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INTRODUCTION

Epilepsy is defined by the tendency to have unpro-

voked seizures 1 and is one of the most common 
neurologic diseases worldwide. The World Health 
Organization estimates that 50 million people live 
with epilepsy, with 49 to 139 new diagnoses per 
100,000 people every year. 2 Uncontrolled epilepsy 
increases the risk for accidental injuries, 3 seizure-

related deaths, including sudden unexpected 
death in epilepsy, 4 cognitive decline, 5 and loss of 
independence often related to driving restric-

tions. 6 Stigma attached to epilepsy also remains 
a significant issue in some parts of the world, 
resulting in isolation from society for many peo-

ple. 7 Early diagnosis and effective management 
are important to mitigate negative impacts on 
both physical and emotional well-being.

CLASSIFICATION AND CAUSES

Classifying a person’s epilepsy is important as it 
has significant implications for both medical and 
surgical therapies. Broadly, epilepsy may be classi-

fied into generalized or focal. 8 Seizures associated 
with generalized epilepsies start widely distributed

in both cerebral hemispheres. Multiple different 
seizure types may be generalized at onset, including 
absence, myoclonic, tonic-clonic, atonic, and tonic 
seizures. Generalized epilepsies are genetically 
based, whether that be from a single gene mutation, 
interactions between multiple genes, or epigenetic 
factors. 8 It is important to distinguish that a genetic 
etiology in these cases does not specifically mean 
inherited as de novo mutations are common. 

Seizures in focal epilepsies start in a single area 
and may spread to other areas. 8 Focal seizures 
may present with any number of signs and symp-

toms depending on the location of seizure onset 
and spread pattern, and the functions associated 
with those areas (Box 1). Focal epilepsies may 
be caused by any number of etiologies, including 
congenital structural brain disease (eg, cortical 
dysplasia), acquired structural disease (eg, trau-

matic brain injury), genetic predispositions, infec-

tion (eg, neurocysticercosis), or autoimmune 
disease. 8 In many cases, the cause is unknown. 

Epilepsies with specific characteristics, such as 
seizure types, age of onset, electroencephalog-

raphy (EEG) patterns, and other clinical findings, 
may be further classified into syndromes. 8
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KEY POINTS

• Epilepsy affects 50 million globally, with risks including injury and stigma.

• Classified as generalized or focal, with wide-ranging causes including structural, genetic, meta-

bolic, inflammatory and infectious etiologies

• Diagnosis most often relies on history, electroencephalography, and MR imaging; advanced tests

are used for drug-resistant cases.

• Treatment primarily involves antiseizure medications, with surgery or neuromodulation for resistant

epilepsy.

• Surgical options include resection and neuromodulation devices such as vagus nerve stimulation,

deep brain stimulation, and responsive neurostimulation.
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Identifying a specific epilepsy syndrome can aid in 
a better understanding of prognosis, treatment 
strategies, and, in some cases, etiology. An 
example of the importance of this is highlighted 
by juvenile absence epilepsy (JAE) and childhood 
absence epilepsy (CAE). They may present simi-

larly, as both present with absence seizures in 
childhood and are associated with generalized 
discharges on EEG and normal brain anatomy. 
CAE usually presents at an earlier age and with 
more frequent absence seizures compared to 
JAE, whereas JAE is also more likely to have 
tonic-clonic seizures in addition to absence sei-

zures. Accurate syndrome identification based 
on these differences is important as it impacts 
prognosis and treatment consideration signifi-

cantly. CAE is expected to be age-limited in 
most cases, so counseling can provide reassur-

ance that seizures will likely stop as the child 
ages and will likely be able to stop seizure medica-

tions. JAE, on the other hand, is not reliably age-

limited, so expectations can be set early that life-

long treatment may be needed and the medica-

tions used to treat should be those effective 
against both absence and tonic-clonic seizures. 9 

Whether generalized or focal, epilepsy can also 
be classified as drug-resistant if certain criteria 
are met. Drug-resistant epilepsy is defined as 
continued seizures despite treatment with at least 
2 appropriately selected medications at reason-

able doses, either alone or in combination. 10 This 
definition is based on studies reliably showing 
that approximately two-thirds of patients will be 
seizure-free on some dose of one of the first two 
antiseizure medications used. Following that, 
the odds of seizure-freedom are low. 11,12 Recog-

nizing drug resistance is important as surgery or 
neuromodulation devices may be appropriate for

treatment in addition to ongoing medication ther-

apy. All people with drug-resistant epilepsy should 
be offered a surgical evaluation focused on these 
therapies.

EVALUATION

Early evaluation often revolves around risk-

stratification of future seizures after a single first-

time seizure or epilepsy classification if the clinical 
diagnosis is already secure based on recurrent 
unprovoked seizures. If seizures continue despite 
reasonable attempts at treatment, then additional 
evaluation should be performed aimed at surgical 
and neuromodulation treatment strategies. Testing

Box 1
Basic signs and symptoms of a focal seizure 
based on the location of onset

Temporal lobe

• Dé jà vu

• Epigastric rising

• Automatisms (repetitive movements)

○ Purposeless or semi-purposeful hand 
movements

○ Lip smacking

○ Tongue thrusting 

Frontal lobe

• Sleep-related seizures

• Hyperkinetic movements

• Asymmetric tonic stiffening

• Onset with spreading clonus (“Jacksonian 
march”)

Operculum

• Isolated face motor symptoms (clonus or tonic 
stiffening)

• Throat sensations—choking or constriction

• Gagging

Occipital lobe

• Vision changes isolated to a single hemifield

• Unformed visual phenomena—for example, 
flashes, colors, flickering

• Disruption of vision in hemifield 

Parietal lobe

• Simple sensory phenomena—for example, 
paresthesias, numbness, pain (rare)

• Complex sensory phenomena—for example, 
perceptual illusions of own body or external 
environment

Abbreviations

ATLAH amygdalohippocampectomy 
ASM antiseizure medication

DBS deep brain stimulation 
CAE childhood absence epilepsy 
CT computed tomography 
EEG electroencephalography

EMU epilepsy monitoring unit 
HARNESS Harmonized Neuroimaging of 

Epilepsy Structural Sequences 
JAE juvenile absence epilepsy 
MEG magnetoencephalography 
MSI magnetic source imaging 
PET positron emission tomography 
RNS responsive neurostimulation 
SPECT single-photon emission computed 

tomography

VNS vagus nerve stimulation
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performed is ultimately dependent on the goals of 
evaluation.

History and Physical Examination

Clinical history is the cornerstone of any seizure or 
epilepsy evaluation. A seizure may be perceived 
as “first-time,” particularly if it is a tonic-clonic 
seizure due to its conspicuous appearance, but 
careful history taking can disclose other events 
suggestive of prior seizures that would result in a 
diagnosis of epilepsy prior to testing. For instance, 
myoclonic seizures or subjective symptoms expe-

rienced only by the patient, such as dé jà vu and 
epigastic rising sensations, may not be recognized 
as abnormal without direct questioning. Epilepsy 
can be diagnosed if the clinical history is strongly 
suggestive of prior unrecognized seizures, making 
treatment appropriate regardless of test results.

Physical examination findings are also important 
in assessing risk for future seizures after a first-

time seizure. Abnormal examination findings sug-

gestive of central nervous system dysfunction or 
disease denote an increased risk of future unpro-

voked seizures and could support treatment after 
a first-time seizure. 13 In some patients with pro-

gressive neurologic diseases that have seizures 
as a symptom, serial examinations may also be 
useful in documenting disease progression.

Electroencephalography

EEG measures electrical brain potentials and pro-

vides a graphical representation for review. Scalp 
EEG may be performed as a time-limited outpa-

tient study, most commonly 20 to 60 minutes, in 
a lab setting or as a long-term study for one or 
more days using ambulatory EEG or in an inpatient 
setting. Epileptiform abnormalities on EEG help 
define risk of future seizures and classify type of 
epilepsy. 14 The most common epileptiform abnor-

malities are generalized spike and wave dis-

charges and focal spikes or sharp waves (Fig. 1). 
The presence of these abnormalities after a first-

time seizure signifies an increased risk for future 
seizures, 13 while the location (generalized or focal) 
defines the type of epilepsy. 14

In drug-resistant epilepsy, long-term EEG moni-

toring is employed to record seizures to confirm 
an epilepsy diagnosis and localize seizures for 
consideration of advanced therapies. This EEG 
monitoring is usually performed over several days 
in specialized inpatient epilepsy monitoring units 
(EMUs) where staff training and unit accommoda-

tions optimize safety for the capture of seizures. 
Seizure medication reduction and employing 
seizure triggers are commonly performed methods 
to elicit seizures in the EMU setting as a

spontaneous seizure may not reliably occur within 
the time limitations of the monitoring. In some pa-

tients, additional seizure monitoring with intracra-

nial EEG using either stereotactically placed EEG 
electrodes (called stereo-EEG) or electrode grids 
and strips is required for more precise localization.

Imaging

Anatomic imaging is useful when assessing first-

time seizure or epilepsy. Advanced imaging tech-

niques are generally reserved for the evaluation 
of drug-resistant epilepsy.

Structural brain imaging with MRI is an integral 
part of epilepsy evaluations. 15 In early evaluations, 
certain structural abnormalities confer a high risk 
for unprovoked seizures and serve to support 
empirical treatment following a first-time seizure. 
Anatomic lesions are also important to identify in 
drug-resistant patients when present because 
they confer the highest likelihood for success if ep-

ilepsy surgery can be safely performed compared 
to “nonlesional” or MR imaging-negative epi-

lepsies. 16 If anatomic lesions are present but 
unidentified, care teams run the risk of undertreat-

ment, which may be failing to start medical therapy 
after a first-time seizure or failing to offer what 
would otherwise be appropriate surgical interven-

tions in someone with drug-resistant epilepsy. 
Common anatomic abnormalities in focal epi-

lepsies include mesial temporal sclerosis, temporal 
lobe encephaloceles, long-term epilepsy-associ-

ated tumors (eg, dysembryoplastic neuroepithelial 
tumors), cavernous hemangiomas, encephaloma-

lacia, and focal cortical dysplasias. 
Epilepsy-focused MR imaging should be per-

formed with certain techniques. The International 
League Against Epilepsy recommends a stan-

dardized Harmonized Neuroimaging of Epilepsy 
Structural Sequences (HARNESS-MR imaging) 
protocol as a minimum standard for anatomic 
MR imaging in epilepsy (Box 2). 15 These minimum 
criteria allow for high-quality views of the brain’s 
entire anatomy in any plane, limits the partial vol-

ume effect, and can be performed even on 1.5T 
scanners. Although these criteria can be achieved 
on some 1.5T scanners, 3T MR imaging is prefer-

able when possible, due to superior image quality. 
Ultrahigh field MR imaging systems such as 7T 
MR imaging are increasingly available for clinical 
use, currently at more than 60 centers globally, 
and may detect additional abnormalities beyond 
conventional field strength MR imaging. 17 

Computed tomography (CT) may be useful in 
certain circumstances. CT is the first-line of 
assessment acutely following a first-time seizure 
to evaluate for significant intracranial pathology.

General Introduction to Epilepsy 211

Descargado para Anonymous User (n/a) en Andrés Bello University de ClinicalKey.es por Elsevier en abril 26, 2026. Para uso personal 
exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.



Non-acutely, skull base CT can be helpful to eval-

uate for bony defects resulting in encephaloceles 
that may be epileptogenic if MR imaging is 
equivocal.

Nuclear and functional imaging can also be 
useful in the evaluation of drug-resistant focal ep-

ilepsy. Positron emission tomography (PET), either 
CT- or MR imaging-based, can highlight areas of 
hypometabolism associated with the region of 
seizure-onset (Fig. 2). 18 Single-photon emission 
computed tomography (SPECT) can be used to

identify seizure onset through subtraction of ictal 
and interictal scans overlayed on MR imaging 
(subtraction ictal SPECT co-registered to MR im-

aging or SISCOM) and can utilize statistical para-

metric mapping to further refine localization 
(statistical ictal SPECT co-registered to MR imag-

ing or STATISCOM). 19 Functional MR imaging can 
lateralize language, locate important functional

Fig. 1. An example of an (A) epileptiform generalized spike and wave discharge (box) and (B) focal left fronto-

temporal sharp wave discharge (arrow).

Box 2
Harmonized Neuroimaging of Epilepsy 
Structural Sequences (HARNESS-MR imaging) 
protocol

High-resolution 3D T1-weighted (MP-RAGE, 
spoiled gradient echo, or turbo field echo pro-

tocols) at millimetric voxel resolution (1 × 1 ×
1 mm 3 )

High-resolution 3D fluid-attenuated inversion 
recovery (FLAIR) at millimetric voxel resolution 
(1 × 1 × 1 mm 3 )

High in-plane resolution 2D coronal T2-

weighted at submillimetric voxel resolution 
(0.4 × 0.4 × 2 mm 3 )

No interslice gaps

May be completed with T1 gadolinium and 
susceptibility-weighted imaging/T2* if tumor, 
vascular malformation, or infectious etiologies 
are suspected

Fig. 2. Left anterior temporal PET hypometabolism 
(arrow) in a patient with focal epilepsy and recorded 

left temporal seizures.
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areas, and may assess memory function that can 
be integrated into decision making when consid-

ering risks of epilepsy surgery. 20

Other Testing

Lab investigation is important in the acute evalua-

tion of first-time seizures to eliminate significant 
metabolic derangements or other exogenous fac-

tors as a cause for a provoked (rather than unpro-

voked) seizure. In established epilepsy, most lab 
testing has limited utility in assessing seizure etiol-

ogy. Genetic testing either through epilepsy panels 
or whole exome or genome sequencing may 
reveal an etiology in some people and is recom-

mended in all people with unexplained epilepsy. 21

Autoimmune evaluations may also be appro-

priate in certain situations. Many people with auto-

immune encephalitis present acutely with active 
inflammation and multiple neurologic symptoms. 
This can result in epilepsy long-term even after 
adequate treatment of acute inflammation. Others 
can have an entirely outpatient presentation, 
including LGI1 encephalitis (with characteristic 
faciobrachial dystonic seizures) and GAD65-

associated epilepsy. 22

Magnetoencephalography (MEG) is another 
neurophysiology-based method of recording brain 
potentials to identify epileptiform abnormalities. It 
is complementary to EEG, and most often used 
in surgical evaluations. MEG is combined with 
magnetic source imaging (MSI) to co-register 
MEG dipoles on brain MR imaging to localize po-

tential areas of seizure onset. 23

TREATMENT

Epilepsy can be treated with medications, surgery, 
stimulation devices, and non-medical and non-

surgical therapies. While treatment is often modi-

fied based on individual patient factors, there are 
general principles used across all epilepsies to 
some degree that help guide treatment paths.

Antiseizure Medications

Treatment with antiseizure medications (ASMs) is a 
mainstay for any epilepsy. ASMs can be classified 
into broad spectrum and narrow spectrum medica-

tions (Table 1). Broad spectrum medications are 
useful for many seizure types in both generalized 
and focal epilepsies. Narrow spectrum ASMs 
have a smaller focus of utility for certain seizure or 
epilepsy types. While many medications have a 
defined spectrum, emergence of new data over 
time can expand the spectrum of an ASM. 24

The general approach to epilepsy treatment with 
ASMs is a mix of dosing and time. The first

medication is started at a low dose. If seizures 
recur, then the dose is increased and observation 
for recurrence is continued. If seizures continue to 
recur despite escalating doses of the first medica-

tion, then a second ASM can be used to replace 
the first ASM or added to it if there was a clear 
beneficial effect of the first drug. The same pro-

cess is then performed with the second ASM, as 
well as future ASMs if seizure-freedom is not 
achieved. This can be frustrating to patients as 
the appearance is that their neurologist “doesn’t 
know what to do” and is just “guessing.” Unfortu-

nately, the truth is not far from perception even un-

der the best circumstances as there is no single 
“best” medication for most people. Some factors 
outlined below can help create more specific treat-

ment plans for some people.

Deciding which ASM to use is guided by patient 
factors and epilepsy information. However, some 
data may be limited early on. If someone has had 
only a few seizures that do not have specific fea-

tures and testing with EEG and MR imaging are 
unremarkable, then there may not be enough infor-

mation to know if the epilepsy is generalized or 
focal. In these cases, ASMs that are generally 
well-tolerated, easy to start, readily available, 
and have limited pharmacokinetic and pharmaco-

dynamic complexities are typically used.

ASM selection can also be guided by medical 
comorbidities, which may result in favoring or 
avoiding certain medications in specific instances. 
Migraine is a common comorbidity where epilepsy 
treatment with topiramate or valproic acid may 
provide therapy for both conditions. Some mood 
disorders may benefit from a mood stabilizing 
ASM like lamotrigine, carbamazepine, or valproic 
acid for epilepsy treatment in addition to appro-

priate mental health care. Conversely, avoiding 
certain ASMs that are known to commonly have

Table 1
Defined Spectrum of Common Antiseizure 
Medications

Broad Spectrum Narrow Spectrum

Benzodiazepines 
(clonazepam, 
clobazam, etc.)

Carbamazepine

Lamotrigine Eslicarbazepine

Levetiracetam Ethosuximide (absence 
seizures only)

Perampanel Lacosamide

Topiramate Oxcarbazepine

Valproic acid Phenobarbital

Zonisamide Phenytoin
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mood side effects, such as levetiracetam and per-

ampanel, may be considered in people with a sig-

nificant psychiatric history. Topiramate and 
zonisamide may be avoided in people who have 
a history of kidney stones as their carbonic anhy-

drase activity creates a favorable metabolic envi-

ronment for stone formation. 24

There are also demographic factors that can 
guide ASM considerations. People with child-

bearing potential are a significant portion of the 
epilepsy population. Working around family plan-

ning is important in this group as no ASM is entirely 
safe during pregnancy. If planning for pregnancy 
the treating neurologist should be actively involved 
so that ASMs can be tailored as much as possible 
to the lowest dose, safest, and most effective for 
that person’s epilepsy. It is recommended that all 
people with childbearing potential who are not 
attempting pregnancy have an effective form of 
contraception. Regardless of plans for pregnancy 
or use of contraception, all people with child-

bearing potential are also recommended to take 
folic acid to help potentially prevent teratogenic ef-

fects of ASMs in the event of a pregnancy. 25

Surgical and Invasive Neuromodulation 
Therapies

Epilepsy surgery or neuromodulation therapies 
may be an option to eliminate or significantly 
reduce seizure burden for people who have 
drug-resistant epilepsy. All people with drug-

resistant epilepsy should be offered a surgical ep-

ilepsy evaluation to consider which treatments 
may be most appropriate.

Destructive surgeries

Surgical options include destructive procedures to 
remove, disconnect, or ablate the area or areas of 
seizure onset. Destructive epilepsy surgeries are 
performed following extensive evaluations to un-

derstand a patient’s type of epilepsy, location of 
seizure onset, and the balance of the potential 
for seizure freedom versus neurologic deficits if 
the area is operated on. Most destructive epilepsy 
surgeries are aimed at seizure-freedom; however, 
some surgeries, like corpus callosotomy, are ex-

pected to be non-curative. Even surgeries that 
are typically used with an intent to achieve seizure 
freedom, like an anterior temporal lobectomy with 
amygdalohippocampectomy (ATLAH), can be 
considered to help reduce seizure burden with a 
non-curative intent if it is felt to be safe to perform, 
reasonably likely to improve quality of life, and pre-

vent significant seizure-related morbidity.

ATLAH and mesial temporal MR-guided laser 
interstitial thermal therapy are 2 of the most common 
surgical procedures performed to treat epilepsy.

Other surgeries include resection of focal epilepsy-

causing lesions or cortical areas, severing of the 
corpus callosum through callosotomy, or discon-

nection of a portion of brain (eg, posterior discon-

nection) or entire hemisphere via hemispherotomy.

Invasive neuromodulation

Some patients will not be candidates for a destruc-

tive surgical procedure or may elect not to pursue 
a destructive surgical intervention. Neuromodula-

tion therapies with invasive stimulation devices 
can be used to help control seizures in these 
cases. Neuromodulation techniques are not antic-

ipated to be curative in most people and do not 
replace the need for ASM management, although 
small numbers will achieve long-term remission 
or very long intervals between seizures. 26 Invasive 
neuromodulation is applied through vagus nerve 
stimulation (VNS), deep brain stimulation (DBS), 
and responsive neurostimulation (RNS).

VNS is the oldest neuromodulation therapy 
approved for the treatment of epilepsy. VNS pro-

vides open-loop stimulation to the vagus nerve 
which feeds back to the central nervous system 
to reduce seizure tendency. There are several hy-

potheses to the mechanism of VNS in seizure 
reduction, but the precise mechanism is not 
defined. The entire VNS system is contained 
outside of the central nervous system, with the im-

pulse generator placed in the chest and leads 
tunneled to electrodes on the vagus nerve. 26 

DBS is an open-loop stimulation system that tar-

gets the thalamus. Currently, the only approved 
target is the anterior nucleus of the thalamus in 
the United States. Similar to VNS, DBS systems 
provide ongoing stimulation to their target areas 
to modulate the seizure network and reduce 
seizure burden. While the electrodes are within 
the thalamus, the DBS generator is placed in the 
chest with leads tunneled under the skin. 26 

Unlike either VNS or DBS, the RNS system is a 
closed-loop stimulation system. Electrodes are 
placed within the brain around the area of seizure 
onset. When the device senses the start of an elec-

trographic seizure then electrical stimulation is 
applied to terminate the seizure, ideally before 
the patient experiences any symptoms or impair-

ment. The impulse generator for RNS is contained 
within a cradle that is placed in a surgically created 
skull defect. 26

PUTTING IT ALL TOGETHER: A COURSE OF 
EVALUATION AND TREATMENT

With and understanding of evaluation and treat-

ment strategies, we can review a timeline of how 
both progress in parallel over a timeline looking
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at first-time seizure, newly diagnosed or estab-

lished epilepsy, and drug-resistant epilepsy.

First-Time Seizures

Approximately 10% of all people will have a single 
seizure for any reason at some point in their life, 
but only 1% to 2% will go on to develop epi-

lepsy. 27 Studies evaluating empirical treatment 
after any first-time seizure showed that this strat-

egy resulted in overtreatment, no quality of life 
improvement, and did not produce a better treat-

ment response compared to waiting for a second 
seizure in people who were deemed low risk. 28,29 

Therefore, it is important to identify who would 
benefit from early treatment and who may be 
appropriate to observe without treatment after a 
single seizure.

Emergent inpatient evaluation for first-time 
seizures at minimum should include CT head to 
evaluate for acute or previously undiagnosed intra-

cranial pathology. Laboratory tests should include 
a complete blood count and metabolic panel to 
evaluate for provoking causes. Drug screening 
should also be considered. If there is specific 
concern for meningitis or encephalitis based on 
clinical findings such as fever or encephalopathy 
with failure to recover after seizure then lumbar 
puncture can also be performed. If acute testing 
is negative and the patient recovers, additional 
evaluation can take place as an outpatient. Pro-

phylactic treatment with an ASM does not need 
to be routinely provided at this stage if there are 
no apparent risk factors.

As an outpatient, a detailed history and examina-

tion should be performed by a neurologist. Testing 
with brain MR imaging utilizing an epilepsy-specific 
protocol is recommended as standard MR imaging 
protocols may not identify epileptogenic lesions 
readily due to subtlety. A routine outpatient EEG 
should also be performed. A 24 hour ambulatory 
EEG can be considered following first-time seizure 
if a routine EEG is non-diagnostic. If the evaluation 
is negative, then the patient can be observed 
without treatment. Starting an ASM would be 
appropriate if one or more additional unprovoked 
seizures occur or if evaluation showed findings 
that put the patient at risk of having future unpro-

voked seizures.

Newly Diagnosed or Established Epilepsy

Those who have first-time seizures with significant 
risk factors or have multiple unprovoked seizures 
meet diagnostic criteria for a diagnosis of epilepsy. 1 

If history and diagnostic testing suffice for epilepsy 
classification, then treatment can be applied using 
an appropriate spectrum of medication aimed at

the type of epilepsy. Individual patient factors, like 
medical comorbidities and childbearing potential, 
should also be considered in ASM selection.

If epilepsy is clinically supported by recurrent 
seizures but history and initial diagnostic testing 
are inadequate to define the type of epilepsy, 
then a broad-spectrum medication can be used 
and continued evaluation performed to help aid 
in tailoring therapy long-term.

If the initial MR imaging was not performed with 
an epilepsy-specific protocol, then it should be 
repeated to ensure subtle abnormalities are not 
missed. If there are equivocal imaging findings 
that may suggest a lesion, then additional imaging 
studies to provide diagnostic clarity are appro-

priate. Genetic and autoimmune evaluations may 
also be appropriate in some circumstances if an 
etiology is not otherwise identified. Patients with 
genetic epilepsy syndromes may frequently have 
unremarkable brain MR imaging examinations. 
Some genetic epilepsy syndromes are associated 
with malformations of cortical development, white 
matter signal abnormality, and/or brain paren-

chymal volume loss. 30 Patterns of imaging findings 
on MR imaging and PET have been described with 
some autoimmune epilepsy diagnoses. 31

In the case of a non-diagnostic initial EEG, a 
repeat EEG may also be useful. Only approxi-

mately 50% of people with epilepsy will have an 
abnormal EEG on their first study, but that number 
rises to between 70% and 90% over the course of 
4 or 5 outpatient EEGs. 32,33 Long-term outpatient 
monitoring using ambulatory EEG for 24 to 
48 hours also increases the yield of epileptiform 
abnormalities. 34

Regardless of the outcome of the ongoing diag-

nostic evaluation at this stage, ASMs should 
continue to be adjusted based on clinical seizure 
recurrence. If escalating doses of an initial ASM 
fail to result in seizure freedom, then a second 
ASM should be tried, either in combination or as 
an exchange with ongoing dose adjustments if sei-

zures continue. If a second ASM fails at reason-

able doses, then the patient should be classified 
as drug-resistant 10 and considered for a surgical 
evaluation.

Drug-resistant Epilepsy

In drug-resistant epilepsy, evaluation is focused 
on precisely defining the epilepsy type and, if 
applicable, localizing seizure onsets to understand 
what surgical or neuromodulation therapies may 
be most appropriate. This includes EMU moni-

toring to document typical seizures on EEG, 
advanced imaging techniques, neuropsychology 
assessments to consider cognitive risks, and
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potentially additional neurophysiologic information 
with MEG if available. Select patients may be able 
to move straight to a destructive surgery if data are 
highly concordant with the clinical history, with 
good odds at seizure freedom and low risk from 
a potential epilepsy surgery. This most often ap-

plies to patients with MR imaging-visible lesions 
in anatomically safe locations. In patients where 
the precise localization of seizures is still in ques-

tion or there are concerns about the potential 
for neurologic deficits related to surgery, addi-

tional evaluation with intracranial EEG is often per-

formed. Some patients may move directly to a 
neuromodulation device without intracranial moni-

toring if the non-invasive evaluation shows unfa-

vorable surgical candidacy, such as multiple 
areas of independent seizure onset.

ASM management can continue to be per-

formed in parallel to a surgical evaluation as 
some patients will become seizure-free with addi-

tional medication attempts.

SUMMARY

Epilepsy is a common and complicated disease. 
Evaluation and treatment strategies are focused 
on both individual patient characteristics and ep-

ilepsy type. EEG and imaging are instrumental in 
classifying epilepsy and can help inform the 
most effective treatment strategies. ASMs are 
able to effectively make most people with epi-

lepsy seizure-free. Epilepsy surgery or invasive 
neuromodulation can help treat epilepsy in those 
who are drug-resistant.

CLINICS CARE POINTS

• Treatment should be offered to anyone who 
has had 2 or more unprovoked seizures, or 
who has had 1 unprovoked seizures and sig-

nificant risk factors for future unprovoked 
seizures.

• Anyone with epilepsy who has failed 2 or 
more appropriately selected and dosed anti-

seizure medications should be offerred a sur-

gical evaluation for more advanced epilepsy 
treatment.

• Surgical evaluations include consideration 
for neuromodulation devices (VNS, DBS, and 
RNS), so even if someone does not seem like 
a good candidate for a destructive surgery 
they can still benefit from a surgical evaluation.
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