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Is There a Final Common Pathway for Malignisation
in Different Kind of Epilepsies?

Electrographic Features and Clinical Correlations of
Generalized Repetitive Fast Discharge (GRFD)

Péter Halasz (*)

OZET

Degisik Tipteki Epilepsilerde Maliniteye Diniigii Gis-
teren Ortak Bir Yol nut Var? .
Jeneralise Tekrarlayict Ihzh Degarjm (JTHD) Elek-
trografik Ozellikleri ve Klinik Korrelasyonlan

Son 10 ylda gegici veya kalicr "Jeneralize tekrarlayic
Izl degarjlar (JTHD)" (23 hasta) veya lokalize tek-
rarlayici izl degarjlar (LTHD) (6 hasta)} gisteren 29
hastammn klinik ve EEG verilerini analiz etmek igin ret-
rospektif bir cabgma yapimgor. Hastelarm ¢ogu ta-
rafunizdan 10 ile 30 yil siireyle izlenmigiir. Elektrokli-
nik geligme gn dafdinn gostermigtiv: 8 hasta ervighin
cagda da devam eden Lennox-Gastaut  sendromu
(L.GS), 5 hasta jeneralize epilepsinin (JE) erken di-
nemde ortaya ¢than ézellikleriyle geg LGS (GLGS), 10
hasta JE (5 hasta) ve parsiyel epilepsiden (PE) (5 has-
ta) diniisen sekonder jeneralize epilepsi (SJE) ve 6
hasta daha dnce LTHD goriilmeyen, sonradan LTHD
alugan PE hastalardir. JTHD gelisen PE'lL hastalar
JTHD ortaya ¢ihmadan once diken-dalga senkroni-
zasyonu gistermiglerdir.

Tiin hastalardae JTHD yavas wyknda saptanabilirken
15 hastada uyamkhikita da beliclenmigtiv. 15 hastoda
tonil aksivel nobetler veya tonih aksivel nébetlerin
bazi elemanlar JTHD paterniyle direkt ilightli olarak
gozlenmigtir.

JTHDm frekanst 9 ile 22 Hz aresmda degigmekite
olup, 10 ile 15-16 Hz arasmda 2 tepe yapmaktadir (ar-
telama: 13.1). Frekans LGS'nda en yiiksek, PE gru-
bunda en diisiik olarak belirlenmigtir. Epilepsi ne ka-
dar erken yagta baglarsa frekans o kadar yitksek
olmaktadir. Paternin siiresi 2 ile 18 saniye arasuda
degismektedir. Ortalama siire LGS'da en uzun PE'de
en kisa olarak bulunmugstur. Topografih haritaloma
yapddiganda, JTHD degigken, iinilateral lokal prepon-
deransa sahip. frontal bilateral nogatif maksima gis-
termigtir, On hasta intravenidz bonzodinzepin ve heli-
sobarbitalle test edilmigtir, Kronik, yiiksel diizeyli
benzodiasepin velveya fenobarbital tedavisi strasmea
benzodiazepin ve heksobarbitalin her ikisinin de pa-
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tern iistiinde, flumazenil ile antagonize edilebilen pa-
radaoks aktive ediei bir etkisi bulnnmalktadir.

JTHD nin degisik tip epilepsilerde maliniteye diiniigte
ortak bir yol nitelifinde oldugu éne siiriilmekiedir. Bu
sekilde bir geligmeye, sekonder bilateral diken-dalga
senkronisinin yayhimindan sonra ikinei basamak ola-
rak lokal GABAerjik inhibisyonun bozulmasmmn yol
acugt varsaydmaktadir. Bu tip bir maliniteye dionii-

. giim tarafimuzdan "Lennoksizasyon” olarak isimlendi-

rilmigtir.

Anahtar sézciikler: Jeneralize tekrarlayict hzh degarj
(JTH), epilepsinin geligini,
Lennoksizasyon, tonik aksivel
néibetler

SUMMARY

A retrospective study was performed to analyse the clin-
ical and EEG data of 29 patients exhibiting ‘generalized
repetitive fast discharges” (GRFD) (23 patients) ar lo-
calized repetitive fast discharges (LRFD) (6 patients)
transiently or permanently in the lust 10 years. Most of
the patients were followed by us from 10 10 30 yvears.
The electroclinical evolution showed the followed distri-
bution: 8 putients had Lennox-Gastant syndrome {1LGS)
persisting in adultheod, 5 patients had late LGS
(LLGS) earlier exhibiting features of generalized epilep-
sy (GED) 10 putients had secondary generalized epilep-
sy {(SGEP) evolved from GEP (5 patiests) and from
partial epilepsy (PE) (5 patients), and 6 patients e
PE with LRFD having carlier PE acithout LRFD. PE
patients where GRFD developed showed spike-wave
synchroniscdion before GRED appeared.

In all the patients GRFD could be detected during slow
wave sleep, and in 15 patients some time in awake
state too, In 15 patients tonie axial seizures ar some

Sragments of tonic axied fits condd he observed divectly

in correlation with the GRFD pattern. The frequency
af GRED varied from 9 10 22 Hz (average: 13.1), with
fwo peaks oround 10 and 15-16 Hz, highest in classie
LGS and lowest in PE group. The earlier the start of
epilepsy the higher the frequency was. The duration of
the pattern varied from 2 to 18 seconds. The longest
average duration was found in LGS and the shartest



in PE group. The localization of GRFD studied by
topographical mapping showed frontal bilateral nega-
tive maxima with variable unilateral local preponder-
ance. Ten patients were tested by intravenous benzod-
inzepines and hexobarbital. During chronic high level
benzodiazepine andlor phenobarbital treatment both
benzodiazepines and hexobarbital had @ paradox acti-
vating effect on the pattern antagonised by flumazenil.

GRFD is proposed to assign a common final route of
malignisation for different kind of epilepsies. During
the course of this kind of progression breakdown of
GABAergic local inhibition as a second step after
progagation in the form of secondary bilateral spike-
wave synchrony is assumed. This type of malignant
evolution was designated by us as "lennoxisation”.

Key words: generalized repetetive fast discharge (GRFD)
evolition of epilepsy, Lennoxisation,
tonic axial seizures

INTRODUCTION

We have to face up to the fact that epilepsy could be
a progressive discase. The physiopathogenesis of
the malignant course are not fully explored. The ba-
si¢ fealure which seems to diffcrentiate Lennox-
Gastaul syndrome (LGS), a highly malignant and
therapy resistant epileptic syndrome of childhood
from other epilepsies is the development of tonic
axial seizures with generalize repetitive fast dis-
charges (GRFD). Assuming that the key element of
LGS type malignisation (named by us as "Lennoxi-
sation"), is the development of GRFD, we decided
to search for this particular pattern retrospectively
in our material in the last ten years. The data of 23
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Fig. 1. Evolution of epilepsy syndromes with RFD

patients with GRFD were analysed. In this paper the
place of this pattern in different epileptic mecha-
nisms will be treated providing arguments in favour
that it could be a common end station in the process
of malignisation of different kinds of epilepsies;
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Fig. 3. Duration and frequency of repetitive fast discharges
according the original type of epilepsies.
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Fig. 2. GRFD frequency histogram.

10



Péter Haldsz., Is There a Final Common Pathway for Malignisation in Different Kind of Epilepsies?

Patient: L GABOR
date 14 mar 95, starting time at 14:42:33 and 281.25 msec -

0234.30 msec 0531.08 msec

1624.48 mse 1936.88 msec 2257.09 msec
-100.00 R i =1 +100.00 gV

LINE  ikm meas M r 95 L. eADoR
-, - -

o HWWMN\/\‘
@ m T M/WJ\’"‘/\M

LI PR MWWNW%N
"o W “‘"‘“‘-—W’VJ\!‘JMJ\W"*

= m "

$L =
=572
i35
=
=
a

g
SIS
=5

i

— —MMH\{"AIMWMN\
Wworocs MMANMWW\'\/\I\[’M

2 M R

—=

35
=
=

$$ =

|
3

!

# @ o N i S

sa WWV\N\!

i 1 L1}

MW\\/’{\/J\‘\"\/\/\
il

il

i

|

P22

(£E

%

17 rx ox

:%

Ff
!

SEIE
[Liiz=

B
;s

T 1% HKR < HKK - 1

Fig. 4. Serial voltage map taken in ascending slopes before the peak of different waves along the course of the GRED pattern. There
is a bifrontal negative field with variable hemispherial preponderance and extension.
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however, it is not always irreversible and may transi-
ently appear under the influence of certain drugs.

MATERIAL and METHODS

All the patients showing GRFD pattern (ransientiy or per-
manently in the last ten years were incorporated in the
study. The data of 29 patients with GRFD were analysed
retrospectively. Most of the patients were followed by us
(P.H) under personal care from 10 to 30 years. The data of
all the patients were analysed by searching and reevalua-
ting the EEG, clinical and neurcimaging records gathered
from different institutions treating the patients since the
onset of the illness.

GRFDs were detected in more than one records only in [0
patients and among them in 4 cases GRFDs proved Lo be a
transient phenomenon (TRANS group). In 13 patients the
GRFD was detected only in a single record either in sleep

or in awake state.

In 10 patients the GRFD was pharmacologically tested by
i.v. administcred diazepam, hexobarbilal, and-or flumaze-
nit under video-EEG control. [n 7 patients the GRFD pat-
tern was analysed by the power map method.

FINDINGS

Clinical aspects

Our 29 patients including 23 exhibiting GRFD and &
LLRFD at lcast once in their EEG records were divided into
different groups cither on the basis of the type ol original
cpﬂepqy from where the evolution started or the clinical
forms in which the GRFD or RFD appearcd.

The distribution of the original groups evolving (o the lat-
er froms with GREFD are shown in fig. 1.
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Fig. 6. Transition of spike-
4. transition from GRFD to spike-wave and  b. from spike-wave to ¢

Patients in the present stage of evolution were be grouped
as follows: 1: Lennox-Gastaut syndrome (LGS): 8 patients,
2: Late Lennox-Gastaut syndrome (LLGS): 5 patients (all
of them evolved from generalized epilepsy) 3: Secondary
generalized epilepsies (SGEP): 10 patients (the evolution
from partial epilepsy was followed personally in 5 patients)
4: Patients showing the pattern only transiently (TRANS),
under the influerice of certain drug regimes. The clinical
characteristics of the patients are shown in table L.

Electrographic characteristics of GRFDs
Morphology and pattern

We observed three kinds of morphological pattern in the
GRFDs. Those were: 1. crescendo, 2. decrescendo, and 3.
fluctuating spindle shape types. No correlation was found
with the other BEG or clinical features, however there was
a tendency of the spike waves to appear of the end of the
crescendo and in the beginning of the decrescendo lype,
while the fluctuating spindle shape pattern showed fewer
spike-wave components,

Frequency

The frequency of GRFDs varied from 9 to 22 Hz in our
patients. The average frequency was 13 Hz (SD: 2.88).
The histogram of (he frequencics show a tendency (or two
peaks: one around 10 Hz and the other around 15-16 Hz,
but is seems to be a rather conlinuous transition belween
these two peaks (fig. 2).

The frequency was the highest in the classic LGS group
(average: 14.56 Hz) and the lowest in the PE group (aver-

14

wave and GRFI) patterns within one episode. Two variations,

REFD occuring in the same patient.

age 11.58 Hz.). Analysing the frequencies according the
type of original epilepsies no differences could be detected
between those coming from PE and GEs, but both of them
proved to be lower than those having LGS from the start
{fig. 3). There was a significant correlation between the
age of onset epilepsy and the frequency of GRFD: the ear-
lier the onset the higher the (requency was,

Duration

Duration of GRFDs varied from 2 to |8 sec in our pa-
tients, and in the majority they were shorter than 13 sec.
The duration seems to be shortest in the PE and longest in
the LGS group when grouped according to the type of
original epilepsy the shorlest oncs GRFDs those evolving
from PE and longer from GE, while longest GRFDs were
in patients with LGS originally (fig. 3).

Localization

Investigated either by power or by amplitude map method
the GRFD pattern showed large bifrontal nepative fields
constituting the negative end of dipoles the positive end of
which were extending to the posterior regions of the scalp.
The axes of these dipoles were situated horizontally. The
frontal negative fields were far from being homogeneous,
most of them having a bilateral epicenter, but some of
them apparently having a midline maximumn. Analysis of
the single waves ol the GRFD pattern performing ampli-
tude maps on diffcrent parts-cither on the descending and
ascending slope or on the peak-of a wave showed, that the
frontal maxima lo be very often lateralized and mosaic
like varience (fig. 4). Two types could be distinguished:
one with more \‘Bmmopolar and onc with a verlex maxi-

.
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Fig. 8. Distribution of duration (above) and nuwmber of epizades of GRFD pattern during 24 hour,

mum (fig. 5). The number of observations are (oo few at Background EEG

this moment to look for the correlation of map characteris-

tics with clinical forms, However there is a tendency of re- In 18 patients the background EEG showed definitive dif-
lationship between the polar form with LGS and the ver- fuse slowing while in others, it remained preserved.

tex form with the secondary evolved GRFD types.
Pharmacological response
Correlation with spike-wave pattern
In 10 patients the behaviour of GRFDs was tested by ben-

I all of our paticnts excepl 4 generalized spike-wave syn- zodiazepines and by hexabarbital, in some of them scveral
chronisation was detected cither as a permanent or ransi- tests were carried oul. Seven patients received i.v. diaze-
ently observed fealure regardless the actual presence or pam (20-30 mg) in bolus form and in 4 the previously not
absence of GRFD. Appearence ol spike-wave complexes visible GRFDs appeared or became more frequent and
before, during or following the GRFD pattern was ob- prominent (fig. 7a). This effect was not always asosciated
served in 12 patients (fig. 6). with somnolence or sleep. [n 2 patients diazepam did nu[
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Fig. 9 GRFD in deep slow wave slecp followed by brief post-
paroxysmal depression of EEG activity, associated with short
apnoe and siowing of heart rate as only ictal manifestations.
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Fig. 1¢ Romes of malignant evolution from different sources
converging towards GRFD with fonic axial selzures as final
common condition.

activate the GRFDs however in | of them in an other oc-
casion the test was positive during high dose benzodiaze-
pine and phenobarbital administration. All the posilive
tests were obtained during either benzodiazepine and/or
phenobarbital treatment showing high blood ievel of the
drugs,

L.V. Hexobarbiltal in 4 patients from 6 injected activated the
GRFD pattern along with sleepiness (fig. 7b). In the only
patiemt who had intracarotid hexobarbital injection bilateral
GRFD activation took place,

Flumazenil (-2 mg i.v.} had supressing effect on the
GRFDs activated either by diazepam or hexobarbital in all
4 cases who underwent trial (fig. 7a-b). Parallel with the
supressing effect of the drug, an arousal influence could
be observed,

Relationship with sleep

All patients had the GRFD during sleep and 15 showed
the patlern in certain occasions during awake state as
well. Three of the TRANS group showed the patiern only
in sleep. The pattern occured exclusivelly in slow wave
sleep. There was no difference in the expression in diffe-
rent stages of slow wave sleep. A histogram illustrating
the distribution of GRFD in sleep is given in fig. 8, The
duration of GRFDs was generally shorter in awake state.

Relationship with ictal symptoms

In 14 patierts no polygraphic and/or video recordings are
available (o study the ictal symptoms, however they might
have TA seizures (see in table I). In some patients auto-
nomic symptoms (heart rate and/or respiration rale aceel-
cration or deceleration} were detected during skeep (fig. 9).
In sleep the most frequent lonic motor symptom was open-
ing of the eyes or slight elevation of the head or tonic up-
ward movement of the eychalls.

DISCUSSION
Clinical framework of GRFD

Except the LGS group in all our paticnts GRFD or
LRFD cvolved during a later course of the ilincss re-
lated to a certain cvolution of the epileptic syn-
drome. In GRFD cascs, this evolution was character-
ized by a generalization of the EEG and clinical
epileptic symptoms, by mental deterioration and by
drug refractory tonic axial scizures. In the TRANS
cases the worsening of the clinical picture was not so
pronounced. The long term follow up of West-
syndrome by Ohtahara (! clearly showed that in a con-
siderable amount of children an cvolution towards
LGS develops. Therelore, to a certain extent, LGS
could be considercd as a result of an cvolution; howev-
er data regarding a preceeding West-syndrome could
be found in only onc of our paticnis.

The GRFD relating to a malignant transformation of
the epileptic syndrome - originates from 3 sources in
our material: 1. childhood LGS persisting in adult-
hood, 2. generalized epilepsy with spike-wave syn-
chronisation and, 3. partial epilepsy where both spike-
wave and GRFD pattern evolved dnly later in the
course (fig. 1). The 4 TRANS patients originated partial-
ly from the GEP and partially from the PE group.

Considering our material and other works providing
evidences of a common pathway of progressive

transformation in different kind of epilepsies, we
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Table 1.
Name Start of Sciaure Type 10 Neuroimaging Neurol. Peficit Fliolngy Progression ‘Treatment Fpi Syndrome
Scizures
S.).(195m 14 GTC, ep. TA SN ! 1o + yos PRM-PHT-C7P r Tl mirer focus-surgery
SGEP
PA, (197 4 15, myoct-astat., TA. DB i n ? yos nhs. and PB-tox RNS-LGS persist
' TA SEs
M.G. (1958) 2 GTC, s.p. atonic DB & parietoocip, lesion r.hensipar. meningoenceplt. yes polyth tox PE.LRFD
(191 callosdtomised

5z. A. 4 GTC, myoc). absence, DB CTneg. callosotom ki yes polyth LGS persist

0963 TA (1987)

FZs. (196%) 3moe r.hemigen. TA (in DB centro parietooccip, no Sturge-Weber n polyth 1438 persist

steep) lepiemening angiomalosis
LI9SR bl GTC. TA N CT peg MR neg ne } ki PECT-P SCEP
S5.G. (1965) 4 r.hemictmyocl D CT reg ne ? yes SEs polyth tox PE-SGEP
ahs. GTC. TA

L1 (1955) 2] c.p-r.dv, atonic D CT MR1 cerebell. atroph mw ? yes polyth (CZ28) {. TLE-hilat TLE-LRFD (1}

B.G. (1942) 17 hypermot, TA (in sleep) N CT neg no 7 ? SGEP

D.K. (1971 7 r.iaciobrach, (in steep). N CT. MRI neg 1] ? yes PHT-VPA 1% PE-SGEP

alonic. GTC
K.Cs. (1973) 9 GTC., TA(insleepy DB CT,MRIreg no ? yes poiyth SGEP
PSz (1971 12 ¢.p. GTC. (rare) N Cf neg MRI MTS. PET: no Iocal yes PHT tox -TLE-mirror-focus LFRD
' hitemp. perivenurheteratapia
hypometatnism {trigonum)
.M. (1946} I5 abs, GTC, TA. D CTneg no, later status ? yes SEs PHT-PB-BDZ GEP-LLGS
post catlosotomy

HJ (1851 0 radv.GTC, c.p. DB 1 nn 1 ? CRZ-VPA LLGS

T.B. (19700 13 atyp.abs. TA. DB- CT. MRI neg nt ? yes VIPA-SUX LLGS
IMB

L.G. (1976 9momths myocl-asatep.TA  DB- CT neg L] 1 yes PB-CZP 1.GS persisl
iMB

K.R.(1978) 19 myoclabs GTC, atonic N CTneg no 7 dysgen? yes PB tox SGEP

N.F. (1961} 12 GTC, atomic. TA. DB CT, MRE neg brain stem ? ycs- PRM-CBZ-VPA- SGEP

nystagmus BDZ-GLUTETH
CoL{I9%7 2 TAtitsleeplterin DB-D 7 no ? yos PRIM LGS persist
- awake)
LB. {(1944) 3 GTC. TA. N-D  CT mild cort. atroph no ? yos PHT-PB 138 persist
M.R. (1976} ] EPC(r). myocl-astat. D CT MR1 serious L. r.hemi-sy Rassmussen enceph, yes PHT-PRM CZP tox PE-LRFD
ton { hemisph damage .

E.G. (1976} 15  myocl-asis. GTC, TA.  DB- CT neg ataxia ? yes. ESs plyth LGS
IMB

N.L. (1953 L] atyp.abs.GTC. atonic, SN CT MRI cerebelt atr sec staxin ? yes PHT tox GEP-LLGS

TA. 1. front, damape
F.F. (1561} 9 myocl. abs, GTC, TA. N CT:v. ventrdilat r. nn 1 yes PB. BDZ, PHT, GEP-LLGS
hyp odens lesion PRM lox
M.D. (1982) 2 c.p.rare GTC N CT MRI: L temp. no ganglio-glioma yes CBZ. BDZ TLE-LRFD
Jesion (lu}

T.T. (1964) 5 myocl-astat., TA, rare  DB-D CT neg no 1 yes polyth LGS persist

: [r18d

M.S. (1968} & TA DB CT neg [ 0] t yot CBZ-VPA BDZ. PE-3GEP

N.T. (1966) 14 GTC N CTnap no ? yes PHT-PRM SULTH PE-SGFRP

PHT-CBZ PB
T.L (1949 12 GTC. L alv. cp. 3] (T, MR nez " ? yes SGRP

Abbreviations:

abs.-ahsence; adv-adversion: atyp-atypical; bilat-bilateral; BDZ-henzodiazepine; c.p~complex partial seizures:
DR-debil; EPC-zpilepsia partialis continua; faciobrach.-faciobrachial seizure; GLUTETH-glutethimid; GTC-
I-left; myocl-astal.-myocionic-aslatic seizure;
SN-subnormal; TA:

seizure; IMB-imbecite; IS-infantile spasm;

primidone; r-right; sp.simple partial seizure; SE-status epilepticus:
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N-normal; PB-phencbarbitat; PHT-phenytain:
~tonic axial seizure; ton-tonic seizure: tox-toxic stale; YPA-valproate

CZP-carbamazepine; CLON-clonazepam; D-dementeck:
gencralised tonic clonic seizure: hypermat-hypermolor
polyth-polytherapy; PRM-
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propose a schema ol evolution (fig. 10) where GRED
associated with tonic axial scizures represents a pos-
sible common endstation.

GRFDs as a distinct and meaningful EEG pattern

This type of EEG manifcstation was [irst recognized
by Jasper and Kershman ) who called it "paroxys-
mal fast rhythm". Later the pattern was designated
by different names given by diffcrent workers ©
"grand mal type of discharge”, Gastaut 9; "epileptic
recruiting rhythm”, Nicdermeyer ©: "runs of rapid
spikes”, Brenner and Atkinson ©: "generalized par-,
oxysmal fast activity™.

In this paper we shall use our own teim: "general-
ized repetitive fast discharges (GRFD)" ™ being
above all descriptive, without any connotation.

The pattern consists of bursts of generalized rhyth-
mic rapid discharges the frequency of which ranges
from 8 10 26 Hz. Two groups could be distinguished ®
onc around 12-4 Hz and another around 22-4 {1z,
The duration is variable within range from 2 10 40-
30 sec, in sleep, usually under 10 scc. In the latter
half of the discharges slow waves may interrupt the
fast discharges and are frequently followed by slow
waves and or by transitory posiparoxysmal depres-
sion of the activiy.

In the last (wo decades GRFD was related 1o Len-
nox-Gastaul syndrome (LGS) as an essential Teature
of the syndrome ), cither in classic childhood form
or in the later recognized postpubertal (late LGS-
LLGS) variant (013 Besides (his classic associa-
tion of the pattern with LGS, random observations
appeared showing the manifestation of GRFD asso-
ciated with cvolutive forms of partial-mainly frontal
and temporal-epilepsics (1415

All the publications are in agreement that the occur-
ence of GRFD could be assumed as an indicator of
drug refractory seizures of probable bad prognosis
and also of the likclihood of mental delerioration,

Relationship with the spike-wave pattern

Ht is a trivial condition for LGS and LLGS that
GRFDs are present in addition to the slow spike-

waves. The same scents to he truc for the group
where GRED  evolves alter a previous history of
partial epilepsy. In these cascs a sccondary syn-
chronisation in the form of bifateral spikc-wave pat-
iern developes before or at the same time with the
GRFDs. The close relationship with the spike-wave

pattern was stressed already by some carlier works
(3.16,17)

Scveral arguments could be proposcd supporting a
close relationship between GRIDs and spike-waves.
Rich variations of dilferent mixtures of the two pat-
terns could be scen in the ictal discharges, and a
morpheloegical continuum of the patlerns extending
from the spikc-wave to GRFD with intcrmediary
forms where spike-waves begin, adjacent lo or
mixed up with GRFDs could be observed. The dis-
tribution over the scalp measured by the power map
technic is quite similar: both type of discharges
show a frontal predominance. The propensity for ap-
pearence of both kind of discharges is enhanced
both by stow wave sleep and sleep induced by Hexo-
barbital, The corpus callosum plays an imporlant
role in the organizalon (synchronisation) of both pat-
terns as it was demonstrated in our callosotomised
case.

The assumption that the differences belween spike-
waves and GRFDs could stem mainly from differcn-
ces between the role of inhibitory mechanisms coutd
be supported by the prescnee of postictal exhaustion
signs aller GRFDs and a lack of them {ollowing the
spike-wave discharge. The differences in the scizure
symploms in conjunction with these (wo patterns,
namcly tonic axial motor seizures with GRIFDs and
no motor symptom or only myoclonic jerks, with the

‘spike-waves are in good agreement with the role of

inhibition as a cause of difference between these two
patterns.

Taking into consideration the above mentioned (ca-
turcs there is a possibility that GRFD is a derivative of
the spike-wave patiern, cxpressing the breakdown of
inhibition rcllected in the wave component of the
spike-wave patiern ¢ 1)

GRFD and neurochemical influences
A large amount of data have becn obtained about the
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elfect of BDZ compounds on the spike-wave paticrn
and the GRFDs. Spike-wave activity and also GRFD
discharges could be supressed by i.v. administercd
BDZ compounds even if present in the form of stat-
us epilepticus '%. However since the early seventies
several publications have appeared describing para-
doxical precipitation of the GRFD by BDZ drugs in
some patients. Precipitation of tonic status epilepti-
cus with GRFD has bcen reported in 7 patients with
LGS @29 Ohers have described a transient in-
crease of GRFDs immediately after the injection of
diazepam or clonazepam (25.:26) Japanese workers
have reported about induced GRFDs (microscizures)
in West-syndrome under chronic clonazepam treat-
ment disappearing after cessation of clonazepam
@D, The multiplication of spike components as a
shift towards GRFD was observed in patients with
generalized epilepsy under chronic diazepam treat-
ment in smail doses while larger i.v. doses still exert-
ed a strong anticonvulsive effect (28.29),

In a smaller group of our patients the GRFD pattern
could be detected only for a short time as a new vari-
ation in the EEG follow ups, probably under the in-
fluence of certain drug or drugs. The influence of
certain drugs-most probable phenobarbital and or
benzodiazepines-verified by the disappearence of
the pattern after withdrawal of these drugs and by
the activation of the pattern with hexobarbital and
diazepam antagonized by flumazenil, raise up the
possibility that this type of malignant transition
could be developed by a certain long term influence
on the postsynaptic receptors. The most likely candi-
date as a substrate of this change is the chlorid-
jonophor GABA. A-barbiturate-benzodiazepine re-
ceptor complex. This receptor complex is known to
have a shift from agonist towards inverse agonist po-
sition under the influence of chronic benzodiazepine
effect G931, 1t is questionable whether such re-
sponse to these drugs indicates the presence of an
earlier-occult- change in the receptor structure
which would be the substrate of the malignisation
process. The other possibility is that this malignant
receptor constellation did not exist previously but
was introduced just under the influence of the drugs
making certain changes in the receptor structure, be-
ing reversible and drug-dependent . Besides this pos-
sibility it might be assumed that this kind of maligni-
saton or malignant disorder developes without
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external drug influence in the L.GS condition. In oth-
er words, a similar kind of change in the complex re-
ceptor structure, responsible of neuronal inhibition
could be the substrate of the malignant fcatures, as
tonic seizures and GRFD which could be promoted
by PB and BDZ drugs in paticnts inclined to devel-
ope the same malignant symptomes.

We do not know the outcome of these palicnts al
this moment. It is possible that the oceurence of the
pattern heralds a certain inclination toward this type

of malignisation, but the follow up time and the number
of patients yet, are not available to confirm this
assumption.

Is GRFD assigning a possible common route of
malignisation for different kind of epilepsies?

The presence of the paitern in the LGS group needs
no special comment hence it belongs per definitionem
to the syndrome. The same is truc for LLGS. Ac-
cording to the hitherto published papers some cases
of LLGS origin {rom the persistence of LGS in the
adulthood, whilc others follow questionable idio-
pathic generalized epilepsy. A third group has local,
usually temporal or frontal epileptogenic features (141332,
All the three variations could be recognized in our
material, however the GRFD in epilepsies showing
carlicr partial epileptic characteristics, appearcd only
after a considerablc time of cvolution. Therefore il is
debatable whether this group could be considered as
LLGS or it should be treated as a different group
characterized by a malignisation of certain partial
epilepsies. There are different publications about
similar cases having partial epilepsy and characteris-
tics of LGS-like symptomes latter "',

The evolution of GRFD is a rather rarc complication
among epilepsies. The pattern was found in 21
records of 20 patients among 7378 EEG records
over a 5.5 year period at a university-county hospital
of Albuquerque, excluding the LGS patients )
Similar incidence was found by the Gibbses in the
early fourties 33 Qur material was accumulated
over 10 years in an epilepsy center dealing mainly
with severe epileptic patients.

The progressive nature of certain epilepsies is well-
known for a long time, while the benign coursc of
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others became clear in the last decades. The mecha-
nisms by which an cpileptic disorder could progress
were studied and explored as propagation or secon-
dary epileptogenesis and generalization or morc
properly secondary generalization G4,

We propose here another type of mechanism playing
a possible role in the progression of cpilepsies on a
wide scale. This is the malignisation through loss of
local inhibition or breakdown of inhibition as a sec-
ond step after propagation in the form of secondary
bilateral spike-wave synchronisation. We named (his
type of malignisation as Lennoxisation.

There is a knowledge that, in certain epileptic mech-
anisms, inhibition is preserved or even enhanced
39) Generalized cpilepsics and hippocampal region-
al epileptic disorders behave in such manner G9 exhib-
iting spike-wake like EEG expression while other
epileptic mechanisms where the inhibition is not en-
hanced or possibly not even preserved behave as a
more malignant variant and expressed by low volt-
age last ictal activity without intermingled slow
waves, GREFD scems (o be a condition were a shift is
. accomplished in the nature ol the cpileptic disorder
from the initial towards the latter type of mecha-
nism.

The physiopathogenesis of secondary synchronisa-
tion, that is the evolvement of secondary bilateral
spike-wave pattern, is one of the great unraveled
enigmas in the history of EEG and epileptology.
Earlicr workers addressed this question in scveral
papers G738 bt recently few papers (439 Gealed
with this topic. It became more or less clear that the
projection theory assuming that the persistence of a
local epileptogenic area in certain localizations in-
duce changes in the non specific thalamic structures
projecting the disorder in the form of gencralized
spike-wave pattern over widespread cortical areas,
could not be proved. At the same time the general-
ized form of the spike wave discharges also became
questionable under the more scrutinized investiga-
tions done hy measuring the interhemispheric differ-
ences in the discharges " and by the mapping stud-
ics (442 Conscquently a part of the bilateral slow
spikc-wave patterns should be held as the result of
contralateral spread of spike-wave discharges com-
ing from a wide area of the ipsilateral hemisphere.

However studies alter callosotomics showed that the
propensity of spike-wave formation could remain
prescrved independently over both of the dissected
hemispheres ¥ The conceplion of Gloor and Fa-
rielto 43 helped to consider the question in a differ-
ent way, Not the projection of the epileptiform dis-
charges but the epilepiic facilitation of the cortex
receiving the physiological impulses {from the non-
specific thalamic system results the spike-wave for-
mation, and differences in the epileptic lacilitation
could make local enhancements while the interhemi-
spheric synchronisation is carricd out threugh the
corpus callosum.

il we accept thal the malignisation in the form of
GRFD is a second siep alter the cvolvement of

spike-wave synchronisation wide variation of cpilep-

sies where the invelvement of the thalamic non-
specific system develop are possible candidates for
this kind of progression.

GRFD should be considered as an indicator of this
type of malignisation (Lcnnoxisation), however at
the moment of observation still in a beginning and
reversible form. The malignisation process usually
evolves as a second step alter the evolution of secon-
dary synchronisation in the form of generalized slow
spike-wave pattern by the loss of inhibition over the
cortical arca of the original irritative zonc (local
forms), or widely over the cortex (generalized
forms). In some of our patients the spike-wave gen-
eralization could not be detected, but the follow up
of the these patients was notl long cnough, so it is
possible that they might have had the pattern for a
limited period of time.

The localized development of the repetitive last dis-
charge could raise up interesting physiopathogenetic
considerations. This faclt shows that the essential
campenents of GRFD are concerned with the local
cortical network, and not with the non-specific pro-
jection systems. The findings of Palmini et al ‘¥
who observed similar local EEG paitemn in cases ol
cortical dysplasias point (o the samc direction,

Some of our patients showed more benign features
comparcd with the bulk majority. In a all of them the
paltern was observed only transitorily. Miller and
Ferrendelli reported two neurologically normal pa-
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tients who had eyelid twilching scizures with GRFD
pattern “*>), There is no information whether GRED
was present for a long time in their EEG records or
was it a new fealure.

Al present we do not know whether there exists a
benign variation of epilepsy with GRFDs or if those
cascs present an initial phase of progression.
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