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EEG DELTA BAND SPECTRAL POWER : DIFFERNECES BETWEEN
UNILATERAL AND BILATERAL ECT SEIZURES
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ABSTRACT

EEC was recorded from right and left frontal leads duving bilateral (n=11) and unilateral (n-14)
ECTx. The seiznre EEG wax anafvzed using Fast Fourier Transform and the spectral power of the Delta (f-
4 Hz) band was computed. The spectral power on both sides was similtar in the bilateral ECT. Unilateral 1KCT
produced asymmetry in the early - (first 8 seconds afier stimulus offset) and mid - (17-32 seconds after the
stinuilus offset) siezure phases: the speciral power was lower on the unstinulated hemisphere. Studies to
elucidate the relevance of EEG delta hand of the seizure to therapeutic potency of ECT are suggesied.
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Evidence from the carlier classical experiments
{Cronholm and Cuosson. 19603 confivined the need
lo elicii a scizure during ECT. ECT procedure is de-
{incd as adequate based on the duration of the sei-
zure elicited: 25 scconds or more of scizure duration
is defined as adequate”™ (American Psychiatric As-
sociation. 1990). However, ECT scizures also differ
on mcasures other than duration, A recent study
(Krystal ct al.. 1993) found that scizures differed in
the spectral power, regularity and symmetry as a func-
tion of the stimulus parameters. [t has also been sug-
gested that the delia band of the EEG is relevant to
the therapeutic properties of ECT (Staton et al..
1988). 1n this report we cxamined the EEG spectral
power differcnces in the deita band between right and
lefi sides in ECT seizures induced by unilateral and
bilaterad ECT.

MATERIALAND METHOD

Patients : EEG data was collected from 25 right
handed psychiatric patients who consented to receive
ECT. Fifteen of them had affective illness. Fourteen
(8 males) received right uniliteral ECT (d'Elia place-
menl) and cleven (6 males) bilateral ECT
(bifrontotemporal). Mcan (8D) age of the unilateral
ECT group was 199 (11.7) years and (hat of bilat-
- eral ECT group 24.6 (6.2) years.
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ECT Procedure ;: ECT stimulus was adminis-
tered usting a briel pulse ECT machine (NTVIQURE)
designed at NIMHANS, which delivered 810 mA
brief pulses of alternating polarity cach of 1.5 msec
width at a rate of 123 pulses per sccond. The total
stimulus dosc (60-360 mC) was chosen by adjusting
the duration of stimulus train, Mcan (SD) stimulus
dosc used for unilatcral ECT was 164 (25) mC of
charge and that for bilateral ECT 144 (42) mC.
Thiopentone (3mg/kg), suxamcthenivm (. 3mg/kg)
and atropine (1.2mg) were used intravenously for an-
esthesia. Mcan (5D) thiopenione dosc wsed for uni-
lateral ECT was 110 (16) mg and that for bilateral
ECT 110(13) mg. Patents received 100%: positive
pressure ventilation throughout the procedure until
they had spontancous regular respirations. The uni-
lateral and bilateral ECT groups were not significantly
different on the climcal parameters, viz., age. gen-
der, diagnostic status, dosc of thiopentone and dose
of the sumulus.

EEG Acquisition : EEG was recorded on two
channels (right and lefi) from, F, and F, sites refer-
enced to right mastoid with a ground on the fore-
head. The electrode impedance was <10 Kohms. The
signals were amplificd (X1000). filtered using ana-
log filters (1.6 Hz - High pass: 33 Hz - Low pass and
30 Hz - notch) and digitized at a ratc of 256 Hz using
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a 12 bit A-D converier. Square wave puises of 0.1
mVY were used [or calibration.

EEG Analysis : The EEG data was fragmenied
into ang-sccond epoch pairs (one from cach chan-
nel). Each epochwas treated with Hamming window
taper and subjecied (o Fast Fourier Transform. Spec-
tral power of 1-4 Hz (delia) band was computed by
squaring the FFT values (Enderle et al.. 1986). The
spectral power was expressed in dB units {HFlog, ).
The carly phasc of the scizure was defined opera-
tionally as the Ttest cight seconds after the stimulus
offsct. mid-seizure as 17-32 seconds after the siimu-
lus offset and post scizare as the [irst cight seconds
afler scizore ermination. A vater blind to the clink-
cal details of the records (PKM). reviewed the EEG
on the computer screen and tdentified the epoch pairs
without artitacts betseeen the stimalus offset and sei-
/ure tertnination. The computer program averaged
the spectral power of all the artifact frec epochs in
cachof the three scizure phases - carly. mid and post
seizire - for cach channcl separately. At least four
artiiaict free cpochs were required in cach of these
phases: since seizure records of alf the patients in-
cluded in this study met tlis criterion (4 sceonds in
cach phase) none had 1o be discarded.

RESULTS

The mcan (SD) duration of EEG seiznre inthe
unilateral ECT group was 63 (18) scconds aad that
of biliteral ECT 62 (12) seconds. The ditference was
oot significant {Studeat’'s 17 = 0.2, p = 0.8). Mean
(8D} spectral power of the deha band ot the (wo
groups changed significantly through the thice suc-
cessive phascs of the seizure in right (R as wel) as
lefl (L&) channcls (one way RMANOVA, p < 0.005
for alt comparisens. Table). being highest in the mid-
seizure phase and Icast in the post-scizure phase. Ri-
L.t differences occurred-ondy with unilateral ECT in
the carly and mid-scizure phases: unstimutated (L()

side having significantly lower spectral power (patred

"t test. garlv-scizure: (= 2.7 and p < 0.05; mid-sei-
zore st = 4.5 p < 0.005). {n contrast. there were no
significan dilfcrences between the channcls m any
of the three scizure phascs with bilaeral ECT proce-
dure,
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Tubie : Mean (SD) spectral power (dB) of | - 4 Hz hand

UNILEATERAL BILATERAL
ECT ECT
(N 1) (N 1)

Right Lefl Right Left
Early - Seizure|25.0{4.3) |225{4.9) (252(3.7) |244(3.3)
Mid - Seizure (27.1(5.5) |25.7(5.7r |27.3(3.7) |271 (4.4}
Posl - Seizuie |10.4 (55) |08.7(5.2) [12.7(8.4) |125(83)
RMANOWVA, |204 8213|1908 2113|6694 2105718 2,10
Fé&di

Significant {p < 0.003) changes occured in the
EEG spectral power in both channels (rt & It) in
unilateal as well as bilateral ECT conditions through
the course of the scizure. Differences in spectral
power of EEG scizure between the right and the left
channels was significant in the unilateral ECT (Early
& Mid-scizare) but not in bilateral ECT.

DISCUSSION

Unilateral and bilaterat ECTs with comparable
doses of clectrical stithuli vielded scizures of com-
parable durations. Whereas bilaicral ECT resulied in
sviumctrical seizure spectral power, unilaicral ECT
scizures had significantly lower spectral power on
the unstimulated side, confirming the carlier report
(Krystal ct al., 1993). It has been suggested that the
delta band ol the EEG is relevant to the therapeutic
propertids of ECT {Staton et al.. 198R). Therefore, in
Lthis study the serzurce differences were mcasured on
the delta band (1-4 Hz} of the EEG. The therapeutic
dilterences observed between unilateral and bilateral
ECTs and the findings of this study - asynmmetricat
delta power inunilaerat ECT scizures - lend support
to this suggestion. Prospective studies to cluctdate
the relevance of EEG delta band of the scizuse (o
therapeutic potency of ECT are suggesied.
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