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SUMMARY

Lennox—Gastaut syndrome (LGS) is an epileptic encephalopathy characterized by delayed mental development and
intractable multiple seizure types, predominantly tonic. Drop attacks are the commonest and the most disabling type
of seizures. Resective surgery is often not possible in LGS as the electroencephalogram (EEG) abnormalities are usually
multifocal and generalized, and magnetic resonance image is often either normal or multilesional. We report a case of
LGS with bilateral parieto-occipital gliosis where EEG before and after callosotomy demonstrated synchronized bilateral
interictal epileptiform discharges and ictal discharges becoming desynchronized and running down. This phenomenon
emphasizes the role of the corpus callosum in secondary bilateral synchrony.
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PE3HOME

CuHapom JleHHokca—lacTo (CJIT) — 3710 anunentuyeckas aHUedanonaTus, xapakTepusyLwascs 3aep>XKoin YMCTBEH-
HOro pas3BuTUA U TPYAHOM3INEYUMbIMU NPUCTYNAMWU HECKOJSIbKUX TUMOB, NPEUMYLLECTBEHHO TOHUYECKUMU. TTpucTynbl
nageHuns ABNATCA Hambonee pacnpoCTPAHEHHbIM U Hanbosiee MHBANUAU3NPYIOLWMM Tunom npunaakos. Mpwu CIT pe-
3eKLMOHHAA XMPYPrus 4acTo HEBO3MOXKHA, MOCKOSIbKY aHOManuu anekTpoaHuedanorpammbl (33) 06bI4HO MHOMO-
04aroBble W reHepasn3oBaHHbIE, @ MArHUTHO-PE30HAHCHbIE TOMOrpamMMbl 4acTO ObIBAKOT HOPMAsbHbIMWU WKW CBULE-
TeNbCTBYIOT O MHOXECTBEHHbIX NopakeHuax. Mbl npuBoanmM KnnHudeckuin cnyyan CNI ¢ ABYyCTOPOHHUM NapueTo3aThbl-
NOYHbIM rAK030M. INpn BbinosHeHUK 33T [0 1 Nocne Kanno30TOMUN PErMCTPUPOBANINCH CUHXPOHN3MPOBAHHbIE ABYCTO-
POHHWE MHTEPUKTANbHbIE 3NUenTUdOPMHbIE Pa3paabl, d UKTabHbIe pa3paabl COKPATUANCH U LeCUHXPOHU3NPOBAUCH.
YKazaHHbIi )eHOMEH NoAYepKMBAET POJib MO30JINCTOrO Tesla BO BTOPUYHON 6uaTepasiHON CUHXPOHU3aLNN.

KNHO4EBbBIE C/TIOBA
dnunenTuyeckas aHuedanonaTna, cuHApom JIeHHoKca—-lacTo, MO30IMCTOE TeNOo, Kanno3oTomMus.

Cratbs noctynuna: 08.06.2021 r.; B gopa6otaHiom suae: 07.07.2021 r.; npuHsATa K nevatu: 12.08.2021 r.

KoHhnukT uiTepecos
ABTOpbI 3aABNAT 06 OTCYTCTBMU HEOOXOAUMOCTY PACKPbLITUA KOHMINKTA UHTEPECOB B OTHOLLEHMMN JaHHON Ny6nmKauun.

Bknap aBTopos
ABTOpbI CAeNann 9KBUBANIEHTHbI BKNa B NOAFOTOBKY Ny6nKaLuu.

Ans uMTMpoBaHus

lonunHatx G., Munnawn A., Oneax A., MatTtucany Ix.B., PagxakpuwHaH K. MoaTBep>XAeHNe poam MO30JMCTOrO Tesla B reHepanu-
3aUNN NHTEPUKTANbHbIX U UKTANbHbIX 3NUAENTUGOPMHbIX Pa3psAA0B: KIIMHNYECKUIA CNyYail ¢ BbINONIHEHMEM WHTPaKpaHuanb-
HOI aneKTpo3Huedanorpaum nocne Kanno3oTomuy npu cuHapome JleHHokca—lacTo. Snuaencus n napoKcu3mMasbHbie CoOCTO-
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INTRODUCTION / BBEAEHHUE

Corpus callosotomy was first introduced as a surgical
technique for treatment of epilepsy in 1940 [1]. Dr. William
P van Wagenen from his observations on patients who un-
derwent surgeries for tumours involving corpus callosum
(CC) found that generalized seizures became less frequent
when they sectioned CC. This paved the way for evolution
of corpus callosotomy into an important epilepsy surgery
toolset.

Corpus callosum is a large neural bundle connecting
both cerebral hemispheres anatomically and physiological-
ly and is mainly responsible for the rapid generalization of
epileptic discharges. Hence callosal sectioning should pre-
vent generalization of seizures [2]. Corpus callosum also
has the capacity for simultaneous hemispheric recruitment

anunencus n NapokcnamMasibHble COCTOSAHUS

of seizures. Therefore callosotomy should also reduce the
frequency of seizures independent of its role in transhemi-
spheric transmission of epileptic discharges [2].

Corpus callosotomy is proved to be effective for intrac-
table epileptic encephalopathy like Lennox—Gastaut syn-
drome (LGS) [3]. LGS is a severe epileptic encephalopathy
which is characterized by a triad of multiple seizure types,
distinct slow spike and wave electroencephalogram (EEG)
pattern as well as cognitive impairment. Of the multiple sei-
zure types, the most disabling drop attacks respond better
to corpus callosotomy [3]. Although corpus callosotomy is
an established palliative surgery in the treatment of medi-
cally refractory epilepsy there have been many case re-
ports where callosotomy resulted in uncovering of the sin-
gle epileptic focus allowing for future resective epilepsy
surgery [4].
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Here we report a case of subject with symptomatic LGS
secondary to bilateral parieto-occipital gliosis who under-
went callosotomy following an intracranial EEG performed
to rule out a dominant unilateral focus. The intracranial EEG
was continued into the postoperative period and we demon-
strated running down of bilateral synchronous occipital
discharges and unmasking of a probable dominant unilat-
eral focus.

CASE REPORT / KIMHUYECKHH CTYYAH

A 4-year-old boy suffered from neonatal hypoglycemia
and focal seizures on the second day of life, increasing to 1-2
events per week over 2 years despite being on anticonvul-
sants. He had multiple seizure types including gelastic, right
versive seizures, and tonic-drop attacks associated with fre-
quent head injuries. His cognition was subnormal, visual
tracking was impaired and vocabulary was limited to two
words. The patient had mild right hemiparesis and required
assistance for walking. MRI showed volume loss and bilater-
al parieto-occipital gliosis. A written consent to publish the
clinical case was obtained from the patient (minor’s father).

During video-scalp EEG monitoring, the interictal EEG
showed a slow background activity, with frequent multifo-
cal and posterior dominant generalized interictal epilepti-
form discharges (IEDs). During sleep, burst suppression
pattern was recorded. Twelve habitual events were cap-
tured, suggestive of axial tonic and myoclonic tonic sei-
zures with drop attacks (Fig. 1). Ictal EEG showed general-
ized high amplitude slow waves followed by electro-
decremental pattern.

Patient was diagnosed with symptomatic LGS resulting
from bilateral parieto-occipital gliosis. In view of mild right
hemiparesis as well as multifocal and generalized IEDs with
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bilateral parieto-occipital gliosis, an intracranial EEG explo-
ration was planned to rule out a dominant unilateral epilep-
togenic focus (suspecting left side generation). The parents
were counselled for a possible unilateral posterior quadran-
tic disconnection with a better prognosis versus corpus cal-
losotomy, should the invasive recordings prove a dominant
unilateral focus. If bilateral independent ictal onset foci
were recorded, we planned to proceed with a corpus callo-
sotomy for symptomatic relief from the drop attacks.

Invasive video-EEG monitoring showed very active IEDs
over right mesial parieto occipital and left mesial parietal
and occipital contacts. Twenty-five electroclinical events
were recorded with bilateral seizure onset, and initial ictal
discharges (IDs) were seen over the left temporo-occipital
inner contacts and right mesial parieto-occipital region
contacts synchronously. Because the invasive recording
showed bisynchronous ictal onsets, we proceeded with to-
tal callosotomy and electrodes were maintained for
post-procedural EEG monitoring. Post-callosotomy intra-
cranial EEG showed complete disappearance of bisynchro-
nous IEDs with frequent focal sharp and slow waves only
over the innermost contacts in the right mesial occipital re-
gion (Fig. 2). We also recorded 16 partial motor seizures in-
volving the left upper limb with EEG onset from the inner-
most contacts of right mesial occipital region. No IEDs
from the left hemisphere were observed. Following a run-
ning-down period of 24 hours, the child has remained sei-
zure-free for 6 months, and then developed subtle neck
drops twice weekly with significantly improved attention
and cognition.

At 66 months follow up, the child is doing well without
drop attacks and occasional unilateral jerking of the left arm
and face. Anticonvulsant drugs were tapered down to 3. The
patient became less hyperactive and is undergoing speech

Figure 1. Pre-callosotomy scalp electroencephalogram: bursts of generalized bilaterally synchronous spikes, polyspikes and

slow waves
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Figure 2. Post-callosotomy intracranial electroencephalogram showed disappearance of generalized spike and waves and
focal active discharges from the inner contacts of right mesial occipital region

PHCYHOK 2. IHTpaKpaHUAIbHAS AIEKTPO3HIe(hanorpadus Nocie KaI030TOMUH II0KA34J1a HICUE3HOBEHUE
I'CHEPAJIN30BAHHBIX CIIAFKOB U BOJIH, 4 TAKKC OUAT'OBBIX AKTUBHBIX PA3PA/IOB C BHYTPCHHUX KOHTAKTOB B ME3UAIBHOMN

3aTBJIOYHOM OOIACTH MTPABOTO MONYIIAPUL

therapy for verbal development. Scalp EEG on follow up
showed bilateral independent posterior region spiking.

DISCUSSION / OBCYZKIEHHUE

Drop attacks are the most disabling feature of LGS and
are known to be caused by secondary bilateral synchrony.
This rapid spread via the CC explains the efficacy of callo-
sotomy in reducing drop attacks in LGS patients [1, 4-10].
As far as we know, this is the first case of pre-callosotomy
intracranial EEG that was continued into the post-callosot-
omy period and the first intracranial EEG demonstration of
rapid desynchronization of bilateral epileptogenic foci in
LGS immediately after callosotomy.

Several hypotheses regarding how callosotomy reduces
seizure frequency have been proposed. The GG, through its
rich connectivity between the hemispheres, enhances bi-
lateral synchronization and generalization of IEDs and IDs
[1, 4-10]. Callosotomy disconnects the pathways between
homologous areas of two hemispheres, disrupting the syn-
chronized IEDS and IDs and revealing the primary focus
(focal discharges) [4-6].

H. Oguni et al. found that callosotomy can distinguish
between primary versus secondary bilateral synchrony [5].
The secondary bilateral synchrony (SBS) is feaured with
disappearance of IEDs post-callosotomy on the contralat-
eral side, suggesting a primary epileptic focus with sec-
ondary bilateral synchrony, similar to our case. In contrast,
bilateral independent IEDs persisted in post-callosotomy
PBS (primary bilateral synchrony) patients [5]. However,
the authors also hypothesized that CC plays both facilitato-
ry and inhibitory roles on interhemispheric spread of sei-
zures [5].This phenomenon accounts for the increased or
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newly developed IEDs and IDs in the less involved hemi-
sphere due to being released from the inhibitory effect of
callosal fibres.

S.S. Spencer et al. also postulated that generalized IEDs
may persist post-callosotomy, indicating the presence of
extra-callosal diencephalic and brainstem pathways in-
volved in synchronization of IEDs [6]. However post-callo-
sotomy ictal onsets showed absence of bisynchronous IDs,
favouring a major role for CC in the interhemispheric trans-
fer of seizure discharges. Post-callosotomy, significant de-
crease in I[EDs could be due to reciprocal facilitation of the
cortical epileptic susceptibility by the CC apart from dis-
rupted synchronization. Direct recording of callosal com-
pound action potentials, further supports the evidence that
GC is not just a pathway for propagating epileptiform dis-
charges but has the capacity for simultaneous hemispheric
recruitment. In the present case, we recorded focal motor
seizures immediately post-callosotomy with ictal onset
from the right mesial occipital region, which ran down over
24 hours. Similar observation was noted by S.S. Spencer et
al., where 5 out of 17 post-callosotomy patients developed
more intense focal seizures [11]. Our patient remained sei-
zure-free except for occasional unilateral jerking of the left
arm and face during the 66 month follow-up period.

CONCLUSION / BAK/IIOYEHHE

We report a case of lesional LGS in which post-calloso-
tomy invasive EEG revealed running down of bilateral oc-
cipital synchrony and perhaps a more dominant unilateral
focus. If seizures recur with concordant unilateral scalp
EEG signs, we propose a future second-stage focal resec-
tion/disconnection as appropriate. The intracranial EEG
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findings in our patient highlight not only the utility of cor- monitoring was continued till post-operative period, re-
pus callosotomy in patients with symptomatic LGS with bi- vealing running down of bilateral occipital synchrony and
hemispheric lesions, but also its possible mechanism of unmasking a more dominant unilateral focus. Essential to
seizure reduction. mention, the current patient described here is the first

Considering the fact that few series of intraoperative case of pre-callosotomy intracranial EEG that was contin-
deep intracranial EEG recordings before and after corpus ued into the post-callosotomy period, and the first intra-
callosotomy have been already published, with similar cranial EEG demonstrated rapid desynchronization of bi-
findings. However, to the best of our knowledge, this is the lateral epileptogenic foci in LGS immediately following
first case of symptomatic LGS where pre-surgical invasive callosotomy.
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