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EEG ALPHA RHYTHM AND EYELID FLUTTER?

JOHN RUST
University of London Instityte of Bducasion

Summary A single case of one-to-one correspondence  berween eyelid
fluster and EEG aipha rhythm is reported. It asose duriog a bawery of ex-
periments into possible personality cotrelates of cyclid conditioning, ERG
evoked potential and skin potential habituation, involving over 400 subjeces.
The teported phenomenon lasted for one burst of 24 sec, and another of 6 sec.
during 40 min. of recording on one subject. The observation is considered in
the light of reported cases of links between BEG alpha aod epilepric seizure
end also berween EBG alphs, Parkinsonism, and ‘finger tremor, A time-keep-
ing role for EEG alpha ia the brain is postulated.

A relationship between EEG alpha thythm and muscle tremor has been
noted by several observeis (Lippold, 1970). Indeed, Ennever, o/ al. (19713
argue that alpha arises from tremot i the exeraocalas muscles which modulates
the standing potential across the €ye, although this is contraindicated by the
resalts of Cavonius (1974) and of Tait and Pavioski (1978). More recently
there has been renewed interest in the general relationship between EEG alpha
and muscle wemor. Semba, ef al. (1980} in a study with rats report a €or-
relation berween rhychmical facial tremor and the rats equivalents of alpha.
They argue for a reladonship berween EEG alpha and Parkinsomian tremof.
Isokawa and Komisaruk (1983) report a correlation in humans between BEG
alphe and finger tremor,

‘The present paper reports an observation of & rclationship between EEG
alpha rhythm and muscle tremor in the eyelid (eyelid flutzer). It arose during
experiments looking at the human personality cosrelates of EEG evoked po-
rential, skin conductance, and eyelid conditioning {Rust, 1979a, 1975b; Eysenck,
et al., 1975). It only occurred ia ooe subject among a total sample of over
400 and lasted for 30 sec. out of a recording time of 40 min. for thar subject.

METHOD

Subjert

The subject was male, age 34 yr, and was an inmate of Wandsworth
Prison.
Apparatss

The EEG was measuted using 2 Mingograph EEG polygraph.  Eyeblink
responses were measured by a device constructed ac the London Institute of

1Address for refprints: John Ruse, Ph.D., Department of Psychology, University of Lon-
don Institate of Education, 25 Wobura Squate, Loadon WCIH 0AA.
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Psychiatzy, a pair of goggles which delivered puffs of air of short duration
to the eye as uncondjtioned scimull and recorded eyeblink by reflecting a light
source within the goggles into a photometer, also within the goggles, Meas-
ures of EBG and eyeblink were therefore independent with no possibility of
electrical artiface.

Procedure

As part of a large batrery of experiments, the subject was scated in a
soundproof datk room and was informed before the experiment about what
to expect. For simplicity aod to avoid disruption, all measoring apparatus was
fitted ar the beginning of the series of experiments, and measurement of all
variables took place throughout, To look at habituarion of skin-conductance
response, each subject received 21 stimuli ac ©5 dB, 1000 Hz and of 1 sec
Juration with an intesstimulus ipcerval of 33 sec. Skin resistance was measured
from the firse and second fingers of the left hand by an apparatus buile ar the
Insticute of Psychiatry and described by Venables and Martin (1967) (Model
bl). Eyeblink coaditioning was studied using as a CS a sinusoidal tonal stim-
alus of 75 dB and 1000 Hz, applied through stereophonic headphones. Puff
intensity was G psi, with a C5-UCS intexval of 640 msec, and UCS duration
60 msec. Intersiimulus interval berween CS-UCS pairs was predetermined
random fectangular berween limits of 8 and 15 sec. Fipally, for the measuce-
ment of EEG averaped evoked potentials, the subject received 50 tones at 53
dB, followed by 50 tones at 75 dB after an interval of 1 min. One chaonel
of EEG was messured from bipolar elecirode placement o the Cz and T3 scalp
positions. A time constant of 0.3 sec. and a frequency filter at 70 cfsec. were
applied.

RESULTS AND DISCUiSSION

The ohservarion which appears in Fig, 1 occurred during the inicial GSR
habituation phase of the experiment. The phenomenon occurred n two bursts,
one of 24 sec. duration which is reproduced in its entirery for purposes of
validation. The second burst was of 6 sec. duration and occurred afrer an interval
of 21 sec. One stimulus of 95 dB was delivered during the illustrated period,
abouc 8 sec. from its commencement at which poiat there is evidence on the
TEG of the evoked potenrial. This does not, however, appeir 10 have affected
the phenomenon. The correlation Lerween EEG alpha and eyelid tremor is
quite clear from the illustration. It is largely one-to-one, but towards the end
of the period eyelid tremor appeass to coincide with alternate alpha rhythms
and there is some evidence of a 1:3 relation.

This result represeiits a Spontanecus OCCRrIence within less than 195 of
the ohservation period for one subject among in excess of 400 and is likely
ro find confirmation only among other single case smudies. A computetized
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lirerature search yielded one refevant study carried out in 1975 by Nadel, ez 4,
who investigated a 25-yr-cld man who preseated with seizures characterized
by unconsciousness, automatic behaviour, and myoclonic jecks lasting 0.5 w 8
sec. ‘They found, from videotape analysis of 300 simultaneously recorded EEGs
and clinical ateacks, that awack onset commenced with 8 to 9 Hz 150 1o 200
4V shatp waves beginning in both medial tempotal areas during eyelid flutters.
They further reported that seizures only ocourred during periods of normal
alpha. The phenomenon iIluserated in Fig. 1 quite clearly shows confirmatory
evidence of a link in this individual becween eyelid tremot/flutres and alpha
but Further shows that for this subject it takes the forsn of ope-ro-ope COI-
respondence between EEG alpha and muscle tremor. The origin of the link
herween eyelid sremor and alpha is not clear bur might perhaps arise from the
previously Jemonstrated casnection between extraocular muscdle tremor and
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fig, 1. Polygraph ocutput showing a relationship betwcen EEG alpha and eyelid
flutter. Line 4 gives BEEG (scalp placement: €2 T3, time constant: 0.3, frequency filer:
70Hz). Line 5 shows eyelid movement (opening and closing} and was recorded from
a2 photoelecrric cell within a pair of goggles reflecting = {ight source from the eyelid,
1n this record the line- is recording the relatively rare phenomenon of eyelid fluzer.
The more usual eyelid record, showing 2 flat iine with occasional cyeblinks giving aboue
6.1 cm deflections of abour S-sec. duration as well as baseline shifts for eye movement,
occurred immediawely before and immediatwly after this record, but to conserve spacc
is not shown here. Line 1 is.the dmer {seconds), line 2 gives GSR, lines 3 and 6 are
null, and line 7 shows stimulus ocoureence

EEG alpha {Lippold, 1970). Although Lippeld argues that UG alpha is an
artifacr of muscle tremor, the evidence of Cavonius (1973} and Tait and Pav-
loski (1978), when raken with Isokawva and Komisaruk's results {1983} with
finger tremor, argue against alpha 25 an grtiface and sugyest thac alpha is ca-
pable of modulacing muscle wemor in several paits of the body. The case
reported by Nadel, e o, (1973) suggests that this modulation may be asso-
ciated with some cases of epileptic seizure, while the relationship to muscle
tremor indicares a link with Parkinsonism. While both the origin and func-
tion of FEG alpha are still mateers for specalation, these results show thar at
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the vety least neuronal mechanisms must exisc which enable either EEG alpha,
or its source, to generate regular frequency modulated motor movement in the
periphery. The generalized EEG alpha must have correlates at particular brain
locations which either penerate field activity or translate it invo more specific
neurona! discharges. Were brain science o develop models which requise 2
rime-keeping function for synchronizing brain activity, then the EEG alpha
frequencies would be an obvious starting point for invesrigation. The results
also suggest furcher lines of research into the causes of epilepsy and Parkia-
sonism.
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