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EEG 5 Electroencephalogram

Measurement

¢+ Electrical potentials
between electrodes
placed on sealp

EEG contains
information about the
functioning of the
neurons

Video-EEG

Time locked video/surface or
invasive EEG

Use seizure semiology
“Lateralizing Sign” + Electrical
data for localization
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Lateralizing Signs

Physical signs occurred during
partial seizures or postictal _
periods with proven relationship
with the side of the
epileptogenic regions.

Ipsilateral / contralateral

Clinical Neurophysuwlogy \

dominant / nondominant
hemisphere

Irritative, Epileptogenic &
Symptomatigenic Zones

may locate

.S’ei;'urs Type 1

Lateralizing Signs :" ) _ .
Eloquent Areas Epileptogenic lesion

Focal motor seizure=>

Contralateral motor strip &
Somatosensory aura=>Contralateral sensory strip

aura=>Contralateral primary v l\Ulll cortex
Dominant hemis}

Postictal dysphasia
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Epileptogenesis

Epileptogenesis —— =& Lateralizing Signs :
“ 1. Version of head & eye
- During seizures
- At the end of GTC of versive seizures®
2. Unilateral dystonic posturing
3. Unilateral automatism
4. Ictal speech/Vocalization
5. Ictus vomiting

6. Automatism with preserved
responsiveness (APR)
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Late!'allzmg Signs : = S Late!'allzmg Signs : = =
Versive Z AN Versive 7

Contraversive during seizure : | i — i
Unquestionably forced & involuntary head and eie head and eye
tonic or clonic head & eye movement Location movements moyements

of selzure Ipsi- Contra- Ipsi- Contra-

E)e(:)SSLiIJ[l ;[(I:)r:'lglnl 8 ] su Stal ned un natU ral onset Totak lateral lateral lateral lateral

. . : Frontal 39 (12} 0@ 37 (10} 0(0) 2(2)
Wyllie E.(1 985) : cqntralat_eral verswelmover_nent Termporal 31 22 0 © 20 (14) 7 P
occurred during seizures in 61(74) seizures in 27(37) Parietal 2(2) o 22 0(0) 6 (0)
patients -Heads & eyes moved together in 40/61 Oceipital 21 040 zm 0 0
Sz. 7/61 eye only can not analyze eye movementin Total 74 (37) 0{0) 61(27) T4 6 (6
the rest

Numbers refer to seizures (patienta);

The lateralizing e he
Wyllie E, Luders H, Morris HH, Lesser RP, Di




Lateralizing Signs
Versive

Location
of seizure Quiet Staring and
onsel Total staring automatisma (versive at onset)

Frontal 37 1m 5 (5) 0(0)y 32 (10}
Temporal 20 (14) 22 18 (14) 0
Parietal 2(2) 1 0(0) Ln
Occipital 2( 0(0) 0() 2(1)

Total 614(27) 8(8) 18 (14)

Numbsers refar res (patients).

Lateralizing Signs : . |/ —

2

Versive 7
f ‘
The first versive movement of each seizure whether it
occurred initially which is more common in extra
temporal or after a period of staring & automatism @8
in the temporal lobe epilepsy
Nonversive lateral head and eye movements
occurred ipsilaterally and contralaterally with equal
frequency and were nonlocalizing, but versive
movement was a reliable lateralizing sign.
Version will be more specific if

Occurred just prior to secondary generalization

Accompanied by neck extension or mouth
deviation.

Late Ipsiversion aftéri

A

GTC

61 versive seizures in 27 epileptic patients
12 of the 27 secondarily generalized versive seizures
also had ipsilateral head and eye version at the ené
of the generalized convulsion.
During initial contraversion, ictal activation was predominant
in the hemisphere of seizure onset;
during late ipsiversion, in the hemisphere involved by
secondary generalization.
Late version, unlike initial version, is frequently
ipsilateral and cannot be assumed to indicate seizure
onset in the contralateral hemisphere.

Ipsilateral forced head and
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Lateralizing Signs : :
Versive

Once contraversive begins

=> focal motor activities of arm & face are
common,

=> can assume fencing position, (M2e,
secondary motor area )
Distinction of versive & non versiveis critical
to the accuracy of this sign

Lateralizing Signs : :ﬁ
Versive

|

Studied the eye movements (EM) elicited by
electrical stimulation of the frontal lobe in 19 awake
patients 2
All had contralateral conjugated EM.

saccadic in 16 patients (84%).

11 patients (58%). Had head version, always following the

eye deviation,
eye field somatotopic distribution

All patients had motor cortex contiguous to the eye fields.

In 17 patients (90%) the eye fields were located in front or at

the level of the motor representation.

No silent cortex between the motor strip and the eye fields.

human brain.;Neurology 1990 Feb;40(2):296-9

d Clinic Foundation, OH

Unilateral dystonic =
posturing/automatism 7/

‘ ‘
Definition : Forced, Unnatural posturing of
arm or leg on one side usually with rotatory
movement. -
First noted in 1985 that in pts w/ Sz free after
temporal lobectomy has this sign =>
localizing value.

The study was done initially retrospectively by
reviewing 91 Sz of31 pt => 14 Sz from 8 pt
have dystonic posturing.

»y J, Rothner AD



Unilateral dystonic
posturmglautomatlsm/ / 7

|
Group I:
91 CPS from 31 27 additional CP8
patients selzure- wiih dystonie
free postsurgery posturing
Lateralizing signs Ipsi Conira Ipsi Contra

Unilateral dystonic 0" 14 (8) 0 27 (10)
posturing
Unilateral automatisms 13 (7) 0 0
in presence of
dystonic posturing
Unilateral automatisms 7(5) 6 (3)
alone
Version of eyes o 14 (8)%

ng value of non-speech vocalisations in seizures
g'in the frontal lobe.

res, seizure free> year postoperatively.
Twenty seven patients aged 1-42 years (mean 15
Age at epilepsy onset ranged from 1 month to .1 years
(mean 7.1 years).

All selected patients had a unilateral MRI detected lesion
hin the frontal lobe.

fteen patients had right sided, > patients had left sided
epileptogenic zones.

satlons were distinguished from ictal
e to motor or vegetative seizure
y (for examplerespwatory sounds).

Pure ictal vocalisation occurred in 11 patients of whom
nine had a left frontal epileptogenic zone (p<oon

Ictal vocalisation could be an additional lateralising sign
in frontal lobe epilepsy.

Vocalisation at a subverbal level also shows a left

Marawes
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Unilateral dystonic

}
posturing/automatism 7/
|

Always involve the arm,associated with tremor / choreoathetosis
Occured 17 seconds after clinical onset, 15 s after scalp EEG onset & 53 s
after subdural EEG onset. Lasting 28 sec.( 10-65)
13/14 has unilateral hand automatism in opposite hand during dystonia. ™
10/13 started off w/ B/L hand automatism & was then interrupted
Tonic alone => Contralateral ER in 7/19 and has ipsilateral ER in 3/10 Sz
Unilateral automatism alone = 13/91 in 8 pt. with 1/2 ipsilateral,
1/2contralateral ER
Always occurred before contralateral version of the head ( 6/91 Sz from 4/31
patients)
Oc when the patients do not ha ondz eneralization
Not indicating a poor prognostic sign ( used to be believed that this indicated a
rapid fronto/parietal spread.)
Distinction between tonic & dystonic posturing is essential ( esp use rotatory &
unnatural posturing as a key )

Ictal Vomiting

|
31 episodes of ictal vomiting in nine patients(four patients with subdural
electrode)
Amnesia for the episode occurred in eight of the nine patients.
Interictal epileptiform abnormalities were maximal in the right temporal reglon in
seven patients and bitemporal in two.
Ictal epileptiform abnormalities were lateralized to the right hemisphere and
involved temporal lobe structures in all patients.
Three of four patients recorded with subdural electrode arrays were seizure-free
following right temporal lobectomy, and the fourth continues to have ictus
emeticus at a reduced rate.
Two features that help delineate paroxysmal vomiting as an ictal event are (1)
patient unawareness of vomiting and (2) its association with other ictal
phenomena.
Ictus emet
Kramer R

Automatisms with prese
responsiveness

Automatisms with prese
responsiveness

. ! } R |
EVOSPQC“VE study S . Seven patients (5.6%) had preserved
t ti i i
DSy romOtor Saeres ALtomatieme wih prosensg " "9 responsiveness in the presence of
responsiveness (APRs) are rare - prominent automatisms (lip smacking, =

123 patients with temp! oraI lobe_ epilepsy (57 patients [46%] left- swallowing).
sudet’i3 48 atlems [39% E] ht- sndgd pn¥i (18 ppatlems [[15/0]] g)

bitemporal) with video/EEG monitoring, In 15 seizures, the responsiveness was
tesc}l?gfre”sponswteness % asakmg the patient to respond verbally adequately tested (3.6 questions per
anda 1o rollow motor commands period of automatism)-

Average seizure duration was 71.6 +/- 14.8

seconds (range, 45 to 100 seconds).

Average duration of automatisms was 59.5
Automatisms with preserved responsiveness: a aterqllzm .sign m

psychomotor seizites +/- 13.5 seconds (range, 40 to 80 seconds).
Neurology 195 Janjis(1):1-4 ;Ebner A, Dinner DS, Noachtar S, Luders H
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Accuracy &
interobserver vara

e 4 |
¢ = n f 1 1gns,
Ictal EEG was localized over the rlght e el g e

temporal area in nine seizures, over the .
right hemisphere in five, and was o e

- - - Bign (neizures)
nonlocalizable in one seizure. versen T
. . Dystonie posturing 141200 AT 124-50) 3% 18-100
APRs never occurred in left-sided et e R G5 e
pSyChomOtor Selzures and occurred In l’::::::]’:y:.mmm 82 21% (10-32) 0.80 100% (%
Unilateral automatisms 8 (20 21% 11032/ 0865 1007 1%

10% of the right temporal cases. Tupper exeriiy

Ictal speech 6(13) 105 1625 035 B3% (58-100)

In conclusion, APRs reliably lateralized to el B RN B
the right side in temporal lobe epilepsy. il ot B g Py b rgroe

conatructied s the proportion of errors is vanishingly small.

[T ——
Murphy D, Luders HO:Department of Neurc

Accuracy & == Accuracy &
interobserver varalbiﬁtﬁh interobserver varai

The eplle%ogefmc ;egwlon 1.ER_% was |a;?l?|I29d Iby a(g%lv)mg |a§4l3|lfénogo 21% had postictal dysnomia, indicating a dominant-hemisphere
signs in 78% of patients; positive predictive value was 94% (90% _ — 100%)-
Cl = 87% to 100%). Overall kappa was 0.68. ER/(kapp? 0.89, PPV 100‘,/")', ) )
Signs were considered present if seen by two or more observers. # 16% had ictal speech, usually indicating a nondominant-
Forty-five percent had version, ie, forced and sustained head deviation hemisphere ER (kappa = 0.75, PPV = 83%).
(kappa = 0.76, P_PV = 94%); Dystonic posturing, postictal dysnomia, ictal speech, and
37% had dystonic posturing of the upper extremity (kappa = 0.47, PPV unilateral upper extremity automatisms may indicate a higher
= 93%); probability of temporal lobe epilepsy.
34% had unilateral mouth deviation (kappa = 0.83, PPV = 92%). These . . . .

Analysis of lateralizing signs shows good interobserver

signs indicated a contralateral ER. . . K .
Twenty-one percent had unilateral upper extremity automatisms, all agreement and provides useful clinical information.

ipsilateral to the ER (kappa = 0.65, PPV = 100%);

blinded multiple-observer analysis.; N
S ; Murphy D, Luders HO;Department of Ne
and Clinic Foundation, OH 44195




