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community services. There is clearly a need
for the development of a randomised con-
trolled trial to confirm these results; the dif-
ficulties involved in undertaking such a
study would be great, although preliminary
results from a recent study suggest that they
are not insurmountable.8
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Eye opening reflex triggered by flexion
of an arm: a manifestation of decere-
brate response in diffuse bilateral hemi-
spheric damage

Some comatose patients with acute and
severe brain damage recover from a continu-
ous sleep-like stage and enter a state in
which they show periodic wakefulness when
the eyes stay open and move, but never
show a recognisable mental function. This
syndrome is known as the permanent vege-
tative state, in which responses are limited to
primitive postural and reflex movements.' In
two such patients we noted a peculiar but
constant bilateral eye opening reflex trig-
gered by a particular stimulus-namely, flex-
ion of the arm at the elbow joint.
A 47 year old man had a cardiac arrest

due to generalised status epilepticus. After
successful resuscitation, he fell into a persis-
tent coma. The pupils were dilated and not
reactive to light. All limbs were flaccid. An
immediate brain CT showed no abnormal-
ity. A few days later, the patient started to
show intermittent decerebrate posturing to
noxious stitnuli, such as intratracheal intu-
bation and transoral suction. Two weeks
later, a sleep-wakefulness cycle returned,
and spontaneous breathing was resumed.
When awake, his eyes were wide open,

and moved from side to side spontaneously.
Spontaneous eye blinking was present, but
he never followed objects with his eyes, or
responded to visual threat or verbal com-
mands. The pupils were not dilated, and
were reactive to light. The corneal reflexes
were present on both sides. There were

occasional spontaneous mastications, swal-
lowing, and yawning, but no voluntary
movements of the limbs. The tendon
reflexes were brisk, and the plantar response
was extensor on the left side. A follow up
CT showed ischaemic infarction in bilateral
striate areas and severe diffuse hemispheric
atrophy. A scalp EEG was isoelectric.

In the sleep stage, his eyes remained
closed. However, whenever an examiner
briskly flexed either of the patient's arms at
the elbow, the patient's eyes opened wide
and full without grimace and pupillary
dilatation (figure). Once opened, they
remained so for a few seconds, suggesting
their tonic nature. Further, with the opening
of the eyes, the head retracted and the limbs
on the opposite side extended rigidly. His
jaw was closed. Subsequently, spontaneous
blinking, head shaking, and occasionally
yawning occurred in that sequence, and he
entered a waking state. The other stimuli,
such as pinching of the skin around the
elbow or strong compression of the brachial
muscles and fingertips, did not induce either
the eye opening or extension of the head and
limbs. Also, when the examiner lifted the
upper lids manually and released them, both
eyes drooped promptly. This unique eye
opening response was a constant phenome-
non and we confirmed the presence of the
response every day until the patient died of
heart failure three months later.
A 60 year old man with a history of cal-

losal infarction developed a cardiac arrest
after suffocation, from which he was resusci-
tated but he did not recover consciousness.
His pupils were dilated, and sluggishly reac-
tive to light. All the limbs were flaccid. Brain
CT on the third day in hospital showed dif-
fuse bilateral low density areas with oedema
and enlargement of the lateral and third ven-
tricles. A scalp EEG on the 20th day in hos-
pital was isoelectric. Auditory evoked
responses taken on the same day indicated
the presence of electrical activity at the mid-
brain level but not higher.
On that day, sleep-wakefulness cycles

were seen. No response to verbal commands
was elicited. Respiration was spontaneous
via an intratracheal airway. When awake, his
eyes were wide open, with spontaneous
blinking and horizontal roving eye move-
ments. Oculocephalic reflexes were present.
There was spontaneous mastication, but no
discernible active movements in the limbs.

In sleep, his eyes remained closed and the

limbs did not move at all, even if the elbow
was pinched strongly or the brachial muscles
and fingertips were compressed strongly.
When the upper eyelids were lifted manually
and released, they drooped immediately.
However, when either of the arms was flexed
at the elbow passively, the eyes opened wide
and full after a brief latency. The pupils did
not become dilated and no grimacing
occurred. On flexion of the right arm, the
upper eyelids elevated tonically with turning
of the head to the contralateral left side and
rigid extension of the limbs on that side. On
flexion of the left arm, the right limbs
extended with retraction of the head. The
eye opening was sustained for a while, and
was followed shortly afterwards by sponta-
neous blinking and roving eye movements.
The patient died of heart failure about six
months after the onset.
A reflex eye opening is known as Doll's

eye movement. This reflex in comatose
patients was probably first described by
Cogan, who wrote that opening of the lids is
induced by raising of the head or turning of
the head from side to side.2 This interesting
phenomenon was further confirmed by
Fisher who wrote that Doll's eyelids desig-
nates a remarkable reflex opening of the eye-
lids when in the comatose patient, the neck
is briskly flexed.3 Cogan was cautious and
stated that whether it is attributable to affer-
ent impulses arising in the neck muscles or
in the vestibular end organs has yet to be
determined.
The reflex eye opening seen in our two

patients does not belong to the above phe-
nomenon. We think that this is a new obser-
vation not recorded so far. Both patients had
severe hypoxic-ischaemic encephalopathy
which was caused by cardiac arrest. In the
sleep stage when the patient's eyes were
closed, respiration was regular and no move-
ment was seen, a passive brisk flexion of the
arm elicited the tonic opening of both eyes
not accompanied by pupillary change but by
contralateral extension of the limbs. We sug-
gest calling this the "arm triggered eye open-
ing reflex" (or arm EOR).

Eye opening is realised principally by the
levator palpebrae muscles via the oculomo-
tor nerve and to a certain degree by Muller's
muscle via sympathetic excitation. Because
sympathetically innervated smooth Muller's
muscle plays only a limited part in eye open-
ing, and as the elevation of the upper eyelid
in the two cases was full and was accompa-
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Figure (A, B) In sleep, the eyes were continuously closed. (C, D) Both eyes opened fully when the
right armn was put to a flexed posture.
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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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