A neurobehavioral treatment for unilateral complex
partial seizure disorders: A comparison of right- and

left-hemisphere patients

DOMMA JOY ANDREWS, JOEL M. REITER, WARREN SCHOMFELD, ALBEAT KASTL & RATT

DENMIMNG

Andrews/Reitar Epilepsy Aesparch Frogram, 550 Ooyla Park Dr, Santa Rosa, ©A 85405, USA

This study looked at the efficacy of 3 muli-disciptinary neurobehavieral appronch far treating paticnts with complex pactizl
selzure diserders. Patients with o stizure Focus in either the left or right hemisphens were compared for overall effoctivencss of
this apgroach it achicving contrel of comples pertial seizures. Patients in this stedy received shor-term treatment based on &
model of salf-comtral develagped By the AndrewsReiter Epilepsy Research Program,

This research seleered alb patients wha met the Sateralization eriberion from among cases feceiving shorl-erm tredlonent
berween 1992 nnd M896, Forty-four paticnts were identified, o group of 21 right-hemisphers subjects and a second group of 23
left-hermisphere subjects. Thess potients were treated in a shori-ierm (5 consecutive days) weatment pratacal ard e eeleased,
with weekly phone comzet for & months following trestment, They were then followe:d for 2n additional E¥ menths thraugh
the continued swbmission af their seizuie logs and journals, Subjects in both proups keps seizure recards dureaghout the stady
starting with a two-menth basehine period, (iher data eolleeted allowsd study of the interaction of emetionn] states with seizun:
DECUITENTE,

This preject peeduced valuable and relevant infonnation eegarding neorobehavioral manzpement interventions 25 an effective
adjunetive or altermative trextseant Tor oblaining seizure contral in eptlepsy patients, Overll, 9% of patierts wreated schieved
seizure control. Mon: than 649% identified & recagrizable emolional state that triggeeed seizores, The emational irigger was

specific for either the right or et hemisphere,
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INTRODUCTION

The purpese of this stedy is to fest the efficacy of
a short-term mult-disciplivary newrcbehavicral ap-
peoach for treatment for patients with a unilateral
seizwre focws who had wncontrolled complex partial
saizeres (CPS). The treatment is based on a model
of sclf-control developed by ihe Andrews/Reiter
Epilepsy Rescarch Program. The resalts from twa pre-
vious studies wtifizing this approach arc encourag-
ing, in that they show more than 7056 of the patients
are able to confral scizores after trestment®-2. This
spdy used @ multi-gronp time secies design with @
temporary single-treatment phase, In addition 1o in-
formation on seizore frequency, data were ¢ollected
regarding severity of scizures, presence of & pre-

seizure warning, and emclical state prior to o seizuce.
This additional information allowed investipations on
how specific hemispherie lesions affect patients and
Their response to tremment. The treatment model 5
described in the workboek: Toking Contesl of Four
Epilepry: A Warkbaok for Pativnes and Prafessionals’,
It has heen a successtul adjunclive approach for help-
ing individuals who continue o expericnce sedEures
despite therpapeutic levels of anticomvuleant medica-
Loa,

This study has three major goels. Goal ot lis wa
components: () 1o measuee the effectivencss af & meu-
rabehaviornl approach in treating of oght- and left-
hemisphere CPS patients; and {2) to determine if there
is a predictable inceease in the frequency of seizure
potentials (i.e. suras only; these ane listed as aborted
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seizures) following the first aborted seizure. The sec-
ond goal is to measure the bmpact of having a pre-
seizure waming on ability to achieve contral, The third
goal is o examing whether patients in the two groups
have a predictable emotional stete that precedes the
seizure, If so, do the two groups differ in what tha
emotional state is?

The consequences of having epilepsy are numer-
ous, complex, and varied, According 1o psycholog-
ical studigs this is especially tue in the case of
CPS*¥, Physicians have long known that the qual-
ity of life for many epilepsy patients is less than op-
timal. This effect is due 1o both the occumence of
seizures and the drugs vsed to treat them. For the in-
dividual the combined effects of both seizures and an-
ticonvulsant drugs have an altering and often debili-
tating effect on persenality, intellectual performance,
self-image, seli-confidence, and ﬁlf—sct&p[antﬂl"'q—] l.
The seizures can distort or inhibit any brain function®.
There can be changes in sensation, perception, cogni-
tion, speech owtput and analysis, arousal, affect, mem-
ory storage and retrieval, motor activity, and behay-
for’. Not only can seizures cause strong emotionel af-
fects, but strong emotions generated by extemal events
can precipilate seizures, often serving to reduce the
social interactions of these patiemts'™, Finally, stud-
fes show that the effects of anticonvalsamis further
impair cognitive functioni:'lg":'-”_ The proportion of
patients experiencing adverse reactions (o anticonvul-
sants increases (o 50% for paticnts who are on three or
maore anticonvuisant drugﬁ] =13 A more recent double
blind crossover study, of 15 newly diagnosed patients
an mono-dneg therapy, has shown that some cogni-
tive impairment s observed even ot low serum lev-
ets of phenytoin, phenobarhitzl and carbamazepine™.
Therefore & treatment that both reduces seizures and
the need for anticonvelsant medications could play a
sipnificam role in improving the quality of life for peo-
ple with epilepsy.

Aura phenomenon in epilepsy

The relationship between anxiety and the oocurrence
of scizures has been observed with interest by cling-
cians throughout time'* and has heen the subject of
special study looking at the influence of emotion on
the occurrence of convulsions, primanly a state of anx-
iety!®. It was theorized that some other event preceded
this anxietv and that this precursor led to the anxiety
reaction'®. The term that identified this precursor 1o
seizures is the “aura’ and refers (o a symplom or group
af sympioms which precede a seizurel”.

The aura may consist of an unusuzl sensation, a
body movement or a feeling state. Examples of come-
mon auras are fashing lights, tingling in an area of
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the body, an abrupt change in mood, sudden fear,
an unpleasant smell, dizziness and twitching of the
extremities’, What determines the type of aura is
the area of the brain from which the seizure origi-
nates'®. The aura experience iselfl is thought o be
the result of a discharge of electrical energy in 2
particular area of the brain which reflects the fune-
tion whose characteristics are inherent in the senss-
tioa'?,

Most people with epilepsy who have been able to
identify their ‘pre-seizwre aura’ also note that their
sura experience does not always result in a seizure!®,
This poses the question of what determining factors
sometimes cause an clectrical discharge in the brain o
lead 10 a seizure and other imes resull only in an aura.
It appears that consciousness ¢xists in a range belween
the variations in brain excitation and inhibition that are
possible. These two processes are equally important
for coordinating brain cell functien’. In people with
CP3, there is a disturbance of the neuronal network
in one area of the brain, Within this area, the process
of inhibition at times does not function effectively, re-
sulting in too much excitation, When the energy in the
neurons reaches a state of extreme excitation, a sudden
electrical discharge is released. This is what causes
the aura and its pssociated sensation®. The sensation
itself is followed by anxiety to some degree or another
and this reaction might be more aptly called the *fght-
fiight response'*”, which calls up a predetermined and
complex group of physiological reactions. The first of
these appears to be the cessation of breathing®!. If one
just concentrated on this aspect of the primal response
pattern, one would quickly come to an understanding
of how this primal response might lead o a seizure.
For the brain to maintain normal levels of function-
ing, a regular and steady supply of oxygen must be
delivered for use. When this supply is cut off, even for
short pertods of time, it is likely w alter normal fone-
tioning. An individual might begin o feel light-headed
or dizzy, In the case of a persen experiencing an aura,
the breath holding creates a cnsis which can quickly
provake a seizure’,

Triggering mechanism for seizures

There are a multitude of potential tripgers for CPS,
These mechanisms can be isolated, mueltiple, or intgr-
active depending on the complexity and mass of the
brain tissue involved. Triggers can be physical (stress),
internal (emotionally charged or chemical imbalance),
or external {pressures). It has long been known that
physical and environmental stimuli have been respon-
sible for triggering seizures {e.g- breathing cate, psy-
chological and physical stress, music, reading, and
phatic stimuli}=,
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Medical approaches relying on medications alone
tend to ignore the emotional life of the patient. In
s0 doing, they overlook important information which
could promote scizure control if appropriately used.
It has been arpped that the cpisodic nature of this
chronic disorder carmes with it a predictable pattern
of fears and concerns that impact all individuals with
cpiiepsy to some degree, This impact on the individ-
ual life has been found o be related 1o behavioral znd
emotional adjustment seizure state problems regard-
less of the severity of the seizures®™.

Siteations or life issues that contributed o the onset
of the seizore, which might have been solved carly in
treatment, tend 10 become elusive, These same wnre-
solved issues and the patient's emotional responss 1o
them tend to be a stimulus for overloading a patient’s
toping mechanism?. It is the averload on this coping
mechanism that is thought to be the stressor that trig-
gers (causes) the seizure stae™ 2%,

Hypersensativity 1o heat, the blare of sirens, and
the sound of vicuum cleaners or low-flying jels are
nel uncommon rgeers encountered in the clinical
m[ngj. An unusoal and infrequent triggering phe-
nomenon is fownd in the well-publicized case. re-
ported by Bamani, (1989) of a 45-vear-old woman
who was tiiggered into a setzure every time she heard
the voice of Mary Hart, the female host of *Entertain-
ment Tonight’, Among the more commaon [rggers are
sleep deprivation, missing meals or medication, and
strong emotional reactions of all tvpes, both positive
and negative?,

In the self-control paradigm for treating seizures, the
discovery of the trigrering mechanismis) is paramount
in the goal to take contral®, A commonly held belief
concerning the mgger mechamism s that it is con-
nected with high arousal states (i fear, stress, af-
fect or overcxertion). Dahl’s (1987) study of 18 sub-
jects {11-14 years of age), observed that low-arousal
in children was also a tigger for seizures as well, It
would follow that we are seeking a balance in brain
functioning that does not exceed o parameter on either
end of a range of a potential spectrum or threshold of
CONsCioUsnEss,

MATERIALS AND METHODS
Sampla

Thizs study compares right- and left-hemisphere foci
paticnts with respect to their response to the AR short-
term ireatment model, In particular, the study inves-
tigates: (1) to what degree both proups achieve sue-
cess with seizure contrel, (2) o what degree having
a pre-seizures warning affect swecess with reatmaent,
{3) whether the seizure potentials increase for a time

following the first aborted scizure, and {43 whether
there 15 a predictable lateralized emotional precur-
sor involved in the riggenns machanism for seizores.
The study examines 44 patients with lateralized foci
who have been treated in the short-tenm treatment pro-
tocol. A description of the study groups and ehg-
bility critena is outlined helow under subject selec-
tiorn,

Measures

As purt of their freatment protocal, buseline setzure
data were collected as well as 2 complete medical his-
tory on cach patient. Bach subject was provided treat-
ment for 5 days and dara in the form of seizure logs
and journal entries were collected weekly for at least 2
vears following the treatment period. In addition, par-
ticipants had weekly phone contact with the epilepsy
counselor dunng a post-treatment penod for 6 months,

Procedures

A protocol Tor short-lerm treatment was developed in
1992 as a response 1w o demand by individuals who
livedd outside owr clinie's usual service area, The sub-
Jects were informed thot this approach had net been
tested and its potential for redection of their seizuras
was unknown. Appropriate procedures for informed
consent, protection of human subjects, and data col-
lection were developed, and each patient or guardian
signed an authorization on the intake form giving their
permission o collect and use their information for re-
search,

Subjects selection

(a) Sampia size. A il of 44 patients with a Iateral-
ized lesion in either the rght (n = 21) or left (v = 23)
hemisphere requested and received treatment in the in-
tensive program between 1992 and 1996, This group
of 44 patients represents all of those wha had a spe-
cific diagnosis of ether nght- or left-hemisphere foa
complex partial epilepsy (established by pogitive EEG
recordings andfor positive MRI results) and therefore
meet the lateralization eriteria for this study, All of
these subjects were shll experisncing seizufes even
though they were on medication at therapeutic lev-
els, All of these patients had cxperienced at least three
medication trals and many were on combinations of
muedications when they entered treatment,

() Sutvoct obgibiily eriteriz. To be elipible for par-
ticipation in this study, patients met following criteria:
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(1) Subjects must have CP3, with positive medical
findings to support the diagnosis of the disorder
(i.e. with & right or left focus). Rationale: This
type of seizure is one of the most difficult (o con-
trol with present medical appreaches and is the
type for which this approach was developed.

{2) The frequency of seizure episodes must be at
least one per month, as verified by baseline
records provided by the parents or subjects prior
to reatment. Rationale: Frequencies below this
Tevel would make the measurement of improve-
ment more difficult,

(3} Subjects must have an L.Q. of 80 or above de-
termined by assessment. Rationale: 1t is proba-
ble that individuals in thiz 1O, range can rapidly
learn the AR procedures, given the short time
frame.

C)

St

Subjects had to be nine years of age at the time
of recruitment into the study, Rationale; It is felt
that thiz is the youngest age that could benefit
fromm this short-term treatment protocol.

{5) Suhjects must be highly motivated to participate
in this protocol. Bationale: Tt is felt that without
this commitment the AR methods could not be
Tairly assessed.

TREATMEMNT OF DATA
Baseline data collection

Baseline data were collected before subjects entered
treatment. The patient records were reviewed by a
medical neorologist, to determine that these panici-
pants met the patient characteristics required for this
study.

The following information was collected: (1) in-
formation on patient characteristics, including demo-
graphic and medical data; {2) coents of the number
of seizures experienced, collected by means of seizure
logs beginning 2 manths prior to treatment: (3) mea-
sures of severity of the seizures, collected by chart-
ing; {4) patient noted seizure-wamings prier fo their
seizures. Tt is obviously important o determine the
number of seizures experienced at baseline, before the
treatment period beging, so thal comparisons can be
made with the numbers reported afler reatment. Al-
though a change in the rumber of seizures is the pri-
mary clinical outcome to be measured, additional vari-
ahles inelude assessment of changes in the pattemn of
seizune activity, evaluation of the effects of having a
pre-seizure waming on scizure control, and determi-
nation of emotional states which precede seizures. As
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described in later sections on data analysis, similari-
ties and differences in patient charzcieristics between
thie two treatmant groups were examined.,

{a] Saizura charting. During the two-month baseline
period, all 44 subjects in the study kept a daily record
of seizure activity by means of a seizuce log. The pur-
pose of the seizure log is f0 maintain an accurate count
of how often seizures occur. Each scizure log form
provides space to record one week of seizure activity,
and subjects were provided with sufficient logs for the
entire baseline period,

(b} Patient characteristics.  Demographic information
about age, sex, occupational and mantal stams was
obtained. Specific information about subjects” adjust-
mett o seizures, social and iniellectus! functioning
and quality of life was obtained in the intake interview
from both the subjects and the parents point of view.

{c) Fatient freafmant phase. The treatment period
fasted for 5 days, Following treatment a 10 minute
follow-up contact by phone once per week for 6
months was made post-treatment. Subjects received a
capy of the workbook and were required to read it and
do assipnments in cach chapter as part of their treat-
ment in the AR program. This served 1o standardize
the appreach for the short-term treatment participants.
The areas coverad in tregtment are described in Taking
Comtral of Yeour Epi.l‘eps_vz and other documentation!
outlined under AR treatment below.

Subjects all received the same treatment, which con-
sisted of relaxation training, which includes daily re-
laxation (home practice for 30 minutes with relax-
ation tapes), guided relaxation raining, two exposures
to biofeedback alpha training, and counseling dunng
the 4 days of treatment. The biofeedback training was
dene with an Autogen Systems Instrument (ASI-120
EEG unit). The ASE-120 is a research grade single- or
raulti-channe] biofeedback unit.

The goal of this training was to introduce the patient
to the concept that they have some control over the
functioning of their brain activity, Tapes wene used to
facilitate an experience of relaxation while being maon-
itored. The relaxation tapes used were developed by
Inner Health™®, These were used for daily reinforce-
ment and practice for relaxation training at home fol-
lowing treatment as well.

Subjects in the reatment growps weee taught a di-
aphragmatic breathing technique and were instrected
to take such breaths when they anticipate a seizure?!.

In addition, these subjects used the comprehensive
seizure log, These subjects were asked to record no
cnly their seizures but any awargness of their aurz and
pre-seizure emotional state, They were asked to make
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Table 1: Summary statistics for lett- and righi-hemisphere group variables.

Range Group

Varizble “from o totzl Mean 5D
Muntber of seizares Left 1 265 T34 31.0 5545
duzring baseline menths Ripht 1 72 124 154 1486
Mumber of seizures Lefi O @ 15 0.6 159
during firal 2 months Right 3 5 0.z3 ol
Ape of onset Left 1 »n 131 121
Right 4 50 200 12.25
Years uneontealled Lefi 1 4% it.5 12.65
Right 1 kYl 131 10L21E

a node in their joumat to record the information about
the seventy of the selzure, their aura and specific infor-
mation about their emotional state (i.e. what event or
circumnstanoe was responsible for the emotional state),

It is important, in therapy with epilepsy patients, to
promote a reality-based thecapy that strengthens the
boundary between subjective and ohjective reality®”,
Such an approsch is necessary because people with
epilepsy experiencs a wider range of phenomena tha
is directly associzted with over-excitation in dysfunc-
tivnal networks of brain neurons that ereate sensory
experiences that are not based in reality, but instead anc
the cffect of the over-excitation®. Patients benefit from
therapies that are directed at helping them to identify
and respond appropriately to these stimuli®. It pray be
derrimental to approach this population with the nor-
mal focus of traditional psychotherapeutic attention to
transference issucs, because the presenting problems
are not related to interpersonal relationships'?. A cog-
nitive approach to therapy, which presents in a system-
atic way the adaptive difficulties and the psycholagical
siregses that have resulted from the seizure disorder, is
likely to be most effective”,

Treatment was utiized to accomplish

When patients entered the progeam on mors than one
medication &n attempt was made to reduce the medi-
cation to just one, Generally. this medication was pre-
scribed at the lowest possible therapeulic dosape 1o
minimize jatogenic effects. This practice helped the
subjects to distinguish between seizure symptoms and
their normal state of functioning.

Seizure logs and the journal Belped the patient and
the therapist to: (1) discover a dependable waming for
seizures; (2) discover the elemems of the trgpering
mechanism; (3} identify problematic life issues; and
{4) determine the effectivenass of the treatment,

Foltowing the five-day intensive treatment and the 6
menths of follow-up phone contacts, subjects contin-
ved data collection using the seizure lags for a period
of 19 months.

Initial data analysis

Using data collected during the baseline period, both
groups were compared in terms of patient charactee-
istics and seixure frequency at the start of the study,
Seizure freguency was defined as the total number of
sgizures recorded during the two-month baseline pe-
ried. This procedure will serve to assess similarities
and differences between the groups before treatment
began. Umvariate statistical tests were used for this
purpose. In particular, independent sample f-tests were
used to compare the groups for seizure feequency and
ather quantitative variables, For categorical variables,
a chi-sguared test of homogeneity was usad,

Final data analysis

Seizure frequency was examined from the baseline pe-
riod through the post-treatment period. A line graph
showing the mean number of seizures each month was
used 1o present the information visually, with separate
graphs for each patient group. The primary outcome
measire, proportional reduction in seizure frequency,
was defined as, the difference between the number of
seizures during the baseline period and the number
of seizures during the last two months of follow-up,
Analysis of covariance (ANCOVAY was used to de-
termine whether there are significant differences (in
this proportional reduction) between (1) the two pa-
tient groups; and (X} patients who have a pre-seizure
warning and those who do not,

A comparison of the number of seizures during the 2
months following the first aborted seizure to the aum-
ber of seizures at baseline helped to determine whether
a predictable pattern for improvement existed, The dis-
tribution of seizures following the manth when the first
seizure was aborted was deseribed wsing a frequency
distribution.

‘The number of seizures reporied by hoth groups that
were preceded by an emotional state was identified
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from the seizure log, To test whether the groups differ
in the type of emaotional state reported, an independent
sample chi-squared lest was used.

RESULTS

Effect on seizure control

Tival seizore control was achicved by 18 of the 23 pa-
tients in the lefi-hermsphere group, or 78.2% of this
sample and by 17 of the 21 patients in the right-
hemisphere group, or 30.9% of this sample. Seizure
comtrol was achieved by 35 out of 44 patients in the
two groups, of 79.3% for the wotal population treated
in the brief therapy model, These paticnts identified
as having achieved control had been seizure-free for 6
manths or longer,

Summary of variables: multivariate

The range, mean and standird deviation (SD) of each
of the study variables is shown in Table 1 for hath
study groups left (v = 23) and nght (n = 211, All
of the variables hiad distributions that were positively
shewed.

Both groups showed a significant reduction in
seizure frequency following treatment, The proper-
tionai reduction in seizores was caloulated for each
patient, this proportion was converted (o 4 percentape,
and then computed s the mean per cent for cach group
of patients. The mean per cent of reduction of seizures
in both groups 15 greater than 90%. The mean for
the left-hemisphere group is 93.7% and the mean of
the right-hemisphere group 35 93.7%. The confidence
interval for the proportion of reduction in Seizures
achieved by treatment in both groups is as follows;

¢ left-hemisphere group was 92-99%

¢ night-hemisphere proup was 37-99%.

Ses Figs | and 2 for actual month-by-month charting
of the groups seizure frequency.

_ The ANCOVA showed no significant differences be-
tween the left and right groups or between those with

g20d without pre-seizure warnings, in propertional re-

duction in seizure frequency. None of the patient's
characteristics uvsed as covanables in this analysis
(i.e. age, scx, and years seizures were uncontralled)
were significantly related to the proportional reduc-
tinn. Fisher's exact test also showed no sipnificant dif-
ference in the attainment of seizure control between
the left and right proups (sce Table 23,
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Table 2; Fishers axact last.

Camplei= Nt compless

aantrol cieatral Total
Ledt 18 5 13
Righs 17 4 n

Fovalue = 0,563 indicates that thers s no significant diffescrce.

Table 3: Analysis of seizure polantial falicwing first eborted
Sdirure,

Svigare patemtials  Lefthemisphere Righl hemisphere Talal

[nereasad HE 5 15
Snme 1 2 3
Lese ] 11 19
Mol abomed 4 3 7
Tatal n 21 44

Realationship of pre-seizure warnings to seizure
control

It was expected that subjects who have a pre-seneure
warning when they enter treatment or discover one
during treatment would have a better response to treat-
ment,

The number of patients in this patient population
who did nat have a pre-seizure warning was small,
only 12 out of the 44, In the group of n = 12 the mean
proportional reduction was lower than those who did
have a pre-seizure warning, 0.909 vecsus 0.958, How-
ever, the difference was not statistically significant,
Alsa Fisher™s exact test showed no significant differ-
¢nee in the attrinment of seizure contral between those
with and without pre-seizure warnings, although the P
value of 0.101 approached borderline significance.

[rats were analysed (0 determine if subjects expe-
rienced a pattern of change that showed an increase
in the number of seizure potentials {pre-seizuee wam-
ings) following the first zhorted seizere, The analy-
sis of the 2 months following the ficst abored seizure
compired with the baseline did not identify a tvpical
pattern of increase in seizure patentials, This pattern
of increase does happen for some patents. Table 3
shows patienis that experienced an increase, siayed the
same, or decreased their seizures following the first
ahorted seizure and those who never aborted a seizure
are listed.

Emational states praceding seizuras

The number of seizuces reponted by both growps that
were preceded by an emotional state were identified
uzing the seizure lops, To test whether the growps dif-
fer in the type of emoticnal state reported, an inde-
pendent sumple chi-squared test was used to deter-
ming whether a significant differance exists betwean
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Fig. £ Right-hemizghore pabonts seizures by month,

the groups. Table 4 shows (ke results of the nonpara-
metric test for emational tiggers per seizure,

A second est focused on the number of patienis ne-
porting emotional tiggers and the type of tiggers that
they repomed. The chi-sguared statistic has a value of
4398 with 3df. The #-value == 00001 which leads
to e conclusion that the types of triggers are signifi-
cantly different for the two groups. See Tahle 5 for the
paticnis reporiing emotional tipgers.

DISCUSSION

Both groups showed a significant reduction in sehoure
frequency. The reduction in overall seizere activity in
the left-hemisphers group had a mean of 95.7% and

the right-hemisphere group mean was a 93.7% re-
duction. In addition, complete contral was achisved
by 18 of the 23 subjects in the lefi-hemisphere growp
and 17 of the 21 subjects in the right-hemisphere
aroup and this improvement was mairmained for pe-
ric of & months or longer. Figures | and 2 which plot
the progress of cach group of patients, demonstrate
that the improvement in seizure control had a pattern
of steady decline that was maintained throughout 1he
follonar-up period, Therefore, the assumption is that the
el therapy treatment used with these patients 15 re-
sponsible for the improvement noted among the ind:-
viduals i the two growps,

The anilysis of covardance showed that none of (he
covariables in the study significantly relzted 1o the pro-
portional reduction in seizures, The Fisher's exact test
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Tabie 4: Seizures raported with 2nd without ematiengl trigges,

0. J. Androws ol o,

Obaerved valucs

Anger Fras Exciled Worry Mo canolion i gger Total
Left 242 o 3 167 a4
Right in il | 2 k1] 1448
Todal 2252 e 14 oy N 1945 53
(P valoe = {0001}
Table 5! Mumber of pabients seporting omotiongl triggars.

Womy only Anger [wifo fear) Fear w anper Fear wio anger Total
Lefi o w 0 ) 23
Right 5 ] a 13h 21

£ ovalug < hOO0E,

i Excited was never seposied by itll, but Lo patient reported excitement with anger on at least sne oceation.

® Ercited was reported by oot persom on one occasion with fear,

showed no significant difference in the amainmem of
seizure contrel between the two groups.

It did not appear that a pre-seizure warning is sig-
nificantly related 10 achieving conteol. While it is wue
that the proportional reduction of seizuzes in the group
n = 12 who did not have a pre-seizore waming was
lower, 0,909 versus (.958 it was not a statistically sig-
nificant difference. One reason For this finding may be
that the group that did mst have 2 pre-seizure warm-
ing was too small (o test the significance of this vari-
able. Another reasen why statistical significance was
not found may be that one of the goals of the treat-
ment, to achieve a ‘relaxation response’, by itself may
have resolved the seizures in some of these patients.

The subjects in Both groups were studied to dis-
cover the pattern of change in their seizure potentials
tw determine if, in fact, they get waotse before they get
better. This question was studied becavse of the ob-
servation that some individuals appear to have more
seizure potentials, for a short period-of-time, after they
ahort their first seizure. The use of the word potential
here means pre-seizure warnings that did not result in
seizures, but typically would have and these are re-
ferred to as aborted seizures. The combined count of
actual seizures and aborted serzures were analysed to
identify the pattern for seizures. The znalysis of this
variable did cot identify a tvpical pattern of increase.
In those that do experience an increase, it is shor-lived
{lasting less that 2 months) and is then followed by a
significam decrease.

This study looked at the possibility that damage in
a specific hemisphere was vulnerable 1o being trig-
gered into seizures by specific emations. The seizure
logs used for the study identified specific emotions that
were suspected as potential scizure triggers, The inde-
pendent sample chi-squared test determined that a sig-

nificant difference does exist between the two groups.
To answer the question of the imporance that emao-
tons play in the trigger for seizures, two tests were
run: (1) on the number of seizures repored that were
preceded by 2n emotional response (shawed a signifi-
cance level at P value =« Q0001 and (2} the number
of subjects reporting emational rigrees (showed a sig-
nificance level at the P value =< (LOOT)

The analysis of seizures showed thal an emo-
tional trgger was reported 645 of the time in the
left-hemisphere group and 65% of the time in the
right-hemisphere group, Further, the types of emo-
tion repored in the lefl-hemisphere group was pre-
dominantly anger and excitement and for the right-
hemisphere group was fear. Worry was mentioned by
both groups with some regulanty and presents as a
possible global tngger. This was not a complete Jist
and therefore much more study s necessary to uncover
the full extent of this parametzar in limbic system func-
tion. The second test showed that all of the subjects
in this study reported emotional wriggers for some per-
centage of their seizures. This suggests that patients
with complex partial seizures are velnerable to emo-
tional reactions and that these reactions are involved
in triggering seizures,

CONCLUSION

The efficacy of this treatment approach was 79.5%
achicving control. There was no statistically signifi-
cant difference between subjects with right- and left-
hemisphere seizure foci,

Having a pre-seizure aura was not statistically sig-
nificant in the goal 1o achicve contral, This was an
unexpected finding and clearly demands that o mone
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rigorous study with a larger number of subjects be
Iaunched to determine whether this is an aecorate find-
ing. One explanation that may account for this out-
come, &5 that the brain has leamt a relaxation response
and can evoke 1 without the conscious awareness of
the individual. It is also possibie that these individuals
engaged in the skills acquired in this progeam without
consciously thinking about it

What has been identified here 15 that the abdlily to
interpret specific emotions &5 localized o a specific
hemisphere. This is significant and demands that more
rasearch be conducted to understand the full pictore
of emctional lateralization. In view of complex partial
seizures, it is clear from these findings that damage in
2 specific hemisphere predisposes the individual o an
overlead from the limbic system for specific emotions
that can be traced as the canse for over 645 of their
seizures, Therefore, learming Detter ways 10 deal with
the impact of the target emotion holds the possibiliey
of significantly reducing a patient™s seizune frequency,
a5 the figures on the dwo groups” respanse (o reatment
indicate,
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