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Surgically Remediable Epileptic Syndromes

Jerome ENGEL, JR.

It has been estimated that there are approximately
100,000 patients with medically refractory epi-
lepsy in the United States who are potential candi-
dates for surgical treatment, with an additonal
5,000 to 10,000 added to this pool each year; whi-
le the latest data indicate that only 1,500 surgical
procedures for epilepsy were performed in 1991,
There has been an increasing interest in surgical
treatment for epilepsy over the past 5 to 10 years,
as evidenced by the number of recent books pub-
lished on this subjectu'g]. Many new epilepsy sur-
gery facilities are being developed, and surgical in-
tervention has now become an option for a larger
number of patients who suffer from epileptic se-
izures that cannot be controlled by standard anti-
epileptic drugs. In order to take advantage of this
alternative mode of therapy, referring physicians
must know how to identify surgical candidates,
which requires an understanding of the term “me-
dical intractability”®,

With the recent additonal of several new antiepi-
leptic drugs to our pharmacological armamentari-
um, and the promise of more in the near future, as-
sessment of medical intractability can become a
lengthy process. Is it really necessary to try every
antiepileptic drug, alone and in combination, befo-
re concluding that a patient is a surgical candidate?
A major conclusion deriving from the last major
international conference on surgical treatment of
epilepsy, held in Palm Desert, California, in
1992'% was that surgical treatment should not ne-
cessarily be considered always a therapy of last re-
sort. Rather, a number of surgically remediable
epileptic syndromes have been identified which
are associated with an invariably poor response to
pharmacotherapy, but a predictably excellent res-
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ponse to surgical intervention®,
MESIAL TEMPORAL LOBE EPILEPSY

The prototype of a surgically remediable syndro-
me is mesial temporal lobe epilepsy, a condition of
medically refractory temporal lobe seizures associ-
ated with hippocampal sclerosis that usually be-
gins in the first decade of life and can have disasi-

rous psychosocial consequences ', The charac-

teristic features of this syndrome are shown in
Table 1. The presurgical evaluation of mesial tem-
poral lobe epilepsy can usually be accomplished
noninvasively with long-term EEG and video mo-
nitoring, high resolution magnetic resonance ima-
ging (MRI), neliropsychological testing, and per-
haps functional imaging such as positron emission
tomography (PET) or single photon emission com-
puted tomography (SPECT). Seventy-to 80% of
patients so identified can expect to become seizu-
re free following a relatively limited anteromedial
temporal lobe resection, and the remainder experi-
ence a marked reduction in seizure frequency. The
prognosis with respect to epileptic seizures, and
perhaps more importantly, the degree of psychoso-
cial rehabilitation, however, depends upon the age
at surgery and the duration of epilepsy prier to
operation'”, Because early surgical intervention
provides the greatest opportunity to return the pa-
tient to a completely normal lifestyle, prolonged
trials with second line drugs and drug combinati-
ons can be counterproductive. Once this syndrome
has been identified, and it has been ascertained that
the primary pharmacologic agents, carbamazepine
and phenytoin, are unable to control the habitual
seizures, patients should be referred directly to an
epilepsy center and considered for surgical treat-
ment.
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Table 1;: The Syndrome of Mesial Temporal Lobe Epilepsy (MTLE)

A. History

1. Increased incidence of complicated febrile con-
vulsions.

2. Increased incidence of a family history of epi-
lepsy.

3. Onset in latter half of first decade of life.

4. Auras common and occur in isolation.

5. Secondarily generalized seizures occur infrequ-
ently.

6. Seizures often remit for several years until ado-
lescence or early adulthood.

7. Seizures often become medically intractable.

8. Interictal behavioral disturbances can occur
{most commonly depres sion)

B. Clinical Seizure

1. Aurg is usually present - most common is epi-
gastric rising, ofien other autonomic or psychic
symptoms, with emotion (e.g., fear), can be olfac-
tory or gustatory sensation (several seconds).

2. Complex partial seizure - often begins with ar-
rest and stare, orcalimeniary automatisms and
complex automatisms common. Posturing of one
upper extremity may occur contralateral to the ic-
tal discharge (one to two minutes).

3. Postictal phase - usually includes disorientati-
on, recent memory deficit, amnesia for the event,
and dysphasia if seizures begin in the language do-
minant hemisphere {several minutes).

C. Neurological Examination

1. Usually normal.
2. May have recent memory deficit.

D. EEG

1. Unilateral or bilateral independent anterior tem-
poral spikes, maximum amplitude in basal electro-
des.

2. May be intermittent or continuous rhythmic slo-
wing in one mesial temporal area.

3. Extracranial ictal activity appears only with
complex partial symptoms, usually initial or dela-
yed focal onset pattern of 5-7/sec thythmic acti-
vity, maximum amplitude in one basal temporal
derivation.

4. Depth electrode ictal onset most often high
amplityde rhythmic spikes or sharp waves, less
commonly low voltage fast or supression.

5. Propagation to contralateral side is slow (>5 sec,
but may be minutes), or does not occur al all.

E. Focal Functional Deficits
1. Usually temporal lobe hypometabolism on inte-
rictal FDG-PET, often involves ipsilateral thala-
mus and basal ganglia.
2. Usually temporal lobe hypoperfusion on interic-
tal SPECT and characteristic pattern of hyper- and
hypoperfusion on ictal SPECT.
3. Usually material specific memory disturbances
on neuropsychological testing and amnesia with
contralateral intracarotid sodium amobarbital in-
jection.
4. Mesial temporal EEG slowing and attenuation
of normal rhythms can be scen with scalp/spheno-
idal electrodes, but more common with depth
electrodes; exarcerbated by iv pentothal iest.

F. Structural Imaging
1. May have small hippocampus on one side (on
MRI).
2. May have small temporal lobe on one side.
3. May have enlarged temporal horn on one side.

G. Pathophysiology
I. Hippocampal sclerosis (>30% cell loss with
specific patterns).
2. Sprouting of dentate granule cell mossy fibers.
3. Selective loss of certain hilar neurons {(somatos-
tatin and NPY -containing cells).
4. Hamartomas and heterotopias may occur as
“dual pathology™.
5. Microdysgenesis common.
6. Seizures may originate in sclerotic hippocam-
pus but much larger area appears (o be included in
the epileptogenic region.

H. Features That Place Diagnosis in Doubt
1. History of severe head trauma, encephalitis or
other specific causal events.
2. Focal motor or specific sensory symptoms at se-
izure onset or postictally.
3. Inferictal focal neurological deficits.
4. Marked cognitive impairment on neurophsyc-
hological testing.
5. Bilaterally synchronous, generalized or exira-
ternporal focal EEG spikes.
6. Diffuse or extratemporal focal EEG slowing.
7. Cerebral lesion other than hippocampal sclero-
sis on MRL

From Engel, 1993"”
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PARTIAL EPILEPSY DUE TO A DISCRETE
STRUCTURAL LESION

A second surgically remediable epileptic syndro-
: me is partial epilepsy due to a discrete structural
lesion that can be easily resggted without causing
additional neurologic deficit . Such lesions inclu-
de small neoplasms, hamartomas, vascular malfor-
mations, traumatic scars, and congenital disturban-
ces including migration defects such as focal cor-
tical dysplasia. Most of these lesions can now be
readily demonstrated with high resolution MRI;
however, a more detailed presurgical evaluation is
necessary (o ascertain that the observed lesion is in
fact responsible for the habitual epileptic events. In
some cases, the structural disturbance is multifocal
and the epileptogenic lesion is missed. In others,
the observed lesion is a fortuitous finding unrela-
ted to localize ictal and interictal epileptiform disc-
harges to the area of the lesion, and removal of epi-
leptogenic cortex adjacent to the lesion p%‘gvides
the best chance of a seizure free outcome - Re-
sults of limited surgical resection in this patient
population are as good as those for anteromedial
temporal resection in patients with mesial tempo-
ral lobe epilepsy. Consequently, there is no need to
pursue lengthy drug trials in these patients once
the first line antiepileptic medications fail.

UNILATERAL AND SECONDARY GENE-
RALIZED EPILEPSY DUE TO A DIFFUSE
HEMISPHERIC LESION

Other surgically remediable epilepsies include a
variety of unilaterally diffuse hemispheric distur-
bances in infants and small children that produce
catastrophic seizures and profound developmental
delay (e.g., hemimegencephaly, Sturge-Weber
syndrome and Rasmussen’s encephalitis)*”. There
is also a subpopulation of patients who present
with signs and symptoms of infantile spasms, who
have extensive unilateral cortical dysplasia, usu-
ally confined to the posterior part of the hemisphe-
re, that can be identified with PET"", and in many
cases now, MRI"®. Because seizures are very fre-
quent in these patients, the ineffectiveness of the
most appropriate antiepileptic drugs can usually be
ascertained relatively quickly. Where as these
children have a dismal prognosis with medical the-
rapy, 70- to 80% become seizure free following
either hemispherectomy or a large multilobar he-
mispheric resection, and developmental delay can

be largely reversed. Early surgical intervention is
essential in this situation, not only because of the
deleterious effect that the seizures appear to have
on behavioral development, but also because the
plasticity of the immature brain reduces the degree
of neurological impairment resulting from removal
of large cortical areas.

SECONDARY GENERALIZED EPILEPSY
WITH DROP ATTACKS AS THE MOST
DISABLING SEIZURE TYPE

A final class of surgically remediable syndromes
are those associated with drop attacks as the most
disabling seizure type. In most patients with drop
attacks (for instance those with the Lennox-Gasta-
ut syndrome), there are also other types of epilep-
tic seizures which contribute to the disability, as
well as mental retardation or other neurologic de-
ficits. Drop attacks, however, are among the most
medically refractory seizure types, often casue re-
peated serious injuries, and place a severe limitati-
on on activities of daily living. Corpus calloso-
fomy can be very effective in eliminating drop at-
tacks; however, this is only a palliative procedure
because it does not usually affect the other seizure
types, nor does it reduce the associated cognitive
neurological impairments®”. Nevertheless, there is
no need to consider extensive trials of antiepileptic
drugs to control drop attacks that are severely di-
sabling in patients who could be candidates for
corpus callosotomy.

SURGICAL CONSIDERATIONS FOR
OTHER INTRACTABLE EPILEPSIES

Patients with partial seizures associated with a
symptomatic, rather than idiopathic form of epi-
lepsy who have no demonstrable lesions on MRI,
and no localizing functional deficit on PET or
SPECT, are much less likely to benefit from surgi-
cal treatment than patients with surgically remedi-
able syndromes®™. Furthermore, when the bounda-
ries of the surgical resection are defined only on
the basis of electrophysiological recordings, this
usvally requires chronic intracranial recordings,
using either depth or subdural grid electrodes.
Such studies are expensive and associated with a
small but not insignificant morbidity®”. Consequ-
ently, decisions to proceed to surgery in this pati-
ent population are only justified after adults with
extensive structural lesions, evidence of bilatcral
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independent ictal onset, or other discordant fin-
dings on presurgical evaluation, who also would
require intracranial recording to determine whet-
her surgical treatment is advisable and what should
be removed, have a poorer extended trails of most
of the available antiepileptic drugs might be app-
ropriate before proceeding to invasive testing.

For patients with symptomatic or cryptogenic par-
tial epilepsy who might be considered candidates
for surgical treatment but who do not have an ob-
vious surgically remediable syndrome, decisions
concerning how far to pursue pharmacotherapy be-
fore referral to an epilepsy surgery center should
be based, in part, on psychosocial considerations,
For instance, patients who are not cognitively im-
paired, but who are experiencing increasing diffi-
culties at school or work as a result of their seizu-
res, should be referred relatively quickly. Examp-
les might be a child who has been at the top of the
class but is now receiving failing grades, either be-
cause of frequent seizures or drug side effects, ora
young adult who is well-trained and capable but is
in jeopardy of losing a job because of scizures or
their consequences. Not only do the ictal events
themselves interfere with quality of life, but they
can be associated with progressive neunrologic
symptoms such as memory loss, or behavior prob-
lems such as depression, which are also an indica-
tion to consider surgical treatment sooner rather
than later. When quality of life is not severely af-
fected by epileptic seizures, either becanse they are
relatively mild or because activities of daily living
are more impaired as a result of other neurological
disturbances or mental retardation, new drugs and
drug combinations can be pursued for longer peri-
ods of time before considering referral, if at all.
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