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Summary: We reviewed 18 EEG studies in four members
of a family with the Lafora form of progressive myoclonic
epilepsy. Each patient was the product of a consan-
guinous marriage and presented as a teenager with pro-
gressive seizures, myoclonus, dementia, and ataxia, and
had biopsy proven disease. The EEG early in Lafora dis-
ease has spike-wave activity resembling that seen in a
primary generalized epilepsy; the background slowing is
more typical of a secondary generalized epilepsy. With

disease progression, there is increased epileptiform activ-
ity, and a striking change in the spike-wave complexes,
with a marked increase in frequency up to 6-12 Hz, and
many more short duration polyspike components. Unlike
some other forms of secondarily generalized epilepsy, the
EEG in Lafora disease is distinguished by an increased
frequency of the spike-wave complexes with disease
progression. Key Words: Lafora disease—Seizures—
Electroencephalography—Genetics.

Lafora disease (LD) is a form of progressive my-
oclonic epilepsy, characterized by seizures, myoc-
lonus, dementia, and ataxia, with onset in adoles-
cence and progression to death within several years
(Van Heycop Ten Ham, 1968; Schwarz, 1977).
Most descriptions of the electroencephalogram
(EEG) in LD have been isolated case reports. One
series (Tassinari et al., 1978) found early EEG
changes similar to those in primary generalized ep-
ilepsy, but with progression the development of
background slowing, polyspikes, and diffuse and
multifocal spikes. We report the longitudinal EEG
findings in four members of a kindred with LD.
These patients had significant EEG findings that
made discrimination from a primary epilepsy possi-
ble in the early stage of iliness. With progression, all
developed fast-frequency spike-waves of 10 Hz or
greater, an unusual feature that may be quite dis-
tinctive in this disorder.
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MATERIALS AND METHODS

All four children were products of consanguinous
marriages; two were brother and sister, and the oth-
ers were first cousins. Each had the typical clinical
features and progressive course of LD, with diag-
nosis confirmed by a skin or brain biopsy. Follow-
up has been from 2.5 to 9 years; three patients have
died. The principal clinical features are summarized
in Table 1. Two illustrative case histories follow.

Patient #1

An isolated generalized tonic—clonic seizure oc-
curred at age 12 years in this girl with normal birth
and developmental history. In the following year,
she developed severe behavioral problems, dysar-
thria, and ataxia, as well as poorly controlled ab-
sence, myoclonic, and tonic-clonic seizures. She
became bedridden 4 years after onset. A corpus cal-
losotomy temporarily decreased the seizure fre-
quency; the diagnosis of LD was made at that time
by a brain biopsy. The patient died 8 years after
onset from multiple episodes of aspiration pneumo-
nia.

Patient #4

At age 14 years, this girl developed myoclonic
jerks of the extremities, but was still doing well in
school. Birth and developmental history were nor-
mal. A brother had LD. Treatment with valproate
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TABLE 1. Clinical features in kindred with Lafora disease

Age at
Patient onset Presenting Seizure Years Number of
number Sex (years) symptoms type followed electroencephalograms
1¢ F 12 Seizure Tonic—lonic, 8 7
myoclonic, absence
24 F 15 Myoclonus Myoclonic, 9 2
tonic—clonic, absence
3@ M 15 Seizure Tonic—clonic, myocionic S 7
4 F 14 Myoclonus Myoclonic, tonic—clonic 2.5 2
¢ Deceased.

resulted in initial improvement. Over several
months, school performance deteriorated and gen-
eralized tonic—clonic seizures developed. Ataxia,
dementia, and myoclonus have progressed but she
is still ambulatory 2.5 years after onset.

Each patient had an initial EEG within 1 year of
symptom onset and at least one subsequent EEG. A
total of 18 studies were performed (range of two to
seven) using the International 10-20 system of elec-
trode placement on 8- to 21-channel instruments,
with hyperventilation and photic stimulation per-
formed routinely. All were obtained in the waking
and drowsy states. Each was reviewed for back-
ground frequency and reactivity; the morphology,
location, and frequency of the spike—wave activity;

response to activating procedures; and the presence’

of independent focal spikes especially in the occip-
ital regions. EEGs were separated according to
stage of illness defined as early (<1 year from on-
set), intermediate (1-3 years from onset), or late
(>3 years from onset).

RESULTS

The EEG features are summarized in Table 2. In
the early stage (Fig. 1), there was mild slowing of

the background activity that was reactive to eye
opening in only one case. Trains of irregular, bilat-
erally synchronous 3 Hz spike-wave activity were
seen at times diffusely, and at other times with an
anterior or posterior emphasis. Two patients had
EEGs performed in the intermediate stage. Both
had increased background slowing (Fig. 2) and in
one the frequency of the spike-waves had in-
creased. In the late stage (Fig. 3), there was severe
background slowing and a marked increase in the
amount of epileptiform activity. In all cases, this
consisted predominantly of 6-12 Hz spike-waves
and short duration polyspikes, generally synchro-
nous, with a diffuse or posterior emphasis. All pa-
tients had both synchronous and asynchronous ep-
ileptiform activity in the occipital areas. We were
unable to reliably discriminate independent occipi-
tal spikes from fragments of the generalized dis-
charges.

A photoparoxysmal response was seen inconsis-
tently in three patients, although one had a brief
generalized myoclonic seizure induced by photic
stimulation. Hyperventilation was rarely activating.
Myoclonus was also seen, frequently with no elec-
trographic accompaniment.

TABLE 2. Electroencephalographic features in Lafora disease

Background Spike-wave activity
Patient Stage of Predominant Predominant Activation
number illness frequency Reactivity Morphology Location frequency Hv Photic

1 Early 7 - Single S-W Diffuse 3 + +
Intermediate 4 - Single S-W Posterior 3 — -
Late 2-3 - Single and Posterior 8-10 ND -

poly S-W
2 Early 47 - Singie S-W Posterior 3 - -
Late 3-5 - Single and Posterior 6-8 ND +

poly S-W
3 Early 4 - Single S-W Diffuse 3 - -
Late 2-3 — Single and Diffuse 8-10 ND -

poly S-W
4 Early 6 + Single S-W Anterior 3 - +
Intermediate 4 + Single and Diffuse 10 - -

poly S-W

ND, not done; Hv, hyperventilation; S-W, spike-wave; Hz, Hertz.
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FIG. 1.
and trains of 3 Hz irregular spike—wave activity.

DISCUSSION

The progressive myoclonic epilepsies constitute
one subtype of patients with secondary generalized
epilepsy (Berkovic et al., 1986), and are a heterog-
enous group that can be distinguished by clinical
features, biopsy findings, and in some patients by
particular EEG characteristics. In some early case
reports of LD (Van Heycop Ten Ham and De Jager,
1963; Janeway et al., 1967), the EEG pattern was
thought to be nonspecific and nonprogressive, with
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Patient #1. Early stage, age 12 years, 1 week after first seizure. Electroencephalogram shows mild background slowing

background slowing and both diffuse and focal ep-
ileptiform activity. In a later series, Tassinari et al
(1978) described an early stage (first year) of LD
with EEG features similar to those seen in primary
generalized epilepsy, with normal background ac-
tivity and in four of six cases 3-5 Hz polyspike-and-
wave activity anteriorly. None of our cases demon-
strated a normal background, although all had an
EEG within 1 year of onset; patient 1 was evaluated
within a week of first seizure, with no medication,
and the EEG already had mild slowing. Progressive
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FIG. 2. Patient #4. Intermediate stage, age 16 years, 2 years after onset. Electroencephalogram shows remnants of 3 Hz

spike—waves, with faster frequency spike—waves up to 12 Hz.

Epilepsia, Vol. 32, No. 6, 1991



‘paropisuod aq Asdofide pazirersusad owjjedoipt ue
uey) Iayjo sisoudelp e jey) 1s983ns pnoys Juimols
punoidyoeq 9y} 19SUO e UIAF ‘SANdUNSIPp 23nb
3q 03 teadde ss3ueyd dYyJ, "soImeo] [EOIUIP oY}
ul (177 Jo [eo1dA] oie sased ayj ‘palpury SIyj 03 JId
-ads 9q Aew J10dal om sSutpury HHH 241 Ynoyiry
"uoISsaIg
-01d aseasip yum Aanoe wroyndapids jueurwopaid
3y} se soarm—oNids 1aisey Jo juowdofaAsp ay; YIm
PITeId0SSe UddQq AJsnoiaald sey Asdajids paziferousd
AIBpUOD9S JO ULIO] OU ‘9Fpa[mouy] Ino O], "($L61 'Ie
19 TWIMUIYSOY) PIQLIISIP U22q dAeY saaem-—-oayids
) Jo 3uimors pue ‘Suimols punoIfyorq 9IAIsSaIF
-01d ‘siseyduIa IOLIDIUR Ue §IIm soaem—oids ZH ¢—¢
}J1 01 Yepiuils uonejudsald [eOTUId [enIul Ue dARY
Kew “Asdaqida oruopdoAw aarssaifolrd 1ayjoue ‘snu
-opoAw onpeyg -do[eaap AjAnde dArm—oYIdS MO[S
pug 3UIMO[S PUNOISNoeq PIIW SIBAA (T JI9A0 pur ‘AN
-AlR 9ABM—OYIdS ZH ¢—¢ pue punoidyoeq feuliou
SMOUS DYyFH SY} 20UIISI[OPER Ul JoSUO J8 dIyMm (/861
‘SSNJIdI(] pue AIni(]) paqlIdsap Udq Sey dwolp
“UAS INBJSEO—XOUUdT JO ULIOJ 19SUO0-3e] YV oWl
190 so3ueyd DY 2AIssdaSord moys ospe Asdog
-1do paziesauas A1epuodds Jo SULIOY I9Y10 SWOS
‘sadreyssip
PazZifeIouad 210W JY) JO sjuswdel) pojquiasal Ay
se AJurelrnd ynm sayids 1endroso dpuadapur ysms
-unsip jou pmod oM “(s861°€861 ‘'[e 19 Iadnuil)
sjusned om} Ul PIPIOIAI UIIQ dARY UONR[NWIS
onoyd £q payoaoid sainzias [endioso juspusdapuy
‘$24nZ19s Teydiddo yiim Judlsisuod euowoudyd [ens
-1A 21posida paqLiosap suno urpnpour sjudned Auew
pue ‘(8/6] ‘'[® 19 LeUISSR]) (I'] JO 2Injes] J1ISLId)OR
-Ieyd ' Sk PIqLIdSIP UIIQ dAey sayIds [enddQ

1661 ‘9 'ON ‘7€ "1OA ‘visdopdy

*S3SBO ISAY] UT UIS A[JUI)SIS
-uodur sem (8261 ‘'8 10 weuIsse]) sioy)o Aq pojou
asuodsar jewisAxoredojoyd jus)sisuos ayJ, "Ieplo
-SIp SIY} JO 2Injed) v se paziseydws usdq j0U ARy
$331eyosSIp rensnun 3sdY) INq ‘(0661) ‘[ 10 WYsek
-2qOY pue (L961) 1€ 12 Aemauef( jo suoyedrqnd oy
ur suoneISH{[I WOS Ur Juasdsd ase A3Y) pue ‘sarem
—oyids jse} suonuaw A[JOLq (8.61) ‘Te 19 LIBUISSR],
*A1IATIOR oARM-IYIdS ZH Z]—9 Sem SIased 9say)
ul yoIssa1§osd aseasip yum anjesy g juaunuoid
QYL ‘PAqLIOSIP U3q dARY (R/6] ‘‘[e 10 LIBUISSB])
saAem—oNIds ZH G—¢ pue ‘(p/6]1 ¢'Te 10 9do] Zuaes)
soAem—oNIds ZH £ ‘(1961 ¢ T2 10 10807y) soyidsAjod
‘uoissaI301d ISBISIP YIIM “SISBD INO Ul Jussaid jou
sem Inq ‘(6,61 ‘I 19 IpIROURIN /961 ‘T8 13 [YaNY)
UJIS UD2q Os[e sey AJIANOE uLIodafids ayj Jo 3dudl
-INJ3I JIpoLIdd “A[dYI[un sisousdeip sy} spew Jul
-MO[s punoidyoeq ay) ‘sarsdapids paziessuad Arew
-11d ur ud9s JeY) 0] ISOPd Sem ANANDE dAeM—INIdS
oY1 J[IYM ‘J[eISA( ‘SuneAnoe AjoIel Sem UOIR[IIUIA
-12dAy {ased auo isnf ur siseydws I0LDJUR UB YUm
mrm3ain ApysSis arom Apurey sig) ur sy Apeds
9] ur udas AJIATIOR dArM—aYIds ZH ¢ Jo suiel) Y],
-souids
-ZRIPOZUD(Q 10 SIJRINIqIRQ SUIAISOAI dlom sjudnjed
Ino [[e se AJIANSR Blaq poonpul-3nip pue ‘saxsjdwod
aaem-ayIds jsej opnjijdwre-mo| paxIuIdul judanbaiy
Jo 2doudsaxd ay) 03 anp Ajqeqoid sow SI Sy} yeyy
QARG IM "(L96] TR 10 1980y ‘¢96] ‘Jofef 3 pue
weH ua], dooAdH uBA) pajou AIsnoiadid usaq oaey
S913UaNba1] I19)SBY POXIULINU] (0661 ‘T8 19 IyseA
-eqQOY ‘861 ‘'IB 19 LIBUISSB]) SIAYI0 AQ PaqLIISIp
us9q SBY SISBI 9SAY) JO YOBI Ul UIIS pUR UOISSAIT
-oxd aseasip yim Surproujod Suimofs punosdyoeq

‘'sa)yidsAjod pue sarem-oyids ise}

‘Auanoe elaq BuiAiiano yim punoabxioeq mols smoys weibojeydeouansjoa|3 1asuo Jaye sieah § ‘abels aje 'g# usned ‘g€ 'Oid

£oatao
A ‘jRMV'»+Aa w\'\'\,f" AN i NLIEN ity oo
3

NWWUA :’\@/\/‘Vﬁ\ uwwrﬁ P

A

fAM WWV\J\/\N'A MW} Paspndnlf ‘p,/vaM “ )\\/

AnA AN NPT W P i e “Jw AW
Wl et ‘*J Bt e n\!.
A jwv' A /\ ;‘w“v’kumw\ (L«J Zalley m\\w% uf\w\/h i,fw wmm/%\/«t

W '\ww g f ’mmw\fww.mw\v ,w N i va’ rM«Mm \N M,@M V-6
oo JVW\/\‘lMM'\" e waﬂw\w A NG L
AP N L Jv\jf‘ wwwvx AR NN gy v ~WJ N ﬂ ”M4 " /\)\Iw,\”vfw«w WW»‘TH(JV/‘ﬂV’AFM‘;wx’m‘ww ’“J"wv Tv-74a

W w PN A A R -
v/ WWWWWMMM AN b A e S Tverda

Vﬁ v}« WM

W\J M\WM\/\W“«/V RN eI Nl N i i Al degeds e, TV0

":‘:ﬂ '\M A 'I’J/T‘fu‘\ﬂ% ﬂw\»f&\ \w’\u-uwj\/ v'“““ M Y10

\P»/M ity Mﬂm PN, M, TV
lr‘ﬂr\ﬂ, i, AMI 'A’J‘ 'V/V\”-"JN IV-td
IR TS T S N Mwﬂ A%

" »/\'\,/‘/"‘v

Wi *\N'”JMJWN\AM *W%\M\ww’ ”\J‘,ﬁ% Tv-rd
m)pw/“w‘ )‘)}‘M/»W‘L(W’\ W‘ V\J‘ kIv-ed

TV L3 NHIX D 868



EEG IN LAFORA DISEASE 899

and the progression to prominent fast spike-wave
complexes over time appears to be unique.
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RESUME

Les auteurs ont revu 18 enregistrements EEG pratiqués chez 4
membres d’une famille présentant une maladie de Lafora.

Chaque patient était issu d'un mariage consanguin et a présenté
dans I’adolescence 1’association progressive de crises, d’un my-
oclonus, d’une démence et d’une ataxie; le diagnostic de la mal-
adie a été confirmé par une biopsie. L’EEG présente, a la phase
initiale de la maladie de Lafora, un aspect comparable 4 celui de
I’épilepsie généralisée idiopathique, mais le ralentissement de
I’activité de fond évoque davantage I'EEG des épilepsies génér-
alisées symptomatiques (EGS). Pendant la progression de la mal-
adie, les auteurs ont constaté une augmentation de ’activité ép-
ileptique EEG, avec modification importante de la morphologie
des PO, qui ont augmenté de fréquence, jusqu’a 6-12 c/s, avec
composantes accrues en Polypointes rapides. Contrairement a
d’autres formes d’EGS, I'EEG de la maladie de Lafora se dis-
tingue par une augmentation de fréquence des PO au cours de
I’évolution.

(P. Genton, Marseille)

RESUMEN

Se revisan 18 estudios de EEG en 4 miembros de una familia
con la forma de Lafora de una epilepsfa mioclénica progresiva.
Cada paciente fue producto de un matrimonio consanguineo y en
su adolescencia presentaron ataques progresivos, mioclonias,
demencia y ataxia, y se les practicé una biopsia que confirmé la
enfermedad. Los EEGs practicados precozmente en la enfer-
medad de Lafora tienen una actividad de punta-onda que semeja
la que se observa en epilepsia generalizada primaria y la lentifi-
cacion de la actividad de fondo es mads tipica de epilepsia gen-
eralizada sencundaria. A medida que la enfermedad progresa se
observé un incremento de la actividad epileptiforme y un cambio
sorprendente en los complejos punta-onda con marcado incre-
mento de la frecuencia hasta 6-12 Hz. y muchos méas compo-
nentes de polipuntas de breve duracién. Contrariamente a otras
formas de epilepsia generalizada secundaria el EEG en la enfer-
medad de Lafora se caracteriza por un incremento de la frecuen-
cia de los complejos punta-onda a medida que la enfermedad
progresa.

(A. Portera-Sanchez, Madrid)

ZUSAMMENFASSUNG

Wir beurteilten 18 EEG-Untersuchungen bei 4 Mitgliedern
einer Familie mit der Lafora-Form der progressiven Myoklonus-
Epilepsie. Jeder Patient entstammte einer konsanguinen Ehe und
wurde als Teenager mit progressiven Anfillen, Myoklonus, De-
menz und Ataxie auffillig; die Diagnose wurde durch Biopsie
bestétigt. Das EEG im friithen Verlauf einer Lafora-Erkrankung
zeigt Spike Wave Aktivitit, die der bei primir generalisierter
Epilepsie dhnelt, wihrend die Hintergrundaktivitédt mehr fiir eine
sekundir generaliserte Epilepsie typisch ist. Mit fortschreitender
Erkrankung tritt vermehrt epileptische Aktivitit und ein deutli-
cher Wechsel der Spike Wave Komplexe mit starkem Ansteigen
der Frequenz auf 6-12 Hz und vermehrten kurzdauernden
Polyspike-Komponenten auf, Im Gegensatz zu anderen Formen
sekundir generalisierter Epilepsien zeigt das EEG bei der
Lafora-Erkrankung mit Erkrankungsfortgang eine zunehmende
Frequenz der Spike Wave Komplexe.

(C. K. Benninger, Heidelberg)

Epilepsia, Vol. 32, No. 6, 1991



