SPECIAL ISSUES RELATED TO WOMEN AND EPILEPSY
CATAMENIAL EPILEPSY
Some women experience a marked increase in seizure frequency
around the time of menses. This is believed to be mediated by either
the effects of estrogen and progesterone on neuronal excitability or
changes in antiepileptic drug levels due to altered protein binding or
metabolism. Some patients may benefit from increases in antiepileptic
drug dosages during menses. Natural progestins or intramuscular
medroxyprogesterone may be of benefit to a subset of women.
PREGNANCY
Most women with epilepsy who become pregnant will have an uncomplicated gestation and deliver a normal baby. However, epilepsy poses
some important risks to a pregnancy. Seizure frequency during pregnancy will remain unchanged in ~50% of women, increase in 30%,
and decrease in 20%. Changes in seizure frequency are attributed to
endocrine effects on the CNS, variations in antiepileptic drug pharmacokinetics (such as acceleration of hepatic drug metabolism or effects
on plasma protein binding), and changes in medication compliance.
It is useful to see patients at frequent intervals during pregnancy and
monitor serum antiepileptic drug levels. Measurement of the unbound
drug concentrations may be useful if there is an increase in seizure
frequency or worsening of side effects of antiepileptic drugs.
The overall incidence of fetal abnormalities in children born to
mothers with epilepsy is 5–6%, compared to 2–3% in healthy women.
Part of the higher incidence is due to teratogenic effects of antiepileptic drugs, and the risk increases with the number of medications used
(e.g., 10–20% risk of malformations with three drugs) and possibly
with higher doses. A meta-analysis of published pregnancy registries
and cohorts found that the most common malformations were defects
in the cardiovascular and musculoskeletal system (1.4–1.8%). Valproic
acid is strongly associated with an increased risk of adverse fetal outcomes (7–20%). Recent findings from a large pregnancy registry suggest that, other than topiramate, the newer antiepileptic drugs are far
safer than valproic acid.
Because the potential harm of uncontrolled convulsive seizures
on the mother and fetus is considered greater than the teratogenic
effects of antiepileptic drugs, it is currently recommended that pregnant women be maintained on effective drug therapy. When possible,
it seems prudent to have the patient on monotherapy at the lowest
effective dose, especially during the first trimester. For some women,
however, the type and frequency of their seizures may allow for them
to safely wean off antiepileptic drugs prior to conception. Patients
should also take folate (1–4 mg/d), because the antifolate effects of
anticonvulsants are thought to play a role in the development of neural
tube defects, although the benefits of this treatment remain unproved
in this setting.
Enzyme-inducing drugs such as phenytoin, carbamazepine, oxcarbazepine, topiramate, phenobarbital, and primidone cause a transient and reversible deficiency of vitamin K–dependent clotting
factors in ~50% of newborn infants. Although neonatal hemorrhage
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is uncommon, the mother should be treated with oral vitamin K (20 2559
mg/d, phylloquinone) in the last 2 weeks of pregnancy, and the infant
should receive intramuscular vitamin K (1 mg) at birth.
CONTRACEPTION
Special care should be taken when prescribing antiepileptic medications for women who are taking oral contraceptive agents. Drugs
such as carbamazepine, phenytoin, phenobarbital, and topiramate can
significantly decrease the efficacy of oral contraceptives via enzyme
induction and other mechanisms. Patients should be advised to
consider alternative forms of contraception, or their contraceptive
medications should be modified to offset the effects of the antiepileptic
medications.
BREAST-FEEDING
Antiepileptic medications are excreted into breast milk to a variable degree. The ratio of drug concentration in breast milk relative
to serum ranges from ~5% (valproic acid) to 300% (levetiracetam).
Given the overall benefits of breast-feeding and the lack of evidence for
long-term harm to the infant by being exposed to antiepileptic drugs,
mothers with epilepsy can be encouraged to breast-feed. This should
be reconsidered, however, if there is any evidence of drug effects on the
infant such as lethargy or poor feeding.
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also benefit greatly from the assistance of health providers who act as
strong patient advocates.
Loss of driving privileges is one of the most disruptive social consequences of epilepsy. Physicians should be very clear about local
regulations concerning driving and epilepsy, because the laws vary considerably among states and countries. In all cases, it is the physician’s
responsibility to warn patients of the danger imposed on themselves
and others while driving if their seizures are uncontrolled (unless the
seizures are not associated with impairment of consciousness or motor
control). In general, most states allow patients to drive after a seizurefree interval (on or off medications) of between 3 months and 2 years.
Patients with incompletely controlled seizures must also contend
with the risk of being in other situations where an impairment of consciousness or loss of motor control could lead to major injury or death.
Thus, depending on the type and frequency of seizures, many patients
need to be instructed to avoid working at heights or with machinery or
to have someone close by for activities such as bathing and swimming.
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Cerebrovascular diseases include some of the most common
and devastating disorders: ischemic stroke and hemorrhagic
stroke. Stroke is the second leading cause of death worldwide,
causing 6.2 million deaths in 2011, and is double the rate of heart disease in China. Strokes cause ~200,000 deaths each year in the United
States and are a major cause of disability. The incidence of cerebrovascular diseases increases with age, and the number of strokes is projected
to increase as the elderly population grows, with a doubling in stroke
deaths in the United States by 2030. A stroke, or cerebrovascular accident, is defined as an abrupt onset of a neurologic deficit that is attributable to a focal vascular cause. Thus, the definition of stroke is clinical,
and laboratory studies including brain imaging are used to support the
diagnosis. The clinical manifestations of stroke are highly variable
because of the complex anatomy of the brain and its vasculature.
Cerebral ischemia is caused by a reduction in blood flow that lasts longer than several seconds. Neurologic symptoms are manifest within
seconds because neurons lack glycogen, so energy failure is rapid. If the
cessation of flow lasts for more than a few minutes, infarction or death
of brain tissue results. When blood flow is quickly restored, brain tissue
can recover fully and the patient’s symptoms are only transient: this is
called a transient ischemic attack (TIA). The definition of TIA requires
that all neurologic signs and symptoms resolve within 24 h without
evidence of brain infarction on brain imaging. Stroke has occurred if
the neurologic signs and symptoms last for >24 h or brain infarction is
demonstrated. A generalized reduction in cerebral blood flow due to
systemic hypotension (e.g., cardiac arrhythmia, myocardial infarction,
or hemorrhagic shock) usually produces syncope (Chap. 27). If low
cerebral blood flow persists for a longer duration, then infarction in the
border zones between the major cerebral artery distributions may
develop. In more severe instances, global hypoxia-ischemia causes widespread brain injury; the constellation of cognitive sequelae that ensues
is called hypoxic-ischemic encephalopathy (Chap. 330). Focal ischemia
or infarction, conversely, is usually caused by thrombosis of the cerebral
vessels themselves or by emboli from a proximal arterial source or the
heart. Intracranial hemorrhage is caused by bleeding directly into or
around the brain; it produces neurologic symptoms by producing a
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