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From the Editor

Despite marvelous advances in the diagnosis and pharmacologic and

surgical management of epilepsy in the last few decades, this manifestation

of neurologic disease remains one of the most pervasive and vexing

neurologic problems encountered in general practice. This issue of the CNI

REVIEW delves into the problems and questions most often encountered

by the patient’s primary physicians —

How do I live with this disease?

How does this affect me and my family?

How do we know what to expect?

What tests are needed and how will I be treated?

Are the “fits” really epilepsy?

These questions are very often directed to the patient’s trusted family

doctor. Helping the patient address these seemingly mundane issues takes

up-to-the-date information. This issue of the CNI REVIEW covering the

treatment and diagnosis of epilepsy, living with epilepsy, women’s issues in

epilepsy, imaging patients with epilepsy, and psychogenic nonepileptic

seizures, seeks to bring that information to you, the front-line physician. 

The Colorado Neurological Institute exists first and foremost to help our

medical community serve patients with neurologic disease more effectively.

A key component of this mission is to provide up-to-the-minute

information to physicians in our community who share the burden of caring

for patients with neurologic disease. It is my hope that this issue of the CNI

REVIEW helps meet your educational needs in this regard. Let us know

how we are doing.

John H. McVicker, MD, FACS

President
Colorado Neurological Institute
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Introduction. Epilepsy is one of the

most common neurologic conditions with an

incidence of about 80 per 100,000 cases per

year. Another 20 per 100,000 cases per year

may have a single isolated seizure. Seizures

can be classified as either partial or

generalized. Differential diagnosis is critical

as different treatments are available for the

different seizure types and other conditions

are frequently mistaken for seizures.

Temporal Lobe Epilepsy. Temporal lobe

epilepsy is the most common type of

localization-released epilepsy in adults,

accounting for up to 80 percent of cases.

Clinically, the condition is characterized by

simple and/or partial complex seizures, often

with secondary generalization. The simple

partial seizure, often called an aura, is

characterized by symptoms, such as a

sensation of deja vu or out of body experience

or may involve a strange but consistent

smell. There is also sometimes a rising

sensation within the body, an abdominal

aura. This type of seizure may remain sensory

or may involve jerking of one part of the

body. During simple partial seizures, there is

no confusion or loss of consciousness. The

patient is aware of the symptoms, but cannot

control them. Complex partial seizures, by

definition, do involve altered consciousness.

This type of seizure may begin as a simple

partial and progress to involve cognition or

begin with altered consciousness with no

prior warning or symptoms. Patients may or

may not be aware of their confusion. During

this time, the patient may begin to show

automatisms, which are characteristic of

complex partial seizures and patients often

have variable recollection of these as well.  

The most common abnormality found

in temporal lobe epilepsy is mesial temporal

sclerosis (MTS). There are characteristic

pathological findings in the hippocampus,

gradually developing scarring and atrophy.

It is frequently seen in patients with a

history of febrile seizures. Complex partial

seizures can develop later in life, sometimes

after many years of seizure freedom.1

Scientific Basis of Treatment. Ever since

the serendipitous discovery that bromides

can reduce seizures in epileptic patients,

scientists have been trying to find ways to

prevent seizures medically. For many years it

has been known that the drugs found to

prevent seizures affect sodium and other ion

channels, but whether those were the

physiological effects that produced seizure

reduction was not clear. Today, much is

known about the mechanisms of antiepileptic

drugs but, until recently, there was no solid

evidence that these effects were responsible

for their clinical actions.  

Over the past few years, the genetics of

several epilepsies have been defined and are

providing insight into the pathogenesis and

treatment of these diseases. The syndromes

Dr. Barbara Phillips is 
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CNI Epilepsy Center. 
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available for the different seizure types and other conditions are frequently mistaken for seizures.
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about which the most is known so far,

however, are those with simple, easily 

studied inheritance patterns.  

An epilepsy syndrome, which has 

been shown to be a channelopathy, is the

syndrome of benign familial neonatal

convulsions.  Seizures begin between ages of

3 days and 3 months, and then typically

remit with no chronic neurologic

complications. Gene abnormalities have been

identified in sodium, SCN2A (2q24), and

potassium, KCNQ2 (20q13), and KCNQ3

(8q24) channels.2

In contrast, autosomal dominant

partial epilepsy with auditory features

(ADPEAF) is a rare, idiopathic temporal lobe

epilepsy. It invariably involves auditory

symptoms, usually hallucinations, which

range from simple sounds to voices or music.

Only 2 families have been studied and the

abnormality was in a protein sequence on

chromosome 10. So far, it is the only gene

found in the temporal lobe epilepsies which

does not code for an ion channel abnormality.

For the first time, there is evidence 

that at least some of the epileptic syndromes

have genetically determined ion channel

abnormalities and that drug effects on those

channels can reasonably be expected to affect

seizure frequency. Obviously, these are

complex disorders and not all seizure dis-

orders respond to ion channel modification.

Most epilepsies show complex inheritance

including febrile seizures, idiopathic

generalized epilepsy, and benign Rolandic

epilepsy (epilepsy with centrotemporal

spikes). Hopefully, as more research is 

done, treatment will become more targeted

and effective.

Anticonvulsant Drug Treatment. The

anticonvulsants in use today are categorized

as old or new. The older drugs are those

which were developed and came into general

use before 1978. In this category are pheny-

toin, phenobarbital, valproic acid, and carba-

mazepine, all of which are still useful and

relatively inexpensive. Ethosuximide falls

into this category, but is useful exclusively

for absence epilepsy and will not be discussed

here. Most physicians are familiar with their

indications and side effects.

Phenytoin, phenobarbital, and carba-

mazepine all affect voltage-gated sodium

channels and this is considered to be their

primary mode of action. However, each has

other biochemical affects as well. Phenytoin

and phenobarbital also affect chloride and

calcium conductance. Phenobarbital increases

GABAa receptor activity and decreases

glutamate and carbamazepine affects 

NMDA receptors. Valproic acid has several

biochemical effects on GABA function 

and metabolism and inhibits excitatory

neurotransmission by glutamate and

aspartate. It also affects calcium and

potassium conductance.  

Phenytoin and phenobarbital have been

used for primary generalized seizures as well.

While valproic acid is primarily used for

primary generalized seizures, it has been used

successfully in partial seizures, especially

those which tend to generalize. Carba-

mazepine has efficacy for partial seizures.  

Side effects, especially long-term

effects, must be considered and each has its

own specific problems to consider. Lethargy

is common to all of them, but is most prob-

lematic with phenobarbital use. Phenytoin

typically causes gum hypertrophy requiring

meticulous dental hygiene. Its use requires

monitoring for potential liver toxicity and,

over the long term, contributes to osteopo-

rosis. Carbamazepine must be monitored for

bone marrow and liver toxicity and may also

contribute to bone loss over the long term.
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Phenobarbital accelerates osteoporosis

and rarely causes connective tissue

abnormalities that can be disabling. All of

these induce the liver, making their meta-

bolism more efficient over time. The patient

may require increased drug over time to

achieve the same drug level and effect.

Patients taking valproate often exhibit weight

gain and hair loss. Other potentially serious

complications include osteoporosis,

hyperammonemia, liver toxicity, pancreatitis,

polycystic ovaries, and clotting abnormalities.

Next Generation of Anticonvulsants.
Over the last 25 years, a number of new

anticonvulsants have been developed and

come onto the market. Some of the

mechanisms of action of the new drugs

overlap with the older ones, but a few have

unique effects. Many have a better side effect

profile. They have all been tested and were

approved in partial seizures. Clinically, some

have shown efficacy in the primary general-

ized epilepsies as well. Felbamate, lamotri-

gine, gabapentin, topiramate, oxcarbazepine,

zonisamide, tiagabine, and levetiracetam are

all currently available in the United States. 

Almost all of the new agents also affect

sodium channel conductance. Many have

effects on calcium channels, chloride

conductance, and GABA modulation.

Unlike the older agents, they do not induce

the liver and have lower protein binding

giving them better side effect and safety

profiles and fewer drug-drug interactions.

Because several have efficacy in headache or

neuropathic pain, other beneficial effects can

be taken into account when making a choice

of anticonvulsant. 

Oxcarbazepine is used for partial

seizures and is approved for monotherapy. 

It has shown efficacy in patients who are

difficult to control and has helped a few to

avoid surgery. However, it can cause sedation

and hyponatremia. Using a slower than

recommended titration may help. Sodium

levels should be checked within 3 months 

of initiation of treatment. A mild reduction

in sodium is common and infrequently

requires treatment.  

Lamotrigine has the best side effect

profile with few patients complaining of

cognitive problems or sedation. However,

about 10 percent of patients will develop an

allergic reaction, usually manifested by a

rash.  Severe reactions, such as Stevens-

Johnson syndrome, are rare, but if any 

rash, which appears drug-related occurs, 

the drug should be stopped.  Slow titration

and avoidance of large bolus doses help

prevent reactions.

Topiramate is another powerful

anticonvulsant. It has multiple mechanisms

of action and is efficacious for both partial

and generalized epilepsies  Side effects often

limit upward titration of the dose. The dose

should be titrated slowly. Patients may

experience sedation and some develop

cognitive issues, especially slowed thought

processes and difficulty expressing

themselves verbally. Dose reduction often

helps, but some require discontinuation.

Rarely, kidney stones have developed.  

Zonisamide also has numerous actions.

It is efficacious against partial seizures and

has been particularly useful clinically in some

patients with primary generalized epilepsy

(PGE). One advantage of this drug is its once

a day dosing. Side effects tend to be mild and

are similar to topiramate.  

Levetiracetam is a unique anticonvul-

sant, quite different in action to the others

previously described. It is primarily used for

partial seizures and is occasionally used for

PGE. There are no significant drug interac-

tions and side effects are uncommon. If they
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occur, patients most commonly complain of

lethargy. There may be mood alterations and

patients have developed depression.

Gabapentin is an extremely safe drug.

It is useful adjunctively in partial seizures

and has been found to relieve neuropathic

pain. Side effects are rare, although

occasionally sedation occurs. Rarely patients

develop mild edema peripherally. If it occurs,

the drug should be stopped and if the edema

is persistent medical evaluation is required.

Felbatol is an exception. It is still quite

useful and highly efficacious. Unfortunately,

a small number of people developed serious

hepatic and bone marrow complications.

Because of the potentially fatal toxicity, use

of this drug is now usually limited to

patients with severely intractable seizures.  

Surgical Treatment Options. The vagal

nerve stimulator has become increasingly

popular as an adjunctive treatment of

epilepsy, especially in those patients who are

not fully controlled with AEDs and are not

candidates for resective surgery. It is

approved for the adjunctive treatment of

partial seizures and has been used in primary

generalized epilepsies, as well with good

effects.  It is placed under the skin in the

anterior left chest. A wire is attached to the

vagus nerve in the neck and then threaded

under the skin and inserted into the device,

leaving the patient with 2 small scars.  

The advantages are that there are no

drug side effects, the stimulator gives a dose

of electricity without the patient having to

remember to use it and it can be activated

with a swipe of the magnet when the patient

feels a seizure coming to give an extra dose

when needed. Giving an extra dose at the

beginning of a seizure may shorten or even

abort it. However, the patient may become

hoarse or cough when the stimulation cycle

begins, especially when the dose of electricity

is increased. There is little discomfort and

this effect lessens over time. It takes much

longer to show an effect than medications

with only 31 percent showing more than a

50 percent decrease in seizures at 1 year. 

It took 18 months for over 50 percent of

patients to have a 50 percent or more

reduction in seizures.3 Patients must

understand that this is a long-term process

and results will not be seen quickly. Also, the

chances of attaining seizure frequency is low

and most patients remain on at least some of

their anticonvulsants.  

The mechanism of action is unknown.

Stimulation has been shown to increase

certain chemicals in the cerebrospinal fluid

(CSF) and to reduce epileptic discharges on

EEG. It appears to have effects on the

dopaminergic and serotonergic systems4, 

in addition to increasing the blood flow to

the thalamus.5

Resective surgery is a useful and under-

utilized treatment for intractable epilepsy.6

The average time from onset of seizures to

epilepsy surgery is often over 20 years. For

appropriate patients, temporal lobectomy has

a success rate of over 70 percent. Temporal

lobectomies are the most common operation.

Other procedures include frontal lobectomy,

lesionectomy, and corpus callosotomy. To be

considered for surgery, patients must have

had 18 months to 2 years of intractable

epilepsy, failing at least 2 to 3 medications in

therapeutic doses during that time. After

failing multiple agents, chances of seizure

control with medical therapy alone are less

than 5 percent. Patients meeting these

criteria have pre-surgical work-up including

inpatient video/EEG monitoring, neuro-

pyschological and intracarotid amytal testing

(WADA test). Some patients will need PET

scanning or intracranial monitoring. Risks of
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temporal lobectomy include memory or

speech problems, mood disorders, and

rare perioperative complications, such

as stroke, infection, and bleeding.

These risks must be weighed against

the long-term morbidity and mortality

of uncontrolled seizures and chronic

medication side effects.  

Currently, an Early Randomized

Surgical Epilepsy Trial (ERSET) is

being conducted to assess the risks and

benefits of early treatment. Some

centers are conducting experimental

trials of deep brain stimulation for

epilepsy as well.8

Conclusion. Treatment options 

for people with epilepsy have increased

significantly. Numerous medications

have been developed, which are not

only efficacious, but, in many cases,

also have significantly fewer side

effects. Surgical protocols have been

standardized and are generally safe 

and effective. Improved imaging

techniques and digital electroencepha-

lographic equipment have reduced the

need for invasive procedures further

reducing the morbidity of epilepsy

treatment. Increasingly, treatment

options can be tailored to the indivi-

dual patients’ needs. For the future,

research continues on many fronts and

hopefully soon there will be even more

and better therapies available.  

Address comments and questions to:
Barbara Lynne Phillips, MD

Medical Director

CNI Epilepsy Center

701 E. Hampden Avenue 

Suite 530

Englewood, CO   80113
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Introduction. Women with epilepsy face

unique medical concerns when facing

treatment with antiepileptic drugs (AED’s).

Medications may affect fertility, sexuality,

contraception, pregnancy outcome, and 

long-term bone health. Menopause and

hormone replacement therapy can also be

influenced by AED’s. An awareness of these

issues is essential when caring for women

with epilepsy.

Sexuality. Sexual dysfunction may

occur with any AED, although it may be

more common with barbiturates. Alterations

in hormone binding and metabolism can lead

to a decrease in libido and arousal.7 Direct

effects of AED’s on the brain may also play a

role. Changing AED’s may alleviate a

patient’s symptoms as medication effects will

vary from one individual to another.  

Endocrine and Fertility Issues. Fertility

rates are often decreased in women with

epilepsy. Both AED’s and epilepsy itself have

been implicated as contributing factors to

infertility. Anovulatory menstrual cycles

occur up to 30 percent of the time in these

women. Endocrine disorders have been

described in women with epilepsy even 

when they have been seizure free. In one

study of 50 women with partial seizures of

temporal lobe origin, 7 had polycystic

ovarian syndrome, 6 had hypogonadotropic

hypogonadism, and 7 had hypergonadro-

tropic hypogonadism.5 A subsequent

investigation found that women with

primary generalized seizures showed 

similar results..1

Hormonal Contraceptive. Hormonal

contraception may be affected by AED’s.

These include oral contraceptives,

levenorgestral IUD, natural family planning,

and the “morning after” pill. Some AED’s

(phenytoin, carbamazepine, phenobarbital,

and topiramate) enhance the metabolism of

hormones by the cytochrome P450 system,

resulting in decreased levels of circulating

ethinyl estradiol and progestin levels.

Ethosuximide, oxcarbazepine, and primidone

may also impair oral contraceptive efficacy. 

If unrecognized, this places a woman at risk

for unplanned pregnancy. Prescribing an

agent with a higher hormone dose could be

appropriate in this situation.

AED’s which do not affect oral

contraceptives include gabapentin,

levetiracetam, tiagabine, lamotrigine, and

zonisamide. Valproate and felbamate inhibit

the cytochrome P450 system with no change

or increased hormone levels. If an enzyme-

Women’s Issues in Epilepsy
Kirsten Bracht, MD

Women with epilepsy face unique medical concerns when facing treatment with antiepileptic drugs.

Medications may affect fertility, sexuality, contraception, pregnancy outcome, and long-term bone health.

Menopause and hormone replacement therapy can also be influenced by AED’s. An awareness of these

issues is essential when caring for women with epilepsy.

Table 2. AED’s which reduce oral 
contraceptive efficacy

- Phenytoin - Carbamazepine

- Phenobarbital - Topiramate

- Ethosuxamide - Oxcarbazepine

- Primidone
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inducing AED must be used, women need to

be counseled on these potential risks. In some

cases, barrier methods of contraception may

be suggested, especially if higher hormone

doses are not utilized. 

Maternal and Fetal Risks in Pregnancy.
Women with epilepsy who wish to become

pregnant should be informed of potential

risks to both themselves and their children.

It is reassuring to note that over 90 percent

of children born to women with epilepsy are

normal and healthy.8 As with all women,

patients need to ensure during pregnancy

that they eat a proper diet, get adequate

sleep, exercise regularly, maintain a healthy

weight, and take supplemental folic acid.

Ideally, folic acid should be started prior to

conception to try to reduce the occurrence of

neural tube defects.

Neural tube defects arise when there is

failure of closure of the neural tube at 25 to

27 days gestation. They may be classified by

anatomic location (anencephaly versus spina

bifida), timing for development (upper 

versus lower), or syndrome (genetic versus

environmental). Risk factors for neural tube

defects include maternal age, parity (first 

or more than three), diabetes, obesity, 

febrile illness in the first trimester, socio-

economic status (inverse relationship), and

employment (chemical exposures). Vitamin

supplementation, especially with folic acid,

has been shown to reduce congenital

abnormalities including neural tube defects.2

Some AED’s (carbamazepine,

barbiturates, phenytoin, and valproate)

interfere with folic acid metabolism. Folic

acid supplementation at a minimum of 0.4

mg per day is recommended throughout a

women’s reproductive years with 2 to 4 mg

per day felt to be appropriate by some

physicians for women with epilepsy during

or when planning pregnancy. A minimum 

of 4 mg per day is usually maintained during

pregnancy. 

The teratogenicity of AED’s has

recently been reviewed.6 Women on a single

AED had a 2.8 fold increase in the occur-

rence of congenital birth defects, including

major malformations, microcephaly, growth

retardation, and hypoplasia of the midface

and fingers. The risk increased to 4.2 fold

when 2 or more AED’s were taken. Women

with a history of epilepsy who were no 

longer on AED’s showed rates equal to those

controls.  For women who continue to

require treatment with AED’s, monotherapy

at the lowest dose needed to control seizures

is optimal.

Despite the potential risk of terato-

genicity, AED’s should not be abruptly

withdrawn when a pregnancy is discovered.

The potential risk of uncontrolled seizures,

especially prolonged generalized tonic-clonic

seizures, may be much greater than exposure

to the AED itself. Results may include fetal

trauma, miscarriage, premature labor, fetal

distress (bradycardia leading to potential

hypoxia), and developmental delay in the

child. In fact, by the time a woman confirms

her pregnancy, the fetus is often well beyond

the critical stage in development (21 to 28

days after conception for neural tube defects

(NTD), when a major malformation would

occur. Hence, continuing her AED’s would

pose no additional teratogenic risk, whereas

withdrawal certainly could. If a patient is felt

to be a candidate for AED withdrawal, this

Table 3.  AED’s and Pregnancy
- Monotherapy

- Lowest dose of AED to control seizures

- Folic Acid supplementation before conception

- Vitamin K 10 mg during final month of

pregnancy

- Over 90% of children born to women with

epilepsy are normal and healthy
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should ideally be done under medical

supervision prior to conception. 

Obstetric and Neonatal Issues. Pregnant

women with epilepsy are at increased risk 

for several obstetric and neonatal compli-

cations.4 Hyperemesis gravidarum, anemia,

and premature labor are seen more frequently

during pregnancy. The rate of cesarean

section is also higher in women with

epilepsy. Finally, newborns to mothers with

epilepsy on AED’s are at risk for a bleeding

disorder within 24 hours post-partum. The

risk has been found to be up to 7 percent in

women taking phenytoin, phenobarbitol, or

primidone, but is unknown for other AED’s.

To reduce this risk, women should be given

Vitamin K 10 mg daily at 36 weeks gesta-

tion for the remainder of their pregnancy.8

Bone Health.  Evidence continues to

emerge that many AED’s increase an

individual’s risk of developing osteoporosis

and other bone disorders.3 The prevalence of

these conditions has been reported to range

from 5 percent to 50 percent, depending

upon duration of treatment and specific

AED’s among other factors. Enzyme-

inducing AED’s, such as carbamazepine,

phenytoin, and phenobarbital appear to alter

Vitamin D metabolism. Osteoporosis,

osteopenia, and fractures may result. 

Bone mineral density testing may be

considered as soon as one year after a patient

has been on an enzyme-inducing AED.

These medications inhibit the 25-hydroxy-

lation of Vitamin D. This leads to a decrease

in the active metabolite 1,25 hydroxyvitamin

D, which is normally formed in the kidney

and allows intestinal absorption of calcium.

Valproate, although not an enzyme-inducer,

seems to interfere with Vitamin D

absorption.9 It is possible some of the newer

Table 1.  Prevention of bone health

- Adequate sunlight

- Weight-bearing exercise

- Diet rich in calcium

- Supplemental Vitamin D and calcium

- Avoidance of alcohol and tobacco

Table 4.  Hormone effects of seizures
Estrogen

- May increase seizures

- Surge with ovulation

Progesterone

- May reduce likelihood of seizures

- Rapid reduction just before mensus

AED’s also affect bone health, however, data

on this subject has yet to emerge.

Recommendations should be made to

reduce the risk of bone loss through dietary

counseling addressing high calcium-

containing foods, a regular program of

exercise (especially weight-bearing), and 

the avoidance of alcohol and tobacco-

containing products.

Menopause. For some women, seizures

seem to decline in frequency with meno-

pause. This tends to occur in women who

noted a cyclical relationship to their seizures,

such as during menstruation or mid-cycle

during ovulation.

One of the major dilemmas facing

women during menopause involves whether

or not to take hormone replacement therapy

(HRT). It is well known that estrogen will

increase and progesterone will reduce the

likelihood of seizures in animals and in vitro

studies. Hormone replacement therapy thus

presents several issues. On the one hand,

HRT may reduce the risk of osteoporosis; on

the other hand, HRT with estrogen alone

may potentially increase seizures.

Individualized discussions with all health
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care providers will best equip a woman to

choose what is right for her situation.

Conclusion. Women with epilepsy face

unique challenges throughout their lives.

From family planning, contraception,

pregnancy, menopause, and long-term bone

health, there are numerous areas affected by

medications prescribed to control seizures.

Anti-epileptic drugs influence basic

endocrine and metabolic functions.

Preparing for and addressing concerns related

to these interactions can make a positive

influence in a woman’s life.

Address comments and questions to:
Kirsten Bracht, MD

701 E. Hampden Avenue

Suite 530

Englewood, CO   80113
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Introduction. Prior to the advent of

cross-sectional imaging, evaluation and

classification of seizure patients was based on

electroencephalography (EEG) data and

clinical findings. Detection by EEG of

abnormal electrical activity remains the

definitive means to document the presence of

epilepsy. However, classification of seizures

based solely on EEG and clinical findings can

result in the misclassification of some

patients, particularly those individuals with

partial seizures that rapidly generalize. With

surgical cure rates routinely as high as 65

percent to 70 percent in patients with partial

seizures that can be attributed to a morpho-

logic abnormality, such misclassification is

not acceptable.1 Today, high-resolution

computed tomography (CT) and magnetic

resonance (MR) imaging play important roles

in the evaluation and classification of seizure

patients by virtue of their ability to identify

epileptogenic lesions. In addition, the ability

of MR imaging to thoroughly characterize

lesion location and proximity to eloquent

structures has greatly improved the surgical

management of seizure patients. Physiologic

imaging with single-photon emission

computed tomography (SPECT), positron

emission tomography (PET) and MR

spectroscopy (MRS) have also had an impact

on the evaluation and classification of seizure

patients. However, their role in the routine

evaluation of seizure patients is unclear.

Objectives. The objectives of this 

article are to: 1. Review the roles of

conventional CT and MR imaging in

patients with epilepsy; 2. Examine the role of

fluorodeoxyglucose (FDG) positron emission

tomography (PET) in epilepsy patients; and,

3. Introduce MR spectroscopy and discuss its

potential role in seizure imaging.

Computed Tomography. CT is one of the

most widely used imaging techniques for

evaluating abnormalities of the central

nervous system. Its widespread availability at

emergent care facilities, high sensitivity

detection of life-threatening lesions, and

rapid scan time have made CT the most

widely used imaging study for screening

patients with new onset seizures. In a meta-

analysis of epilepsy literature spanning 1988

to 1993, Greenberg and colleagues found

that 26 percent of patients with new onset

seizures have abnormal CT scans.2 Based on

their analysis, first-time seizure patients at

high risk for significant intracranial

pathology that would benefit from CT

imaging were identified. High-risk

individuals included those with a cancer

history, age greater than 40, or current

treatment with anti-coagulants; patients

whose seizure was accompanied by head

trauma, a focal neurological deficit, or

persistent alternation in mental status were

also found to be at high risk.  

Imaging of Patients with Epilepsy
Peter E. Ricci, MD

Review of the roles of conventional computed tomography and magnetic resonance imaging in patients

with epilepsy. Examination of the roles of fluorodeoxyglucose positron emission tomography in epilepsy

patients. Introduce magnetic resonance spectroscopy and discuss its potential role in seizure imaging.  
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shown to have significant prognostic value

for predicting the likelihood that a patient

will be seizure free following epilepsy

surgery. Overall, MR imaging is the

preferred imaging tool for detecting the

structural abnormalities that can result in

seizure activity.

MR imaging protocols vary widely

between institutions, reflecting differences in

physician preference, scanner capability and

patient population. Our general MR imaging

protocol at the Colorado Neurological

Institute includes a sagittal T1-weighted

spin-echo localizer, axial T2-weighted fast

spin echo (FSE) and fast FLAIR sequences,

and an axial high-resolution T1-weighted

gradient-echo volume acquisition. However,

because the most common etiological

substrates of epilepsy vary with age, MR

imaging studies must be tailored to the

patient’s age and most likely diagnosis. For

example, in patients with EEG documented

temporal lobe epilepsy, an oblique coronal

high resolution FSE T2 weighted series

oriented perpendicular to the long axis of the

hippocampus is required to detect changes in

the hippocampus and other mesial temporal

structures. Congenital malformations (eg,

cortical dysplasia, heterotopia, lissencephaly,

and schizencephaly) are the most common

identifiable cause of seizure activity in

children; therefore, we use an inversion-

recovery prepped T1-weighted 3D-FSPGR

high-resolution sequence that maximizes

gray-white differentiation to enhance the

detection of such lesions. In teenagers and

young adults, trauma is the most common

cause of epilepsy, necessitating use of a T2-

weighted gradient echo sequence designed to

detect evidence of recent or remote

hemorrhage. After age 60, cerebrovascular

and neoplastic diseases are the most common

causes of epilepsy making the use of diffusion

Despite its utility in the acute care

setting, there are several drawbacks to CT

that limit its use in epilepsy patients. Dense

bony structures like the skull base create

significant beam-hardening artifacts that

make evaluation of the inferior frontal and

temporal lobe structures difficult. CT can

only image the brain in the axial or oblique

axial plane, which significantly limits its

ability to characterize lesions. Sensitivity of

CT for acute stroke detection (one of the

leading causes of new onset seizures in the

elderly) is also limited. Because of these 

and other limitations, there is little role for

CT in the evaluation of chronic epilepsy.

Its principal role remains triaging patients

with new onset seizures, particularly those 

at high risk.

Magnetic Resonance Imaging. Since the

mid-1980’s, when it became widely available

for clinical use, MR imaging has been the

preferred platform for evaluating diseases of

the brain and spinal cord. Its advantages over

CT are numerous and include superior

contrast resolution, the ability to image the

brain in multiple planes (axial, sagittal,

coronal, and oblique), and the absence of

beam-hardening artifacts. These advantages

result in better detection of small lesions,

improved differentiation between gray and

white matter structures, and better

visualization of the hippocampus, all of

which are critically important in epilepsy

imaging. The sensitivity of MR imaging for

detection of epileptogenic lesions, such as

tumors, vascular malformations, and mesial

temporal sclerosis, has been estimated to be

between 90 percent to 100 percent.3

Detection of neocortical sclerosis secondary to

small ischemic injuries, trauma, or infection

is less robust, ranging from 80 percent to 90

percent.3 In addition, MR imaging has been
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of the temporal horn adjacent to the

hippocampus is generally not a reliable

indicator of hippocampal pathology.  

Imaging of neuronal migration

disorders requires a different imaging

paradigm than mesial temporal sclerosis.

imaging and intravenous contrast agents

mandatory. Patients in whom seizures are

associated with an acute neurological deficit

also require a diffusion study, regardless of

their age.

The benefit of an MR exam tailored to

the most likely diagnosis is highlighted by 2

of the more common causes of epilepsy;

mesial temporal sclerosis (MTS) and neuronal

migration disorders. Mesial temporal sclerosis

is the most common cause of temporal lobe

epilepsy, accounting for 85 percent of cases.

The histological hallmarks of MTS, neuronal

cell loss and gliosis, can involve the

hippocampal head (88 percent of patients),

body (61 percent), or tail (51 percent). The

MR imaging correlates of those histological

changes are hippocampal volume loss and

architectural distortion (secondary to neuronal

cell loss), and increased signal on T2-

weighted images (due to gliosis). However,

detection by standard MR imaging is difficult

due to the small size of the hippocampus

(normally 1.5 to 3.5 cc) and the small

differences that can occur normally (right

hippocampus can be 0.6 cc larger than the left

while the left should be no more than 2 cc

larger than the right). Diagnosis therefore

requires a high-resolution sequence capable of

detecting such minor changes. At the CNI,

we use a 3 mm thick high resolution T2-

weighted FSE oblique coronal sequence

oriented perpendicular to the long axis of the

hippocampus. Hippocampi are then visually

assessed for decreased size, abnormally high

signal intensity, and architectural distortion

(Figures 1 and 2). At some institutions,

hippocampal volumes are determined in order

to detect even more subtle volume loss. Extra-

hippocampal changes, such as atrophy of

mammillary body, amygdala, column of the

fornix, and parahippocampal white matter can

also be seen with MTS (Figure 1). Dilatation

Figure 1

Figure 2

Figure 1.  

High-resolution coronal T2-
weighted image demonstrates
the classic imaging changes of
mesial temporal sclerosis.
The left hippocampus (solid
arrow) is smaller than the
right and exhibits subtle
architectural distortion. These
changes correlate with
neuronal volume loss on
histopathological studies. The
white matter volume in the
left paraphippocampal gyrus
(solid arrow head), a
secondary sign of MTS, is also
decreased.

Figure 2.  

High-resolution coronal T2-
weighted image demonstrates
subtle increased signal in the
left hippocampus (solid
arrow) compared to the
normal right side. The
increased signal likely reflects
gliosis that occurs in response
to hippocampal injury. Axial
images typically cannot
detect such subtle changes.
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established, the roles of PET and SPECT

imaging are not, even though both

techniques predate MR imaging. This is due

in part to their inability to depict structural

abnormalities as clearly as MR imaging. In

addition, PET imaging is also limited by

scanner availability and cost. Certainly,

conflicting results of PET studies in the

medical literature have contributed to the

confusion, and were part of the reason the

Health Care Finance Administration

concluded that there were insufficient data to

draw conclusions on the role of PET imaging

in epilepsy surgery.4

The primary agent used for PET

imaging in epilepsy is fluorodeoxyglucose

(FDG), a glucose analog that detects regional

differences in glucose metabolism. In general,

both mesial temporal sclerosis and neocorti-

cal sclerosis produce regions of hypometabo-

lism on FDG PET studies. However, the

hypometabolism is not specific with regard

to underlying etiology (one of the major

advantages of MR imaging). Imaging studies

Normal cortical development occurs in 4

stages: stem cell proliferation in the germinal

matrix, differentiation of stem cells to mature

cells, cellular migration outward to the

cortex, and cortical organization. Depending

on the stage at which this process is

disrupted, a variety of migration disorders

can result. To diagnose migration abnormal-

ities, high-resolution imaging in which

differentiation between gray and white

matter structures has been optimized is

essential. At the CNI, we use an inversion-

recovery prepped volumetric T1-weighted

FSPGR sequence in which the imaging data

is partitioned into 2.5 mm thick slices. The

inversion-recovery pulse suppresses signal

from gray matter, effectively maximizing

contrast differentiation between gray and

white matter. Figure 3 illustrates how this

sequence improves detection of heterotopic

gray matter.  

Nuclear Medicine Techniques. While the

role of MR imaging in epilepsy is clearly

Figure 3a.

Axial T2-weighted FLAIR
image demonstrates small
nodular foci lining the
ependymal surface of the
lateral ventricles bilaterally.

Figure 3b.  

Axial inversion-recovery 3D
FSPGR image optimized for
gray matter - white matter
differentiation better depicts
the extent of the bilateral
nodular heterotopia. The
identical signal intensity of
the nodules and cortical gray
matter confirms the
diagnosis.  

Figure 3a Figure 3b
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comparing PET and technicium-99m SPECT

imaging have demonstrated the superiority of

FDG PET, particularly when compared with

inter-ictal SPECT.  Studies comparing PET

and MR imaging are less conclusive, with

numerous published studies indicting the

superiority of both MR imaging and PET.  

The primary role of FDG PET imaging

at present is to evaluate patients that meet

the following criteria: chronic epilepsy that is

refractory to medical therapy, inconclusive

MR imaging, and EEG evidence of a defined

seizure focus. Demonstration of hypometabo-

lism that correlates with EEG changes in

those patients supports a diagnosis of MTS or

neocortical sclerosis. Unfortunately, the

extent of the FDG PET abnormality may not

correlate with the extent of histological

changes, making surgical planning difficult.

Furthermore, the decision to proceed with

surgery is a difficult one in light of studies

that have demonstrated poorer outcome when

the MR imaging is normal. Invasive

monitoring with depth electrodes and

cortical grids should be considered if surgery

is contemplated in epilepsy patients with a

negative MR scan.

Magnetic Resonance Spectroscopy. MR

spectroscopy is a relatively new technology

used in the evaluation of central nervous

system diseases. Unlike the anatomic pictures

of conventional MR imaging, MR spectro-

scopy produces “spectra”, or chemical maps

which reflect the relative quantities of

various products of cerebral metabolism

(Figure 4a). Like PET imaging, it provides a

non-invasive assessment of cerebral metabo-

lism. Metabolites detected by MR spectro-

scopy include N-acetyl aspartate (NAA, a

marker of neuronal viability), creatine (Cr)

and phosphocreatine (intermediaries in

cellular energy metabolism), choline (Cho)

containing compounds (cell membrane

precursors), glutamine and glutamate

(neurotransmitters), myo-Inositol (a glial cell

marker), and lactate (a by-product of

anaerobic glycolysis). Advantages over other

physiologic techniques include wider

availability than PET scanners, greater

latitude with the time of scanning than ictal

SPECT studies, and better accuracy than

inter-ictal SPECT studies for temporal lobe

epilepsy. However, its role in epilepsy

imaging at this time remains unclear.

In patients with suspected MTS, MR

spectra have been shown to exhibit decreased

NAA in the involved hippocampus in greater

than 90 percent of patients; this is believed

to correspond to the neuronal volume loss

seen histologically.  NAA/Cr and NAA/Cho

ratios are diminished, largely due to the

decreased NAA (Figure 4b). Some studies

have also demonstrated an increase in Cho

Figure 4a.  

Single-voxel MR spectrum
from a normal hippocampus
demonstrates normal NAA
(solid arrow) and Cr peaks
(small peak to left of NAA).
The NAA/Cr ratio of 2.64
(open arrow) is also normal.

Figure 4b.  

Single-voxel MR spectrum
from a patient with MTS
reveals a marked decrease in
NAA signal (solid arrow) and
NAA/Cr ratio, indicating
significant neuronal volume
loss.  

Figure 4a Figure 4b



Fall 2003 CNI REVIEW16

signal, which may reflect the reactive gliosis

that occurs with MTS.  In the post-ictal

period, lactate is often elevated.  In one

study, MR spectroscopy and FDG PET

results were concordant with MR imaging on

the side of hippocampal abnormality in 85

percent of cases. False lateralization rates for

spectroscopy and PET in that study were 3

percent to 6 percent, respectively.5

Conclusion. Cross-sectional imaging

studies play a significant role in the

evaluation of epilepsy patients. The primary

goal of imaging is to non-invasively detect

and localize epileptogenic lesions that would

be amenable to surgical treatment. MR is the

imaging modality of choice for patients with

epilepsy due in large part to its high

sensitivity for detecting mesial temporal

sclerosis in temporal lobe epilepsy patients,

and its superior sensitivity for vascular

abnormalities, tumors, and infarcts compared

with CT. Ultimately, metabolic analysis of

the brain with MR spectroscopy may prove

to be more sensitive than conventional 

MR imaging, but more thorough

investigation is still needed before it can 

be implemented universally.

Address comments and questions to:
Peter E. Ricci, MD

Section of Neuroradiology

Swedish Medical Center

501 E. Hampden Avenue

Englewood, CO   80113



Introduction. For the typical practicing

neurologist or other physician who deals

regularly with neurological conditions,

nonepileptic psychogenic seizures (PNES) are

perhaps most often encountered as something

of a hidden syndrome.1 However, if the

syndrome is often hidden, the symptoms of

the disorder and their manifold repercussions

are not. Frustrating, seemingly refractory

patients who do not respond as expected to

reasonable medication regimens, angry and

confused families, and enormous costs in

terms of time and energy for all involved

(including the patient, who then goes

without appropriate treatment) are quite

typical and ordinary sequelae of PNES.

Precise incidence and prevalence rates

for PNES are not available for a condition

that until the advent of 24-hour video-EEG

telemetry had no highly accurate and reliable

way to be differentially diagnosed. Simple

visual diagnosis of PNES has long been

known to be frequently inaccurate. At our

tertiary care sub-specialty center where we

see such persons weekly on our monitoring

unit, we are still occasionally “fooled” by the

presentation of patients we are initially fairly

confident (from history and description) will

be nonepileptic, but who then turn out to

have atypical epileptic seizures, or visa versa.

This paper sets forth information and

guidelines for physicians who may be dealing

with such difficult patients in the outpatient

setting. If our practice at the CNI Epilepsy

Center is a representative of the prevalence of

such disorders as we suspect, each practition-

er reading this article probably has patients

with PNES who appear to be epileptic

according to the details of their related

histories — and of course, the converse is 

also encountered.

Types of Nonepileptic (Psychogenic)
Seizures. Although there are non-psychogenic

types of nonepileptic seizure phenomena and

have been several proposed nosologies for the

condition, (2) this paper is concerned entirely

with the psychogenic variants seen in adults:

Conversion Disorder — convulsive type, a

more specifically Dissociative Conversion

variation, a Conditioned Response

Syndrome that takes a somewhat different

form than the other two types, as well as

Atypical Panic States. The single thread

common to each is the absence of factitious

or malingering etiology. In other words,

these events occur experientially for the

patient just as if they were neurologic
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seizures. For this reason, we avoid speaking of

“pseudoseizures”, which term inevitably

conveys pejorative connotations. In fact, such

events are unconsciously produced, are not

under the volitional control of the person

experiencing them, and are not passive-

aggressive, manipulative attempts to control

or fool others, either for gain or for attention

and sympathy.

Nevertheless, although PNES are not

produced consciously to manipulate, they not

uncommonly develop and function so that

they ultimately do. This is not always a bad

thing. A not-infrequent form of such a

phenomenon is the case of the abused woman

whose husband stops mistreating her after

she develops “seizures,” with her attendant

regular medical check-ups and scrutiny, etc.

In such instances, my experience is that the

patient’s symptoms represent a kind of

unconscious intelligent self-protection, a not

uncommon strategy in people faced with

severe life conflicts.

Each type of PNES disorder is a little

different from the others, as regards to its

etiology, its course, and its needed treat-

ment.3 In the following discussion, my

attempt will be to be brief and practical,

focusing the discussion on matters of clinical

practice.  

Comorbidity. The issue of comorbidity

with true epilepsy is also highly contro-

versial. Initial reports in the literature

predating video-EEG telemetry sometimes

suggested comorbidity rates as high as a

third of seizure patients, and reports as 

high as 50 percent have at times been made.

One recent paper carefully looking at this

phenomenon in an American epilepsy

center’s PNES population (n=32), found

about 10 percent had confirmed interictal

epileptiform discharges.4

It is likely to be some time before clear

population figures regarding this phenome-

non can be advanced with confidence.

Etiology and Course. The hallmark

PNES disorder is probably conversion dis-

order, convulsive type, in which the seizure

symptom is commonly understood to 

represent some underlying psychological 

conflict, most often involving feelings of 

rage and helplessness. In our inpatient

diagnostic series, this is probably the most

common form of the PNES spectrum we

encounter, although it may look quite

different and unfold quite differently in 

each individual patient.  

The vast majority of conversion

disorder patients come to us with fairly

complicated histories of psychosocial trauma

and/or clear-cut sexual abuse. They were

frequently prevented from defending them-

selves or securing protection from others, and

an extremely common phenomenon in the

clinic is their feeling that they are not being

believed when they describe their current

symptoms and condition. Being understood

to have a “real” problem is of enormous

importance to such patients, who may protest

when presented with evidence that their

symptoms are not of neurogenic origin, re-

experiencing the moment of earlier disbelief

by others when they complained of abuse or

maltreatment and sought protection from it

in childhood.

In our experience at CNI, such patients

tend first to display PNES symptoms at a

relatively early age, frequently in late teens or

early adulthood. Frank dissociation is a

frequent, but not inevitable phenomenon.

Sometimes patients are aware and/or

communicative during convulsive events,

though most often they are not. It is also not

terribly uncommon for patients with

Fall 2003 CNI REVIEW18
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conversion disorders to complain of tongue

biting and incontinence (both urinary and

fecal are sometimes reported), though these

may be more intermittent than inevitable

with PNES attacks. Once conversion

symptoms develop, the course appears largely

progressive without notable remissions, at

least in the group of patients who reach our

center for assistance. Onset of symptoms in

such patients is often dramatic and sudden,

and deeper probing of personal histories by

psychological experts very frequently

uncovers unambiguous traumatic events.

In many cases, such patients have been

told by one or more physicians in the past

they do not have epilepsy, and need to stop

their PNES behaviors. Not infrequently,

patients report that physicians seem angry

with them, and accuse them of “doing this

on purpose.” Given the unconscious, defen-

sive (protective) etiology for such symptoms,

it is not surprising such confrontations are

typically met with symptom intensification

rather than remission.

Dissociative variant. The dissociative

variant of conversion most often is seen in

patients who have suffered either severe early

childhood trauma, parental abuse, or

relatively horrific adult trauma (torture, rape,

etc.). In such cases, dissociation appears to

have been the person’s way to survive an

“impossible situation.” In essence what was

perpetrated on their bodies was not in

essence perpetrated on “them,” and they

physically escaped via dissociation during the

moments of abuse. Dissociative patients

frequently complain of “memory problems,”

which on neuropsychological inspection,

often turn out to involve the selective loss of

personal history and/or forgetting of

autobiographical material, both exceedingly

rare phenomena in neurological conditions.

In addition, the majority of our series of

dissociative patients will describe retreat into

fantasy, depersonalization phenomena, and

clear-cut “clicking off” from as far back as

they can remember, especially when they are

under stress or pressure.

Conditioned response. The conditioned

response variant of conversion disorder is an

interesting syndrome. In this condition,

personal histories are not uncommonly

absent specific and dramatic traumatic

events. Instead, a pathological psychological

process seems to be at the root of the disorder,

in that these patients typically take care of

everyone else’s needs to their own detriment,

even when it may appear ridiculous or

outrageous to an outsider that they do so.

They typically defer their own wants and

needs and may not even recognize they have

them. Such individuals often come across 

as (and indeed are) not so much weak as

“hyper-strong.” We frequently find them

holding down several jobs, taking foster 

care of other dependents in addition to 

their own children, etc. They seem to be a

subtype of individuals who are on the 

surface determinedly independent,

competent, proud, strong, and appear to 

all intents and purposes the very opposite 

of “hysterical.” Most astonishingly, perhaps,

such patients typically do not consciously

experience their lives as being particularly, 

or even at all, stressful, and often quite

nonchalantly describe lives and situations

that involve truly extraordinary, and

sometimes unremitting, severe psychosocial

stress. These persons seem to develop an

almost classically conditioned PNES 

response to levels of stress, and black out,

“click off,” or experience convulsive shaking

when stress of any sort exceeds a certain

threshold level.



Atypical panic reaction. Finally,

atypical panic reactions are sometimes

mistaken by patients and physicians for

seizure phenomena, as these may be

accompanied by hyperventilation and

syncope, paresthesias, and other autonomic

phenomena, depersonalization, and changes

in level and state of consciousness. In most

cases, the shaking or trembling associated

with intense anxiety and the preservation of

clear consciousness and communicative

capacity during events, makes diagnosis of

this variant with telemetry fairly simple 

and straightforward.

The classically “hysterical” or histrionic

patient is much less commonly encountered

than might be expected in the PNES popula-

tion. The great majority of our conversion

patients are truly miserable with their symp-

toms, and wish terribly for them to remit or

disappear. In the past 13 years, we have seen

10 or fewer such individuals among the

hundreds and hundreds of PNES patients

who have passed through our clinic and

hospital doors. These are the individuals with

true la belle indifference, and who not infre-

quently develop “symptom substitution”

when the telemetry case against epilepsy has

been convincingly made. 

Appropriate treatment. While a detailed

discussion of treatment for the many types of

individuals described above is beyond the

scope of this brief article, it is useful for

physicians to understand what usually works

and doesn’t, as well as the kind of care

required and faced by PNES patients to

address their problems successfully.

Treatment begins with the delivery of

diagnosis, and the manner of diagnosis

delivery may literally determine outcome.

Direct confrontation or the inadvertent

expression of anger about having been

“fooled” by the patients’ initial symptoms,

which may have sounded very much like

epilepsy, almost always works against both

the doctor and the patient. An approach that

acknowledges the patient’s real misery with

symptoms and relieves the patient of shame

or guilt for having “caused” the problem is in

order. It should be stressed that a diagnosis

that excludes epileptic seizures is a positive

fact that eliminates the fear of the significant

morbidity and mortality of that condition.

Also, now that it has been properly

diagnosed, effective treatment is available and

can be offered with an excellent chance of

symptom resolution. Consult a psychologist

expert in somatoform patient management if

you have questions about the most effective

approach in a given case.

Skilled psychological care, psycho-

physiological intervention as well as psycho-

therapy, is virtually always indicated.  This

care is notably different from simple

“counseling”, and involves a variety of

possible interventions.

In most PNES disorders, assessment

and treatment of autonomic hyperactivity via

relaxation therapies, breathing or biofeedback

techniques, meditation, and the like, is vital.

In providing such treatment, it is essential to

tailor the therapeutic approach to the person-

ality style of the individual, as successful

outcome turns on adherence. One person’s

helpful meditation may be another’s sheer

boredom, while for someone else, the use of

biofeedback devices may feel sterile and

obtrusive. The not infrequent emergence of

frightening posttraumatic memories and

panic during relaxation therapies needs to be

monitored and treated immediately when it

occurs. This is why simple “relaxation tapes”

may be a problematic, or even dangerous

approach at times.In some cases, psychotropic

medications can play a useful adjunctive role
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in treatment, though psychological meanings

can be complex and problematic here.

Patients sometimes feel they are being told

their feelings in reaction to experienced

traumas are bad or unacceptable when given

pills to change them, so prescriptions must

be done sensitively and with such potential

issues set directly on the table. For example,

“I am offering you something to make you

feel better, but I don’t want you to think 

I don’t understand you have plenty of reason

to be angry or sad about what happened 

to you.”

Patients with histories of severe trauma

require psychotherapy to work through

destructive events and processes, and to

integrate the memories of them into more

resilient and reconstituted senses of self.

Ongoing “body memories” seen in the

somatic replay of the symptom or conflict can

be transformed into cognitive ones. Expertise

in trauma psychology should be rigorously

established before undertaking psychotherapy

with such persons. This is dicey therapy

where technique matters greatly.

Family behavioral and other issues

frequently need to be assessed and addressed

clinically before patients with PNES can be

helped. I have mentioned the example of the

battered spouse above, but in more general

and subtle terms, PNES can be inadvertently

reinforced via a whole set of complex family

interactions, the treatment of which some-

times results in dramatic symptom

reduction.

Finally, hypnosis, when utilized by a

skilled, well-trained medical or psychological

practitioner, can often play a powerful role in

the clinical intervention and care of such

individuals, particularly those with

dissociative disorders. Again, this is tricky

and complicated work, and should be

attempted only by experts in the area.

Conclusion and recommendations. In
conclusion, I would like to summarize and

suggest a few clinical ideas to keep in mind

whenever you find yourself dealing in your

practice with what looks as if it might be a

conversion reaction or nonepileptic

psychogenic seizure patient.

• Might be, might not. Only video EEG will

tell this tale — there really are few PNES

malingerers out there. Refer the patient

somewhere for monitoring and find out for

sure before moving in a particular

direction for care.

• Presume it’s unconscious, not consciously

manipulative, and you’ll be right the vast

majority of the time. Treat patients with

respect: their suffering is real, enormous,

and experienced as wholly out of their

control for good reasons.

• Remember that psychogenic patients

present with widely varying character-

istics: strong, weak, anxious, impervious,

young, old, squirrelly, and straight-

forward, just like any other condition.  

• There’s not always a history of abusive

trauma with such patients, but it’s worth

thinking twice about the possibility of

PNES if there is. 

• Psychotropic medications may be

paradoxically frightening to such patients

and they may get worse if you start them

without establishing what the perceived or

implied “meaning” of your prescription is.

• Stress” is in the eye of the beholder —

patients maybe unaware of it in their lives

and need help just learning to recognize it

much less manage it.

• PNES and epilepsy can coexist. Presence

of one never rules out the other. Patients

sometimes develop PNES after successful

epilepsy surgery.5

• Referral to psychotherapy or neuro-

psychology can always be framed
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positively and supportively.  

“In suggesting this, I don’t for a moment

think you’re crazy. No matter what’s causing these

attacks, they are miserable and disrupting your

life. Let’s get you to a doctor who can help you/your

body learn ways to minimize their occurrence, and

perhaps change the impact they are having on your

life right now.

Address comments and questions to:
Jay Schneiders, PhD

Clinical Health Psychology/Neuropsychology

CNI Epilepsy Center

701 E. Hampden Avenue, Suite 160

Englewood, CO   80113
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Introduction. Any chronic medical

condition makes life more complicated and

epilepsy is no exception. People with epilepsy

often have to live with the possibility of

sudden, unpredictable interruptions of their

activities. They may have memory loss or

even become injured as a result. A number of

techniques are available to help maintain

control over one’s life and treatment. Many

people use lists or organizers to keep track of

every day activities. MedicAlert bracelets

and/or a written set of instructions kept in a

wallet or purse will help insure that one’s

wishes regarding his or her medical

treatment are carried out, even if unconscious

or confused. It is extremely important that a

list of current medications, dosages, allergies,

and other essential medical information be

easily accessible to medical personnel.

Friends, family, and coworkers should all be

aware of the condition and how to respond to

a seizure including if and when to call for

help. These techniques can help restore a

sense of control to an otherwise frustrating

and sometimes frightening situation. In

addition to these general issues, epilepsy has

implications for other major activities.  

Driving. In this country, driving is the

key to functional independence and most of

us take the privilege for granted. For those

with epilepsy, however, the ability to drive is

a major concern. Not being allowed to drive

for any reason has a major impact on one’s life

and is especially disruptive to employment.

It is certainly justifiable to restrict the

licenses of those who are having frequent

seizures and are at high risk for losing control

behind the wheel. A seizure while driving

can have tragic consequences. Deciding when

or for how long to restrict those with less

frequent attacks or even after a single seizure

is more controversial.  

All states regulate the driving

privileges of people with episodes of loss of

consciousness and those laws vary from state

to state. Most states establish a minimal

period of seizure freedom required to obtain

or reactivate a license. This period ranges

from 3 months to 2 years and may be

modified with a doctor’s recommendation.

This corresponds to the American Academy

of Neurology Quality Standards Committee

analysis. After a thorough review of the

literature, they concluded that there was an

insignificant difference in accidents

prevented by a 6-month driving ban as

opposed to a 12-month ban. However, they

recognized that individual situations may

vary and that some flexibility may be needed

while recommending further evaluation of

varied restriction periods and the

circumstances affecting the decision.  

A few states, including Colorado, allow

the patient’s physician to determine the

appropriate restriction rather than mandating
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a specific period of time. The patients are

required to abide by that recommendation.

Restrictions are generally based on the best

statistical evidence of when someone is safe to

drive and take into account the patient’s

previous seizure frequency, but there is

unfortunately no way to be absolutely certain

that the patient will remain seizure free.

Some states also require physicians to report

anyone who has a seizure to the Bureau of

Motor Vehicles. Colorado does not require

routine reporting, but a physician may report

a patient if he or she discovers that the

patient is not following the appropriate

driving restriction and feels that the patient

is putting himself or others at risk by

continuing to drive. In most states, patients

can appeal their driving restriction to a

medical advisory board.4

Other countries tend to be even less

lenient. In 1996, members of the

International League Against Epilepsy

(ILAE) met in Brussels and adopted the

European Principles regarding assessment of

fitness to drive.1 They made recommenda-

tions based on whether the event was a single

seizure or whether the patient had epilepsy,

whether or not there was an underlying

neurological disorder and made more strict

recommendations in the case of commercial

licenses. However, each country has adopted

its own standards. Most require a 1 to 2 year

driving ban.2

Employment and Insurance. For a

patient with seizures, employment can be a

challenge. Even after a single seizure,

returning to certain occupations is nearly

impossible. For example, a pilot must be

seizure free for 10 years before he or she is

eligible to reapply for a pilot’s license. Jobs

which involve driving, operating heavy

equipment, working in or around water or at

heights are not recommended for people with

epilepsy for obvious reasons.3 Even with

those challenges, most people with epilepsy

are gainfully employed, although not always

in jobs that fully maximize their potential.

Creative solutions are sometimes needed to

insure the safety of the patient and coworkers

especially if the patient tends to wander

while in the postictal period of confusion.

Obtaining insurance can be a problem

with any chronic medical condition. If there

is a group policy offered by the employer, a

patient must be offered coverage in spite of

pre-existing medical illness, although

covered services vary from policy to policy.

However, because of the problems finding

and maintaining appropriate work situation,

many people with epilepsy are without

health insurance. Many have to turn to

Medicaid or Medicare. Even if they qualify,

these programs often do not adequately cover

sophisticated testing and treatment. Lack of

access to newer and effective, but often more

expensive treatment can lead to a vicious

cycle of more seizures, injuries, and more

intractable epilepsy as the years go on. 

Those who do not qualify and do not have

health insurance through their jobs, or who

are unable to keep a job because of seizures,

have even fewer options. Outside of

employer-sponsored plans, people with

epilepsy frequently cannot obtain life

insurance coverage.  

Automobile insurance can also be

difficult to obtain. An assigned-risk

insurance pool is available in about 25 states,

but the cost is higher than an average

insurance policy. If a patient decides to drive

against medical advice while restricted, the

auto insurance policy may not cover claims

incurred during that time. This is a major

risk that most people with epilepsy are

unaware of.  
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Sports. Physical activity is important

for everyone. Epilepsy poses special risks to

those who wish to participate in certain

sporting events. For contact sports, sudden

unawareness can leave them completely

unprepared for impact and can lead to injury.

If reasonably well controlled, most people can

participate. People with extremely frequent

seizures, however, should not participate in

contact sports and anyone with the disorder

should voluntarily refrain from these

activities if experiencing auras or other

symptoms, which tend to precede seizures.5

A seizure while swimming carries the

obvious risk of drowning, not only to the

patient, but also to anyone trying to rescue

someone who is thrashing and confused. No

one with seizures should ever swim alone.

People with epilepsy should always swim

with others around, preferably with a

lifeguard in the vicinity. Supervised camps

with specially trained lifeguards or volunteers

are a good way to indulge in this activity.6

Depression. Depression is a significant

problem for people with epilepsy as it is with

other neurologic conditions, such as

Parkinson’s disease. The prevalence of

depression in epilepsy is as high as 65

percent. If the depression becomes chronic, 

it is sometimes called interictal dysphoric

disorder. Symptoms include sadness,

irritability, and loss of interest or pleasure in

normal activities.7

At some point during their lives, most

people with epilepsy will experience

depressive symptoms, which are severe

enough and last long enough to warrant

treatment. Some antiepileptic medications

also function as mood stabilizers and may

control both problems.7  However, most

people with both conditions will need

antidepressants for some period of time and

some need long-term treatment. Usually,

patients respond well to drug therapy.

Occasionally, psychiatric intervention is

needed for severe depression, other mood

problems, or even psychotic symptoms.

Treating these comorbid conditions

appropriately is as important to quality of

life as controlling seizures and should not be

neglected as part of the overall care of the

patient with epilepsy.

Conclusion. There are many

adjustments that someone with a chronic

illness needs to make. The symptoms of

epilepsy with episodic loss of awareness and

potential for injury require planning and

resilience that can take the spontaneity out of

life. By being aware of the possible

problems, planning ahead, being vigilant

about changes in mood or attitude that

might indicate a growing depression, and

taking early steps to address these issues, life

can still be full of joy and adventure.

Address questions and comments to:
Peggy Hugger, RN

Clinical Coordinator

Colorado Neurology, PC

701 E. Hampden Avenue

Suite 530

Englewood, CO   80113
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Edward B. Arenson, M.D. 303/788-8675
Timothy M Fullagar, M.D. 303/788-4000

CNI Epilepsy Center 303/788-4600

Barbara Lynne Phillips, M.D.
Kirsten Bracht, M.D.

CNI Center for Hearing 303/783-9220

David C. Kelsall, M.D.

CNI Movement Disorders Center 303/788-4600

Lauren Seeberger, M.D.
Rajeev Kumar, M.D.

CNI Center for Neurobehavioral Trauma 303/806-7421

James Schraa, Psy.D.

CNI Neuromuscular & Peripheral Nerve Disorders Center 303/788-1700

Marc Treihaft, M.D.
Ira Chang, M.D.

CNI Stroke Program 303/781-4485

Don B. Smith, M.D.

Acute Spine Trauma 303/788-4000

Brian Wieder, M.D.
Jeffrey Masciopinto, M.D.

Cranio-Facial Surgery 303/788-6632

Rick Schaler, M.D.

Dizziness & Balance Disorders 303/788-7880

Barbara Esses, M.D.

Head Pain Center 303/781-5505

Judy Lane, M.D.

Endovascular Surgery 303/788-4000

Paul Elliott, M.D.

Sleep Disorders Center 303/788-4600

Ronald Kramer, M.D.

Stereotactic Radiosurgery 303/788-4000

John McVicker, M.D.
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