2550 asymmetry may provide a clue to brain injury early in development.

PART 17
Neurologic Disorders

Signs of head trauma and use of alcohol or illicit drugs should be
sought. Auscultation of the heart and carotid arteries may identify an
abnormality that predisposes to cerebrovascular disease.
All patients require a complete neurologic examination, with particular emphasis on eliciting signs of cerebral hemispheric disease
(Chap. 437). Careful assessment of mental status (including memory,
language function, and abstract thinking) may suggest lesions in the
anterior frontal, parietal, or temporal lobes. Testing of visual fields
will help screen for lesions in the optic pathways and occipital lobes.
Screening tests of motor function such as pronator drift, deep tendon
reflexes, gait, and coordination may suggest lesions in motor (frontal)
cortex, and cortical sensory testing (e.g., double simultaneous stimulation) may detect lesions in the parietal cortex.
LABORATORY STUDIES
Routine blood studies are indicated to identify the more common
metabolic causes of seizures such as abnormalities in electrolytes, glucose, calcium, or magnesium, and hepatic or renal disease. A screen
for toxins in blood and urine should also be obtained from all patients
in appropriate risk groups, especially when no clear precipitating
factor has been identified. A lumbar puncture is indicated if there is
any suspicion of meningitis or encephalitis, and it is mandatory in all
patients infected with HIV, even in the absence of symptoms or signs
suggesting infection. Testing for autoantibodies in the serum and
cerebrospinal fluid (CSF) should be considered in patients presenting
with a seemingly aggressive form of epilepsy associated with other
abnormalities such as cognitive disturbances.
ELECTROPHYSIOLOGIC STUDIES
All patients who have a possible seizure disorder should be evaluated
with an EEG as soon as possible. Details about the EEG are covered
in Chap. 442e.
In the evaluation of a patient with suspected epilepsy, the presence
of electrographic seizure activity during the clinically evident event
(i.e., abnormal, repetitive, rhythmic activity having a discrete onset
and termination) clearly establishes the diagnosis. The absence of
electrographic seizure activity does not exclude a seizure disorder,
however, because focal seizures may originate from a region of the
cortex that cannot be detected by standard scalp electrodes. The EEG
is always abnormal during generalized tonic-clonic seizures. Because
seizures are typically infrequent and unpredictable, it is often not possible to obtain the EEG during a clinical event. Continuous monitoring
for prolonged periods in video-EEG telemetry units for hospitalized
patients or the use of portable equipment to record the EEG continuously for ≥24 h in ambulatory patients has made it easier to capture
the electrophysiologic accompaniments of clinical events. In particular, video-EEG telemetry is now a routine approach for the accurate
diagnosis of epilepsy in patients with poorly characterized events or
seizures that are difficult to control.
The EEG may also be helpful in the interictal period by showing
certain abnormalities that are highly supportive of the diagnosis of
epilepsy. Such epileptiform activity consists of bursts of abnormal discharges containing spikes or sharp waves. The presence of epileptiform
activity is not specific for epilepsy, but it has a much greater prevalence
in patients with epilepsy than in normal individuals. However, even in
an individual who is known to have epilepsy, the initial routine interictal EEG may be normal up to 60% of the time. Thus, the EEG cannot
establish the diagnosis of epilepsy in many cases.
The EEG is also used for classifying seizure disorders and aiding
in the selection of anticonvulsant medications. For example, episodic
generalized spike-wave activity is usually seen in patients with typical absence epilepsy and may be seen with other generalized epilepsy
syndromes. Focal interictal epileptiform discharges would support the
diagnosis of a focal seizure disorder such as temporal lobe epilepsy or
frontal lobe seizures, depending on the location of the discharges.
The routine scalp-recorded EEG may also be used to assess the
prognosis of seizure disorders; in general, a normal EEG implies a
better prognosis, whereas an abnormal background or profuse epileptiform activity suggests a poor outcome. Unfortunately, the EEG has
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not proved to be useful in predicting which patients with predisposing
conditions such as head injury or brain tumor will go on to develop
epilepsy, because in such circumstances epileptiform activity is commonly encountered regardless of whether seizures occur.
Magnetoencephalography (MEG) provides another way of looking
noninvasively at cortical activity. Instead of measuring electrical activity of the brain, it measures the small magnetic fields that are generated
by this activity. The source of epileptiform activity seen on MEG can
be analyzed, and its source in the brain can be estimated using a variety of mathematical techniques. These source estimates can then be
plotted on an anatomic image of the brain such as an MRI (discussed
below), to generate a magnetic source image (MSI). MSI can be useful
to localize potential seizure foci.
BRAIN IMAGING
Almost all patients with new-onset seizures should have a brain
imaging study to determine whether there is an underlying structural
abnormality that is responsible. The only potential exception to this
rule is children who have an unambiguous history and examination
suggestive of a benign, generalized seizure disorder such as absence
epilepsy. MRI has been shown to be superior to computed tomography
(CT) for the detection of cerebral lesions associated with epilepsy. In
some cases, MRI will identify lesions such as tumors, vascular malformations, or other pathologies that need urgent therapy. The availability of newer MRI methods such as 3-tesla scanners, parallel imaging
with multichannel head coils, three-dimensional structural imaging at
submillimeter resolution, and widespread use of pulse sequences such
as fluid-attenuated inversion recovery (FLAIR), has increased the sensitivity for detection of abnormalities of cortical architecture, including hippocampal atrophy associated with mesial temporal sclerosis, as
well as abnormalities of cortical neuronal migration. In such cases, the
findings may not lead to immediate therapy, but they do provide an
explanation for the patient’s seizures and point to the need for chronic
antiepileptic drug therapy or possible surgical resection.
In the patient with a suspected CNS infection or mass lesion, CT
scanning should be performed emergently when MRI is not immediately available. Otherwise, it is usually appropriate to obtain an MRI
study within a few days of the initial evaluation. Functional imaging
procedures such as positron emission tomography (PET) and singlephoton emission computed tomography (SPECT) are also used to
evaluate certain patients with medically refractory seizures (discussed
below).

DIFFERENTIAL DIAGNOSIS OF SEIZURES
Disorders that may mimic seizures are listed in Table 445-6. In most
cases, seizures can be distinguished from other conditions by meticulous attention to the history and relevant laboratory studies. On occasion, additional studies such as video-EEG monitoring, sleep studies,
tilt-table analysis, or cardiac electrophysiology, may be required to
reach a correct diagnosis. Two of the more common nonepileptic syndromes in the differential diagnosis are detailed below.
SYNCOPE
(See also Chap. 27) The diagnostic dilemma encountered most frequently is the distinction between a generalized seizure and syncope.
Observations by the patient and bystanders that can help differentiate
between the two are listed in Table 445-7. Characteristics of a seizure
include the presence of an aura, cyanosis, unconsciousness, motor
manifestations lasting >15 s, postictal disorientation, muscle soreness,
and sleepiness. In contrast, a syncopal episode is more likely if the
event was provoked by acute pain or anxiety or occurred immediately
after arising from the lying or sitting position. Patients with syncope
often describe a stereotyped transition from consciousness to unconsciousness that includes tiredness, sweating, nausea, and tunneling
of vision, and they experience a relatively brief loss of consciousness.
Headache or incontinence usually suggests a seizure but may on occasion also occur with syncope. A brief period (i.e., 1–10 s) of convulsive
motor activity is frequently seen immediately at the onset of a syncopal episode, especially if the patient remains in an upright posture
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