynamic
mechanism with bilateral, focally lowered blood flow in the areas
mainly supplied by the AICA subsequently led to an infarction in the
middle cerebellar peduncles. These areas might be the most vulnera-
ble parts of the territory affected by ischemia of the AICA [2], and
thus other areas supplied by the AICA were not involved. The verte-
brobasilar occlusion in our patient might have been caused by an
atherothrombotic mechanism at the site of an underlying stenosis in
these vessels. An atherosclerotic etiology is considered the most fre-
quent cause of AICA infarcts. [3, 5]
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