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nied with no pupillary change, it was most
probably realised through the activity of the
oculomotor nerve although we did not per-
form EMG recording of the muscles.
The afferent limb of this reflex is probably

attributable to proprioceptive impulses rising
in the deep tissues of the arm such as mus-
cles, ligaments, tendons, and joints partic-
ipating in flexion of the arm. It is unlikely
that pain receptors played a part, because
the patients did not open their eyes to
painful stimuli.
The "arm EOR" was accompanied by

extension of the head and contralateral
limbs suggesting a decerebrate response.
Decerebrate response usually occurs in
brainstem lesions with at least partial and
bilateral midbrain pontine lesions, but
occasionally in severe diffuse bilateral
hemispheric damage due to posthypoxic
encephalopathy.4 This response is inter-
preted as a release phenomenon of the
brainstem activity from higher extrapyrami-
dal control. It includes not only extension of
the limbs and body, but also some patholog-
ical reflexes of the head such as clenching of
the jaw ("a bulldog" reflex), which was seen
in our patient 1, or, on the other hand, jaw
opening.56 These reflexes must require activ-
ity of the appropriate cranial nucleus and its
efferent pathways. The "arm EOR" may be
regarded as a variation of these decerebrate
responses involving the cranial nerves. It at
least suggests preservation of the central
caudal nucleus, which is thought to be
responsible for elevation of the eyelids.
We report with confidence that there

exists an EOR elicited by flexion of the arm.
It may be a manifestation of decerebrate
response, especially in diffuse bilateral
hemispheric damage after acute hypoxic-
ischaemic encephalopathy. This phenome-
non may be mediated through the pro-
prioceptive system, although it has been
considered that the pain system has the most
important role in occurrence of both decere-
brate response and wakefulness.'
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Association of antineural autoantibodies
in a patient with paraneoplastic cerebel-
lar syndrome and small cell lung carci-
noma

Three autoantibodies have been well charac-
terised in paraneoplastic neurological syn-
dromes and proved to be helpful in the

diagnosis. Anti-Hu (or ANNA-1) antibodies
were reported in patients with encephalo-
myelitis-sensory neuropathy complex and
small cell lung cancer, anti-Yo (or PCA-1)
antibodies were identified in women with
paraneoplastic cerebellar degeneration and
gynaecological tumours, and anti-Ri (or
ANNA-2) antibodies were first reported in
patients with opsoclonus/ataxia and breast
cancers.'
Our patient with paraneoplastic cerebellar

syndrome and small cell lung carcinoma had
circulating anti-Hu and anti-Ri autoanti-
bodies. The serum samples and the CSF of
this patient also contained anti-CV2,
another autoantibody recently described in
patients with paraneoplastic neurological
syndromes.2
A 56 year old woman with a 50 pack-year

history of cigarette smoking had an unre-
markable medical history until October
1994, when she developed acute vertigo.
Brain CT showed no abnormalities. She
then developed mild instability which
remained stable until March 1995 when her
gait became difficult with frequent falls. In
June 1995, neurological examination
showed bilateral horizontal nystagmus,
dysarthria, and severe statokinetic cerebellar
syndrome. The rest of the neurological and
general physical examination was normal.
Routine laboratory and immunological
analyses were normal. Erythrocyte sedi-
mentation rate was 40 mm. Cerebrospinal
fluid contained 10 white blood cells/mm3
(40% lymphocytes and 60% neutrophils),
50 mg/dl protein (IgG 8-1 mg/dl, IgA
0-8 mg/dl, and IgM 0 4 mg/dl), and
43 mmol/dl glucose. Cytology was negative
for malignant cells. Viral, bacterial, and fun-
gal cultures from blood, CSF, and urine
were negative. Serological studies of blood
and CSF, including HIV, Lyme, syphilis
and hepatitis B and C were negative. An
EEG was normal. Brain MRI showed mild
vermian and cerebellar atrophy. Computed
tomography of the chest, abdomen, and
pelvis disclosed two mediastinal lym-
phadenopathies and one nodule in the right
adrenal gland. Bronchoscopy was normal. A
mediastinoscopy showed several lym-
phadenopathies adhered to the trachea, the
biopsy of which was consistent with small
cell anaplasic carcinoma. Treatment in-
cluded intravenous immunoglobulins (0 4 g/
kg/day) and methylprednisolone (1 g/day)
for five consecutive days, once a month,
from July to September 1995. The patient
received chemotherapy from July to
December 1995 (cyclophosphamide, etopo-
side, cisplatine, and epirubicine) and after
chemotherapy, she underwent bilateral lung
hilus irradiation (44 grays) and mediastinal
irradiation (16 grays). Clinical follow up was
marked by progressive deterioration of cere-
bellar ataxia and, in February 1996, she was
bedridden and totally dependent. There was
tumour progression and the patient died
suddenly in April 1996. Necropsy was not
permitted.

Serum and CSF were examined for the
presence of antineural antibodies, using
immunohistochemical and westem blot
techniques with rat and human brain,
as previously reported.A4 Immunohisto-
chemical studies showed the presence of
antibodies which reacted with the nuclei,
and to a lesser degree the cytoplasm of neu-
rons, and with the cytoplasm of a subpopu-
lation of oligodendrocytes in the white
matter of the rat cerebellum, brainstem, and
spinal cord as seen in patients with anti-CV2

antibodies.2 Westem blot analysis of isolated
Purkinje cells, recombinant HuD (an Hu
antigen), CDR62 (a Yo antigen), and Nova
(an Ri antigen) showed a high titre of both
anti-Hu and anti-Ri antibodies (figure, A).
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(A) Western blot analysis of the patient's serum
with immunoblots of Purkinje cels. Serum of
the patient was used at dilutions of 1:2000
(lane 1). Lanes N, Hu, and Ri correspond to
normal human serum, serum from a patient
with anti-Hu antibodies, and serum from a
patient with anti-Ri antibodies respectively (all
at dilutions of 1:2000). The serum of the
patient shows the pattern ofbands characteristic
of both Hu (35-40 kDa) and Ri (55 and 80
kDa) protein antigens. (B) Western blot
analysis of the patient's serum with
immunoblots of the soluble fraction ofnewborn
rat brain. Lane a corresponds to normal human
serum (dilution 1:100), lane b to serum from a
patient with anti-CV2 antibodies (dilution
1:300), and lane c to serum from the patient
(dilution 1:800). Serum of the patient has a
band of 66 kDa characteristic ofCV2 antigen.
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The presence of anti-CV2 antibodies was
shown using immunohistochemistry on sec-
tions of rat brain and western blots of a solu-
ble fraction of newborn rat brain proteins, as
previously reported (figure, B).2 The identity
of the antibody was confirmed by immuno-
precipitation of the CV2 protein,2 and with
an immunohistochemical competition assay
in which preincubation of a section of rat
brain with the patient's serum blocked the
reactivity of a previously characterised bio-
tinylated anti-CV2 antibody (data not
shown).
Our patient is remarkable because she

had several well characterised paraneoplastic
antineural antibodies (anti-Hu, anti-Ri, and
anti-CV2) in her serum, a finding that until
now has not been reported. As anti-Ri anti-
bodies react with neurons of the CNS in a
pattern identical to the anti-Hu antibodies,
they would have been missed without west-
ern blot analysis. This finding supports our
view that antigen specificity should always
be confirmed by western blot analysis.'

Anti-Hu are the best characterised anti-
neuronal antibodies in paraneoplastic syn-
dromes of the CNS.' Detection of these
antibodies is almost always associated with
small cell lung cancer, although a few other
tumours, usually neuroendocrine related,
have also been reported.' Low titres of anti-
Hu antibodies (in general, orders of magni-
tude less than "paraneoplastic titres") are
found in 16% of patients with small cell lung
cancer without paraneoplastic syndromes.'

Although anti-Ri antibodies and Ri anti-
gens have been well characterised,4 many
fewer patients have this antibody than other
antineuronal antibody associated with para-
neoplastic syndromes. Therefore the clinical
range of neurological symptoms associated
with anti-Ri antibodies is still expanding. As
previously reported, the most frequent
symptoms associated with anti-Ri antibodies
are a predominant gait and truncal ataxia,
usually accompanied by opsoclonus.' Other
symptoms include myoclonus, axial and
limb spasms, encephalomyelitis, and periph-
eral neuropathy.' Similarly, the range of
tumours associated with anti-Ri antibodies is
larger than what was previously suggested; it
includes breast cancer and, less often,
gynaecological cancers,4 small cell lung can-
cer, and bladder cancer (Dalmau et al,
unpublished data). The tumours of all these
patients were found to express Ri antigen.
The serum of the patient contained

another antibody, called anti-CV2, that has
been identified in patients with paraneoplas-
tic neurological syndromes (including cere-
bellar ataxia); the most commonly associated
tumour is small cell lung cancer.2 In a series
of 11 patients with anti-CV2 associated para-
neoplastic neurological syndromes, we iden-
tified another patient with small cell lung
cancer who harboured both anti-Hu and
anti-CV2 antibodies in his serum.2
We do not know which component of the

immune response (anti-Hu, anti-Ri, or anti-
CV2) either in combination or alone, was
involved in the neurological dysfunction of
our patient. The experience with anti-CV2
antibodies is too limited to draw conclusions
about the role of this immune response in
neurological symptoms. Patients with anti-
Hu associated encephalomyelitis-sensory
neuropathy complex do not usually improve
with treatment, whereas symptoms associ-
ated with anti-Ri may respond to treatment. '
The fact that our patient had high titres
of anti-Hu antibodies, which until now
have been invariably associated with

encephalomyelitis-sensory neuropathy com-
plex, including predominant cerebellar
symptoms, and that the neurological symp-
toms did not improve with chemotherapy,
intravenous immunoglobulin, and steroids,
suggest, but do not prove, that the anti-Hu
immune response was involved in the
patient's symptoms. However, the presence
of both anti-Hu and anti-Ri antibodies, the
second at titres also similar to those in
patients with cerebellar dysfunction associ-
ated with anti-Ri, indicates that multiple
immune responses against onconeuronal
antigens may occur at the same time, and be
involved in a specific neurological disorder.
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Successful treatment of stiff man syn-
drome with intravenous immunoglobu-
lin

Stiff man syndrome is a rare condition char-
acterised by a progressive stiffness of the
paraspinal and lower limb musculature with
intermittent painful spasms often precipi-
tated by startle responses.' It is associated
with other autoimmune conditions and anti-
bodies to glutamic acid decarboxylase
(GAD) and other organ specific and non-
organ specific autoantibodies.' The mainstay
of treatment is with benzodiazepines and
baclofen and attempts to treat patients with
steroids or plasmapharesis have been under-
taken with mixed results.2 Our patient
responded to intravenous immunoglobulin
(IVIg).
A 43 year old man developed low back

pain six years before admission. He then
started to fall, initially with extreme exer-
tion, due to sudden unexpected stiffness of
the legs. This became progressively worse
over a 12 month period such that it started
to be apparent on walking. A diagnosis of
agoraphobia was made and diazepam treat-
ment resulted in dramatic improvement. His
symptoms continued and he then started to

experience jerking of the legs when relaxing
as well as an exaggerated startle response,
which on occasions caused him to collapse
to the ground. Four years into the illness he
developed insulin dependent diabetes melli-
tus. His mother had thyrotoxicosis, his
maternal grandmother had diabetes melli-
tus, and an uncle had pernicious anaemia.
On examination he walked with a stiff gait

punctuated by excessive startle responses
causing him to fall forward to the ground on
some occasions. He had a lumbar hyperlor-
dosis with pronounced paraspinal, abdomi-
nal, and lower limb rigidity, normal power
and coordination in his lower limbs, brisk
lower limb reflexes, and flexor plantar
responses. Sensory examination was unre-
markable, apart from the excessive startle
response to sensory stimuli.
He had a normal full blood count, ery-

throcyte sedimentation rate, and biochemi-
cal profile with a glycosylated haemoglobin
of 6-5 %. His autoantibody screen was nega-
tive apart from a weakly positive antiparietal
cell antibody and a positive serum anti-GAD
antibody at a titre of 1:500. Analysis of CSF
and brain MRI were normal. Neuro-
physiological examination showed continu-
ous motor unit activity in his paraspinal and
lower limb muscles with exaggerated extero-
ceptive reflexes. Nerve conduction study was
normal.

His symptoms were improved but
not controlled by baclofen (60 mg/day),
diazepam (15 mg/day), and buspirone
(15 mg/day). He was given three courses
of intravenous immunoglobulin (Alpha-
globulin; 0 4 g/kg/day for five days) about a
month apart and his progress was assessed
on a timed walking task off treatment during
the week he received IVIg.
The initial benefit from the IVIg was

small, but the first symptomatic improve-
ment reported by the patient was a reduc-
tion in the startle response and associated
falls. Subsequently his walking improved
both subjectively and objectively. Six weeks
after his final course of IVIg there had been
a reduction in his walking task time from 29
to 20 seconds (normal subject on same task;
15 seconds) and on EMG there was no evi-
dence of continuous motor unit activity off
treatment. This improvement in his condi-
tion has occurred even though his benzodi-
azepine and baclofen doses were reduced by
a third after his final course of IVIg.
The significant response to IVIg is in

agreement with earlier studies, in which six
patients in total have received between one
and three courses of IVIg.41 Interestingly
some of the patients in these studies
responded to IVIg having only had a partial
or no response to steroid treatment or
plasma exchange.
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