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from more than one location, making the risk of ongoing seizures 2557
or potential harm from the surgery unacceptably high. Vagus nerve
stimulation (VNS) has been used in some of these cases, although
the results are limited and it is difficult to predict who will benefit.
A new implantable device that can detect the onset of a seizure (in
some instances before the seizure becomes clinically apparent) and
deliver an electrical stimulation (Responsive NeuroStimulation) has
recently been approved and may be of benefit in selected patients.
Studies are currently evaluating the efficacy of stereotactic radiosurgery, laser thermoablation, and deep brain stimulation (DBS) as
other options for surgical treatment of refractory epilepsy.
STATUS EPILEPTICUS
Status epilepticus refers to continuous seizures or repetitive, discrete
seizures with impaired consciousness in the interictal period. Status
epilepticus has numerous subtypes, including generalized convulsive
status epilepticus (GCSE) (e.g., persistent, generalized electrographic
seizures, coma, and tonic-clonic movements) and nonconvulsive status epilepticus (e.g., persistent absence seizures or focal seizures with
confusion or partially impaired consciousness, and minimal motor
abnormalities). The duration of seizure activity sufficient to meet
the definition of status epilepticus has traditionally been specified as
15–30 min. However, a more practical definition is to consider status
epilepticus as a situation in which the duration of seizures prompts the
acute use of anticonvulsant therapy. For GCSE, this is typically when
seizures last beyond 5 min.
GCSE is an emergency and must be treated immediately, because
cardiorespiratory dysfunction, hyperthermia, and metabolic derangements can develop as a consequence of prolonged seizures, and these
can lead to irreversible neuronal injury. Furthermore, CNS injury can
occur even when the patient is paralyzed with neuromuscular blockade but continues to have electrographic seizures. The most common
causes of GCSE are anticonvulsant withdrawal or noncompliance,
metabolic disturbances, drug toxicity, CNS infection, CNS tumors,
refractory epilepsy, and head trauma.
GCSE is obvious when the patient is having overt convulsions.
However, after 30–45 min of uninterrupted seizures, the signs may
become increasingly subtle. Patients may have mild clonic movements
of only the fingers or fine, rapid movements of the eyes. There may
be paroxysmal episodes of tachycardia, hypertension, and pupillary
dilation. In such cases, the EEG may be the only method of establishing the diagnosis. Thus, if the patient stops having overt seizures, yet
remains comatose, an EEG should be performed to rule out ongoing
status epilepticus. This is obviously also essential when a patient with
GCSE has been paralyzed with neuromuscular blockade in the process
of protecting the airway.
The first steps in the management of a patient in GCSE are to attend
to any acute cardiorespiratory problems or hyperthermia, perform a
brief medical and neurologic examination, establish venous access,
and send samples for laboratory studies to identify metabolic abnormalities. Anticonvulsant therapy should then begin without delay; a
treatment approach is shown in Fig. 445-3.
The treatment of nonconvulsive status epilepticus is thought to be
less urgent than GCSE, because the ongoing seizures are not accompanied by the severe metabolic disturbances seen with GCSE. However,
evidence suggests that nonconvulsive status epilepticus, especially
that caused by ongoing, focal seizure activity, is associated with cellular injury in the region of the seizure focus; therefore this condition
should be treated as promptly as possible using the general approach
described for GCSE.
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is especially important when a patient’s seizures are not controlled
with initial treatment, as such patients often do not respond to
subsequent medication trials. Rather than submitting the patient to
years of unsuccessful medical therapy and the psychosocial trauma
and increased mortality associated with ongoing seizures, the
patient should have an efficient but relatively brief attempt at medical therapy and then be referred for surgical evaluation.
The most common surgical procedure for patients with temporal
lobe epilepsy involves resection of the anteromedial temporal lobe
(temporal lobectomy) or a more limited removal of the underlying
hippocampus and amygdala (amygdalohippocampectomy). Focal
seizures arising from extratemporal regions may be abolished by
a focal neocortical resection with precise removal of an identified
lesion (lesionectomy). Localized neocortical resection without a
clear lesion identified on MRI is also possible when other tests (e.g.
MEG, PET, SPECT) implicate a focal cortical region as a seizure onset
zone. When the cortical region cannot be removed, multiple subpial
transection, which disrupts intracortical connections, is sometimes
used to prevent seizure spread. Hemispherectomy or multilobar
resection is useful for some patients with severe seizures due to
hemispheric abnormalities such as hemimegalencephaly or other
dysplastic abnormalities, and corpus callosotomy has been shown
to be effective for disabling tonic or atonic seizures, usually when
they are part of a mixed-seizure syndrome (e.g., Lennox-Gastaut
syndrome).
Presurgical evaluation is designed to identify the functional and
structural basis of the patient’s seizure disorder. Inpatient video-EEG
monitoring is used to define the anatomic location of the seizure
focus and to correlate the abnormal electrophysiologic activity with
behavioral manifestations of the seizure. Routine scalp or scalpsphenoidal recordings and a high-resolution MRI scan are usually
sufficient for localization of the epileptogenic focus, especially when
the findings are concordant. Functional imaging studies such as
SPECT, PET, and MEG are adjunctive tests that may help to reveal
or verify the localization of an apparent epileptogenic region. Once
the presumed location of the seizure onset is identified, additional
studies, including neuropsychological testing, the intracarotid amobarbital test (Wada test), and functional MRI may be used to assess
language and memory localization and to determine the possible
functional consequences of surgical removal of the epileptogenic
region. In some cases, standard noninvasive evaluation is not sufficient to localize the seizure onset zone, and invasive electrophysiologic monitoring, such as implanted depth or subdural electrodes,
is required for more definitive localization. The exact extent of the
resection to be undertaken can also be determined by performing
cortical mapping at the time of the surgical procedure, allowing for
a tailored resection. This involves electrocorticographic recordings
made with electrodes on the surface of the brain to identify the
extent of epileptiform disturbances. If the region to be resected is
within or near brain regions suspected of having sensorimotor or
language function, electrical cortical stimulation mapping is performed on the awake patient to determine the function of cortical
regions in question in order to avoid resection of so-called eloquent
cortex and thereby minimize postsurgical deficits.
Advances in presurgical evaluation and microsurgical techniques
have led to a steady increase in the success of epilepsy surgery.
Clinically significant complications of surgery are <5%, and the use
of functional mapping procedures has markedly reduced the neurologic sequelae due to removal or sectioning of brain tissue. For
example, about 70% of patients treated with temporal lobectomy
will become seizure free, and another 15–25% will have at least a
90% reduction in seizure frequency. Marked improvement is also
usually seen in patients treated with hemispherectomy for catastrophic seizure disorders due to large hemispheric abnormalities.
Postoperatively, patients generally need to remain on antiepileptic
drug therapy, but the marked reduction of seizures following resective surgery can have a very beneficial effect on quality of life.
Not all medically refractory patients are suitable candidates for
resective surgery. For example, some patients have seizures arising

BEYOND SEIZURES: OTHER MANAGEMENT ISSUES
INTERICTAL BEHAVIOR
The adverse effects of epilepsy often go beyond clinical seizures, and
the extent of these effects largely depends on the etiology of epilepsy,
seizure frequency and severity, and side effects from antiepileptic therapy. Many epilepsy patients are completely normal between seizures
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