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Abstract: Pediatric epilepsy is a debilitating condition that impacts millions of patients throughout the

world. Approximately 20-30% of children with recurrent seizures have drug-resistant epilepsy (DRE).

For these patients, surgery offers the possibility of not just seizure freedom but significantly improved

neurocognitive and behavioral outcomes. The spectrum of surgical options is vast, ranging from outpatient

procedures such as vagus nerve stimulation to radical interventions including hemispherectomy. The thread

connecting all of these interventions is a common goal—seizure freedom, an outcome that can be achieved

safely and durably in a large proportion of patients. In this review, we discuss many of the most commonly

performed surgical interventions and describe the indications, complications, and outcomes specific to each.
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Introduction

Pediatric epilepsy is a debilitating condition that affects
approximately 45 per 100,000 children per year (1). Drug-
resistant epilepsy (DRE), defined by the International League
Against Epilepsy as persistent seizures despite treatment with
two appropriately selected first-line antiepileptic medications
that are well tolerated, comprises up to 20-30% of childhood
epilepsy cases (2) and can be especially devastating and
difficult to manage. It can be associated with staggering social
and economic costs for affected patients and their families.
Trials of further medical therapies in these cases have
extremely low success rates (3)—just 4% in one series for the
third antiepileptic agent and beyond (4). As a result, surgical
intervention for these patients is sometimes the only
practical option, and in these patients, surgery can often
offer significant therapeutic benefit, although it remains an
underutilized resource (5).

At its most fundamental level, the goal of epilepsy
surgery is the achievement of complete seizure freedom—
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a surgical cure (6). Although myriad benefits, including
fewer medications and improvements in neurocognitive
and behavioral measures (7), may be realized from any
significant reduction in seizure frequency, the ultimate
goal of surgical intervention is complete seizure remission
whenever possible. Patients with DRE may be particularly
vulnerable to the debilitating developmental effects of
intractable seizures, especially those with an early age of
onset (8), implying that early surgical evaluation may be
associated with significant cognitive and developmental
gains. The ability to achieve a surgical cure is influenced by
a wide variety of factors, including demographic, pathologic,
and surgical considerations (9). Knowledge of these variables
is essential to understand and consider the efficacy of any
surgical intervention and counsel families appropriately (10).
The factor most consistently associated with increasing
rates of seizure freedom regardless of the underlying cause
of the seizures is the ability to completely remove the
epileptogenic zone (11-13), defined as the theoretical area
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responsible for generation of focal seizures (14). Therefore,
meticulous preoperative planning is critical to maximizing
the possibility of surgical cure. The ability—or inability—
to define a circumscribed, resectable seizure focus plays
a significant role in the likelihood of postoperative
seizure freedom and dictates the surgical strategy. Careful
counseling of the patient and family regarding the goals
of surgery with clarification that surgical procedures for
epilepsy comprise a continuum from curative to palliative is
also critical both before and after intervention (15).

In this review, we will discuss surgical strategies
utilized in pediatric epilepsy. Our discussion will include
preoperative planning, resective, ablative, and stimulation
treatment paradigms, and therapeutic efficacy.

Preoperative planning

The initial step to any surgical epilepsy intervention is the
careful characterization and localization of the seizures
themselves. Prior to diagnostic studies, thorough assessment
of seizure semiology through a careful family interview and
medical history plays an important role in this process (16).
Clinical seizure semiology often evolves over time because
of the ongoing development of neural networks (17,18).
Despite recent advances in other diagnostic modalities,
electroencephalographic testing (EEG) and structural
magnetic resonance imaging (MRI) remain the cornerstone
diagnostic tests in the preoperative evaluation for epilepsy
surgery. Seizures that are localizable on EEG are significantly
more likely to resolve with surgical resection (19,20). The
utilization of intracranial electrode recording expands the
diagnostic capabilities of EEG with improved spatial and
temporal resolution of ictal recordings (21), especially in
cases where scalp recordings are either nondiagnostic or
incongruous with clinical and radiographic findings.
Similarly, the identification of a structural lesion on MRI
is also associated with a higher likelihood of seizure freedom
after surgery (20,22,23). With the utilization of high-field-
strength (3'T) MRI, multi-sequence techniques, and advanced
postprocessing, subtle irregularities including lower-
grade cortical dysplasia may become apparent in patients
historically thought to have normal imaging, facilitating
complete resection of the epileptogenic zone (22,24).
Further refinement by utilizing combined techniques such
as EEG—functional MRI (25) and high-resolution, voxel-
based morphometry (26) may allow for the characterization
of even more subtle irregularities in brain architecture.
Magnetoencephalography (MEG) is also evolving into an
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important tool, especially in cases in which MRI fails to
demonstrate a structural abnormality (27). Radionuclide
imaging, including interictal positron emission tomography
and peri-ictal single-photon emission computed tomography,
may also be utilized to identify areas of hypometabolism in
epileptogenic regions that are not identifiable on standard
diagnostic testing (28,29).

Despite these advanced diagnostic techniques, a
proportion of patients continue to have difficult-to-
define epileptic foci, with a subsequent lower rate of
seizure freedom postoperatively, highlighting the need for
continued exploration and development of more precise
noninvasive diagnostic modalities (30,31). More recent
advancements in diagnostic survey procedures, including
stereo-EEG, which has multiple bilateral depth electrodes
allowing for three-dimensional characterization of ictal
discharges (32), have shown promise in aiding in treatment
of even the most challenging cases (33).

Resective surgery

Surgical resection of the epileptogenic focus is the preferred
surgical approach when possible in children with DRE. The
extent of resection may range from simple lesionectomy to
single or multiple lobectomies and is tailored based on the
individual patient’s seizure semiology, imaging findings, and
ictal and functional mapping.

Anterior temporal lobectomy (ATL)

Temporal lobe pathology in the pediatric population is
often distinct from that observed in adult patients. Whereas
mesial temporal sclerosis is the most common pathologic
basis of focal epilepsy in adults (34), children demonstrate
this finding less commonly and are more likely to have
neoplastic lesions (35) or congenital brain anomalies,
such as cortical dysplasia, as the underlying substrate
of refractory seizures (36). Because of this, the relative
frequency of different surgical approaches and the extent of
temporal lobe resection varies as well (37).

ATL is the most common brain resection performed for
medically refractory epilepsy in the adult population (38) but
constitutes a smaller proportion of childhood epilepsy
procedures (39). The majority of ATL procedures
performed today are based on the technique described
by Spencer er al. (40) in 1984. From this common basis,
variations are seen in elements such as the extent of
temporal neocortical resection—most commonly <4 cm
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from the tip of the anterior temporal lobe on the dominant
side and <6 cm on the nondominant side (41)—and the
extent of the hippocampal resection. The specific technique
should be tailored based on preoperative imaging and
electrophysiological testing results.

Mortality after the ATL procedure is very low, with
reported rates ranging from 0 to 0.5% in large series (42,43).
Morbidity rates in a recent review ranged from 0 to 9.3% (42),
with the most common complications being visual field
disturbance, infection, and neuropsychological changes,
most notably declines in verbal memory when the dominant
hemisphere was resected. In children, neuropsychological
outcomes may be better, with less decline in verbal memory
compared with adults and improvement in functions
ascribed to the contralateral hemisphere (44). Seizure
outcomes after ATL are favorable in children. A recent
systematic review by Englot e a/. (20) demonstrated a 78%
rate of seizure freedom after ATL. Rates of surgical cure
vary based on the specific underlying pathology, with higher
rates of cure in patients with neoplasms and mesial temporal
sclerosis compared with those with cortical dysplasia (45). A
history of secondary generalized seizures and the absence of
structural pathology on MRI were risk factors for seizures
postoperatively in this meta-analysis (20).

Selective amygdalobippocampectomy (SAH)

Although it is used less often than ATL, SAH may be used
to spare temporal neocortex, especially in the dominant
hemisphere. The underlying theory behind less radical
resection is that preservation of these structures may lead
to improved neuropsychological outcomes, although
this theory has not necessarily been supported; various
studies have shown equivocal results in postoperative
neuropsychological function when comparing these SAH
with standard ATL (46-48). Careful patient selection is
especially critical prior to SAH, with key indications being
MRI evidence of hippocampal sclerosis, appropriate seizure
semiology, and concordant electrodiagnostic data. There
are multiple approaches to SAH, including transsylvian (49),
transcortical (50), and subtemporal (51) approaches, with
the selection dependent on the patient and the surgeon.
Whether SAH provide better outcomes, specifically when
compared with those after ATL, remains an area of active
debate (46). Two large meta-analyses of studies comparing
the two procedures head to head found higher rates of
seizure freedom after AT'L than after SAH (52,53). One study
found no significant difference in intelligence quotient scores
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between patients receiving the two procedures, and one was
unable to make significant conclusions regarding differences
in neuropsychiatric outcomes between the two groups. The
fact that seizure freedom after SAH may be lower in children
than in adults (54), combined with the unique characteristics
of seizures in the pediatric population—specifically the
permanent cognitive disability related to persistent seizures
during brain development (55)—makes the use of SAH
infrequent in the pediatric population. New techniques,
including MRI-guided laser interstitial thermal therapy,
may offer minimally invasive alternatives to lobectomy
procedures, although the data remain limited in the pediatric
population (56).

Temporal lesionectomy

Among the pathological lesions in the temporal lobe that can
lead to medically refractory epilepsy in children, the most
common causes are neoplastic, mesial temporal sclerosis,
cortical dysplasia, and vascular lesions (57,58). Neoplastic
causes of epilepsy comprise up to 20% of surgical cases in
the pediatric population (59). Most are low-grade lesions,
with the high rates of epileptogenesis possibly related to
the nature of some of these tumors (i.e., gangliogliomas,
dysembryoplastic neuroepithelial tumors) as developmental
lesions on the spectrum of focal cortical dysplasias (60).
The unique challenge of temporal lesionectomy is to
determine the appropriate extent of resection. Although
the epileptogenic zone, the region of brain whose resection
is necessary and sufficient for cessation of seizures, is the
ideal target for removal, the theoretical nature of this area
often defies precise anatomical definition with current
noninvasive diagnostic studies (14). The epileptogenic
lesion, the structural irregularity that causes seizures, often
includes both the pathologic lesion itself and surrounding
tissue (35). Defining the epileptogenic zone including a
structural lesion frequently requires advanced imaging and
invasive monitoring techniques. Resection of extra-lesional
cortex based on these techniques has been shown in some
series to improve rates of seizure freedom (61,62).

The rate of successful outcomes after temporal
lesionectomy varies based on the causative lesion. Rates of
seizure freedom after resection of neoplasms have, overall,
been excellent, ranging from 72% to 92% in selected
series (45,63,64). The most robust predictor of complete
seizure freedom across available studies has been the extent
of tumor resection (61,64). Tumor type may also play a
role in rates of post resection seizure freedom. Patients
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Figure 1 Preoperative (A) and postoperative (B) coronal T2-weighted 3T magnetic resonance imaging (MRI) from a five-year-old boy

with dual pathology. Arrow (A) indicates thickened grey matter and blurring of the grey—white junction at the anteromedial temporal

neocortex. Intracranial recordings also demonstrated independent ictal onset from the hippocampus. The patient underwent left anterior

temporal lobectomy and amygdalohippocampectomy. Pathology demonstrated type II focal cortical dysplasia. The patient is seizure free

2 years after surgery and has been weaned off all antiepileptic medications.

with gangliogliomas have been shown in multiple studies
to have very high rates of long-term seizure freedom
after tumor removal, as have those with dysembryoplastic
neuroepithelial tumors (65,66). The high rate of seizure
freedom after surgery in patients with neoplasm-related
epilepsy is especially meaningful given the long expected
survival in children harboring low-grade brain tumors (67).

Lesionectomy of vascular lesions such as cavernous
hemangiomas and arteriovenous malformations is also
highly effective in controlling seizures, with 70-80% of
patients achieving long-term seizure freedom in some
series (68,69). For these lesions in particular, duration of
seizures prior to intervention may play a critical role in the
ability to achieve complete seizure freedom with surgery
(69,70). Reduced success may be due to deposition of
hemosiderin over time in the surrounding brain, leading
to an epileptogenic tissue surrounding the lesion that also
must be resected to achieve seizure freedom (71).

Control rates for mesial temporal sclerosis and cortical
dysplasia are generally lower than those for other lesions,
likely because the radiographic and intraoperative borders
of these lesions are often less well-defined than those
of tumors and vascular malformations (45). Temporal
lesionectomy can be further complicated by the presence of
dual pathology (Figure 1), which often involves hippocampal
sclerosis in addition to a second pathology such as a
neoplasm (72). Rates of dual pathology vary among studies,
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but generally rates of seizure freedom after removal of
only one of the pathologies are low and are significantly
improved by resection of both the sclerotic hippocampal
region and the lesion (44). Many pediatric epilepsy
surgeons favor resection of the nondominant amygdala and
hippocampus in the setting of a temporal lesion adjacent to
mesial structures and conversely favor lesionectomy alone
when the epileptogenic zone is in the dominant hemisphere
because of the risk of verbal memory decline.

Extratemporal resection

Epilepsy of extratemporal origin has historically had
lower rates of cure compared with epilepsy of temporal
lobe onset, although success can often be achieved in
carefully selected patients (73,74). This difference is likely
secondary to several unique characteristics of extratemporal
epilepsy. The first is the unique pathologic substrate
of extratemporal epilepsies, including poorly defined
developmental abnormalities such as cortical dysplasia, and
multifocal epilepsies, such as tuberous sclerosis complex
and Sturge-Weber syndrome (75). Further, overlap of the
epileptogenic region with areas of eloquent cortex may
complicate surgical resection, resulting in lower rates of
seizure freedom (76). Invasive monitoring with intracranial
electrodes is often necessary to map the ictal onset zone and
functionally eloquent cortex to guide surgical resection (77).
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Figure 2 Preoperative imaging and intraoperative photos from a 16-year-old girl with long-standing drug-resistant epilepsy and post-
ictal aphasia. (A) Coronal T2-weighted 3T MRI demonstrating hyperintensity in the left inferior frontal gyrus (arrow); (B) because of the
proximity of the hyperintensity to language structures on preoperative functional MRI, she underwent left craniotomy with placement of
intracranial electrodes. Seizure onset localized to the imaging abnormality, and intraoperative functional mapping demonstrated this to
be primary face motor cortex, adjacent to Broca’s area; (C) the patient underwent reoperative craniotomy, electrode removal, and awake
intraoperative language and motor mapping after the anatomic boundaries of the lesion were defined with frameless stereotaxis; and

then the lesion was resected; (D) postoperatively, she had normal language with transient moderate weakness of the lower right face that

resolved in 6 months. She remains seizure free almost 2 years after surgery.

The often complex nature of these procedures and the
invaluable information gained from careful preoperative
evaluation with advanced electrodiagnostics, high-
resolution/functional imaging modalities, and intraoperative
mapping and monitoring mean that patients with these
epilepsies are best managed at comprehensive epilepsy
centers in a multidisciplinary setting. In instances where a
distinct, radiographically evident lesion can be identified
and is anatomically remote from eloquent cortex, a
single, staged lesionectomy may be all that is required.
This can be supplemented by intraoperative mapping
utilizing electrocorticography to identify epileptogenic
regions surrounding the border of the structural lesion.
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The diagnostic results of intraoperative mapping may be
limited by both temporal factors (e.g., limited duration of
monitoring during surgery) and physiologic factors (e.g.,
reduced electrical activity under anesthesia, reliance on
interictal epileptiform discharges rather than capturing ictal
events). To overcome these limitations, staged procedures
with electrode implantation followed by awake long-term
electrocorticography may be performed. This allows for
long-term monitoring of both ictal and interictal activity,
albeit at the cost of a second surgical intervention and
associated complications such as infection (Figure 2) (78).
For particularly challenging cases, some investigators (75)
have also reported success with three-stage procedures,
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Figure 3 Preoperative imaging from a 3-year-old girl with mild left hemiparesis, developmental delay, and multiple daily seizures. Axial

(A) and coronal (B) T2-weighted 3T magnetic resonance imaging (MRI) demonstrating right hemimegalencephaly, with thickened cortex,

blurring of the grey—white junction, and simplified gyral anatomy throughout the right hemisphere. Expansion of the right hemisphere into

the left hemicrania was noted on the coronal image. The patient underwent right peri-insular functional hemispherectomy and is seizure

free with an improving left hemiparesis one year after surgery.

with implantation of intracranial electrodes, long-term
seizure monitoring, electrode removal, surgical resection,
and electrode reimplantation for post resection seizure
monitoring, followed by further resection if necessary.

A recent meta-analysis of the efficacy of surgical
resection for pediatric epilepsy reported a seizure freedom
rate of 56% (23), with better results in children with a
shorter duration of seizures, a lesion identified on structural
MRI, localizing ictal electrodiagnostic studies, and no
history of secondary generalized seizures. These results
highlight the need for both early, aggressive intervention in
this population and specialized, tertiary care with a team-
based approach to provide the best chance of cure in these
complex patients.

Hemispberectomy

Hemispherectomy has been utilized for decades in the
treatment of hemispheric pathology (79). Today, several
surgical techniques are used to remove or disconnect a
cerebral hemisphere, including anatomical hemispherectomy,
functional hemispherectomy, and hemidecortication (80).
Each approach has its distinct risks and benefits, with
higher rates of complications in complete anatomic
hemispherectomy but lower rates of repeat surgery (81).
Children with diffuse seizure onset and injury throughout
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the affected hemisphere are candidates for hemispherectomy.
These patients frequently have hemiparesis and hemianopia
preoperatively (82). The causes of their seizure may be
perinatal ischemia and trauma, congenital abnormalities
such as Sturge-Weber syndrome, hemimegalencephaly, or
inflammatory conditions such as Rasmussen encephalitis, a
progressive, inflammatory condition associated with seizures
and hemispheric atrophy (Figure 3) (83).

Because of the extensive nature of hemispherectomy,
complications are not uncommon. Although rates of serious
morbidity and mortality have decreased in modern case
series, there remains the potential for significant blood loss
relative to a small circulating blood volume in children, which
may precipitate anemia and coagulopathy (84). Postoperative
hydrocephalus is another common complication, with
rates approaching 20-25% (85,86). The development
of hydrocephalus may also be delayed in some patients;
more than 25% of children who developed postoperative
hydrocephalus after undergoing hemispherectomy in one
study presented more than 3 months after surgery (86).
The incidence of other adverse events varies by study,
but a recent review showed an overall rate of surgical
complications (e.g., hematoma formation, cerebral
abscess) of 3.5% and a rate of medical complications (e.g.,
meningitis, ventriculitis, venous thrombosis) of 10.6% (87).
Perioperative mortality was noted in the same review to
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occur at a rate of 2.2% (87).

Rates of seizure freedom after hemispherectomy
procedures are high, with rates in the 70-80% range for
most pathologies (87). Patients with epilepsy as a result
of developmental abnormalities and those with seizure
generalization, bilateral imaging irregularities, and non-
lateralizing EEG have higher rates of seizure persistence
after surgery (88).

Palliative surgery

Palliative surgical options may be used in patients in whom
resective surgical treatment has failed to control their
seizures or for those who are not candidates for procedures
with curative intent. Palliative surgery typically includes
neurostimulation and disconnected paradigms.

Neurostimulation

Currently, neurostimulation is the most commonly
palliative surgical procedure. Vagal nerve stimulation (VINS)
is the type of neurostimulation used most often, although
therapies such as responsive neurostimulation and the
application of deep brain stimulation (DBS) for epilepsy are
emerging and evolving.

The precise method through which VNS reduces seizure
frequency remains unknown. A large proportion of the
nerve is comprised of afferent fibers that project diffusely
throughout the brain with a wide array of effects (89). A
significant number of these fibers synapse in the solitary
nucleus bilaterally and then project to a variety of deep and
cortical structures and may play a particularly important
part in epilepsy control with VNS (90). VNS is commonly
utilized in cases where resective procedures are not possible,
such as those involving drug-resistant generalized epilepsy
or focal epilepsy overlapping with functional cortex, or
in the setting of persistent seizures despite ictal focus
resection (91). Rates of seizure freedom in adults with
VNS are low (just 15-18%) (91,92), but one series showed
a mean reduction in seizure frequency of nearly 58% in
the pediatric population (91). The complications rate in
this group was also low (6.1%), with only 3/141 patients
developing an infection and only one of these requiring
removal of the implanted device (91). Newer developments
in heart rate-responsive stimulators may expand the
utilization of VNS, although data in the pediatric
population are extremely limited (93).

In 2010, the Stimulation of the Anterior Nucleus of the

© Translational Pediatrics. All rights reserved.

tp.amegroups.com

61

Thalamus for Epilepsy (SANTE) investigators published the
results of their DBS paradigm for epilepsy treatment (94).
Their results showed that, at 2 years after implantation,
7.4% (6/81) of patients treated with DBS were seizure free,
with a 56% median reduction in seizure frequency among
the cohort. Patients with temporal lobe epilepsy received
the highest degree of benefit. Although these outcomes are
promising, the SANTE study excluded patients who were
younger than 18 years of age. Thus, the lack of data with
DBS and on anterior thalamic stimulation in children limits
the applicability of these devices in the pediatric population
at this time.

Responsive neurostimulation, a comparatively new set
of devices that can detect electrocorticographic evidence
of seizures and deliver targeted stimulation, are a third
developing paradigm of stimulation therapy. As with the
other techniques, however, this technique is limited by the
paucity of data in the pediatric population, which, combined
with the unique challenges associated with these devices (i.e.,
device size, lack of MRI compatibility, lack of standardized
device settings), means further high-quality evidence is
needed prior to widespread implementation (95).

Although stimulation remains primarily a palliative
therapy, a minority of patients do achieve seizure freedom
after these procedures, either independently of or in
conjunction with other interventions. The evolution
of neurostimulation as technology improves and our
expanding knowledge of the mechanisms of epilepsy may
provide significant advances in curative epilepsy treatment
in the future.

Corpus callosotomy

Sectioning of the corpus callosum was first described in
1940 by van Wagenen and Herren (96), who developed
the procedure after observing patients with brain tumors
and epilepsy whose seizures remitted as the corpus
callosum was infiltrated by the neoplasm. Since that time,
refinements in surgical technique have reduced the initially
steep morbidity and mortality of the procedure (97).
As the major connective tract between the two cerebral
hemispheres, the fibers of the corpus callosum play a major
role in seizure generalization. In patients with severe,
intractable epilepsy—especially atonic or drop seizures—
who are not candidates for resective surgery, disconnection
via transection of the corpus callosum is a viable option
if they have persistent seizures despite undergoing lower
morbidity palliative interventions such as VNS. Lennox-
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Gastaut syndrome (LGS)—an epileptic encephalopathy
characterized by generalized slow spike wave activity on
EEG, mental retardation, and multiple seizure types (98)—
is one indication for callosotomy. Children with LGS
frequently suffer from atonic drop attacks, which is the
seizure type most responsive to callosotomy (99).

Callosotomy can be either partial or complete. In
partial callosotomy, the anterior two thirds of the corpus
callosum is sectioned with sparing of the splenium, while in
complete callosotomy the entire structure is divided (100).
Some studies suggest that a greater extent of resection
is associated with improved seizure control (101),
although others have not found this to be the case (102).
Complete callosotomy is associated with a higher rate of
complications, the most classic of which is a disconnection
syndrome where communications between hemispheres
are impaired, resulting in deficits such as the inability to
name objects presented only to the nondominant visual
field. Other complications include transient or permanent
motor dysfunction, memory dysfunction, and language
dysfunction. Mortality is reported, but rare (less than 2% in
some reports) (100).

Patients rarely attain complete seizure freedom after
corpus callosotomy. Complete seizure freedom rates range
from 6 to 19%, with lower rates with longer-term follow-
up (99,103,104). Rates of significant seizure improvement
after corpus callosotomy are generally much higher,
in keeping with its standard utilization as a palliative
procedure (101).

Minimally invasive epilepsy treatment

Minimally invasive treatments for epilepsy have undergone
significant development, with advances in both surgical
technologies and imaging. Two of the most commonly
utilized modalities are stereotactic radiosurgery and laser
ablation therapy.

Stereotactic radiosurgery for the treatment of epilepsy
has been the topic of investigation since the 1980s (105).
Despite this, the precise mechanism through which
radiation eliminates seizures remains unclear. Although
injury to tissues at the site of treatment likely plays a role,
studies have shown that actual necrotic changes are not
necessarily seen at the treatment target (106). As with
other treatment modalities, the challenge of radiosurgery is
complete identification and treatment of the epileptogenic
zone, which is further complicated by the fact that radiation
dosing and drop off must be taken into account.
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Magnetic resonance—guided laser-induced thermotherapy
(MRELITT), also known as laser ablation, is an emerging
therapy that offers another option to achieve seizure
freedom. In MRgLITT, thermal energy is delivered
through a minimally invasive catheter under real-time MR
thermography to the lesion. Although data in the pediatric
population remain scarce (56), the efficacy and safety
profile of the procedure is robust enough that multiple
systems have received FDA approval. These procedures are
especially useful in the treatment of deep lesions such as
hypothalamic hamartomas, which frequently result in drug-
resistant gelastic seizures and, because of their location,
were previously difficult to access via other methods (107).

The major benefit of minimally invasive procedures
is the reduction in the morbidity associated with open
surgery. These techniques themselves, however, have
unique complication profiles. With regard to radiosurgery,
the possibility for significant post-treatment edema
and radiation necrosis exists (108). The benefits of
radiosurgery may also be delayed, and the interval between
treatment and response can lead to continued seizure-
related functional decline (109). Laser ablation can also
lead to damage to surrounding structures and subsequent
neurologic sequelae (110).

Outcomes following these interventions have generally
been favorable. A prospective trial of radiosurgery for mesial
temporal lobe epilepsy demonstrated seizure freedom in
67% of patients for a year at 36-month follow-up (111).
Limited data exist for laser ablation, and long-term results
are sorely lacking, but cure rates in early studies are also in
the 60-70% range (56).

Conclusions

Epilepsy is a highly prevalent condition, impacting
approximately 1% of the population (4). Among affected
patients, as many as one third may have epilepsy that
is drug resistant, leading to a massive burden on the
healthcare system and on the individual patient and his or
her family. Despite the high-quality evidence supporting
the effectiveness of epilepsy surgery as a cure for this
devastating condition, surgical intervention remains
underutilized (8). Dissemination of knowledge regarding
the range of surgical options along with interdisciplinary
cooperation and continued innovation in the field of
curative epilepsy surgery will be essential to maximizing
our ability to treat patients suffering from this debilitating
disease.
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