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Preface

This book brings together experts in a variety of complementary and alternative medi-
cine (CAM) disciplines who care for people with epilepsy or are working to develop new
therapies for epilepsy. The group of authors is diverse in many ways—their backgrounds
and geography as well as their approach to diagnosis and treatment.

Our goals are to bridge the traditional and CAM worlds. There is little doubt that
most patients can benefit from both approaches. Yet the two worlds remain far apart in
the United States. The vast majority of physicians are uncomfortable with CAM. The
discomfort arises from a genuine distrust of therapies that lack proof of efficacy. The
discomfort also arises from fear of the unknown and fear of competition. Most physi-
cians were not taught about CAM. Unfortunately, all CAM is lumped together as “unsci-
entific” and often spoken of pejoratively by doctors.

We provide commentary after all chapters except the introductory one. For many
chapters, there is some additional information on the topic from our review of the liter-
ature. We try to provide a perspective on the content—areas we strongly support, view-
points that we disagree with (sometimes reflecting that the quality of the data does not
justify definitive or even modest support). In some cases, we are very skeptical about the
data presented. When results so far exceed those for any other therapy, there should be
a very healthy dose of doubt and skepticism (see Chapter 25, The Role of Carbon
Dioxide in the Enhancement of Oxygen Delivery to the Brain). Such dramatic results
should easily produce statistically significant benefits in controlled and blinded trials.
They should be done! 

We acknowledge our bias as Western physicians, trained and practicing in Western
medical culture. We are academics and are all committed to the value of scientific stud-
ies—without controlled and blinded studies it is extremely hard to separate the true pos-
itive and negative effects from an intervention from the expectations, bias, hopes, and
opinions that clouds everyone’s vision and thinking—including Western doctors. These
studies can be hard to do in the complementary and alternative medicine area. In some
cases, identifying control conditions for which the patient and investigator are both
blind is extremely difficult. However, this will be the only way we can move forward with
confidence to identify truly effective therapies.

Finally, we thank the Finding A Cure for Epilepsy and Seizures (FACES) for the
generous support in underwriting all of the expenses for a 3 day conference that brought
all of the authors together at NYU Epilepsy Center and the preparation of this volume.
The conference, co-sponsored by FACES, the Epilepsy Foundation, and the American
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Epilepsy Society, served as a great opportunity for CAM and medical practitioners to
share their experiences.

We hope that this volume helps to bring CAM and doctors caring for people with
epilepsy closer, that it stimulates new research, and that it fosters a broader perspective
of health for people with epilepsy.

Preface

xii
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3

C H A P T E R  1

Complementary and Alternative
Therapies in Epilepsy: Relation to
Western Medicine
JESSICA LEVINE AND ORRIN DEVINSKY, MD

Mainstream medicine, oriented toward science-based care and prevention, is a recent
advent in our species’ 150,000-year history. The first effective medications for epilepsy,
the bromides, were introduced 150 years ago. During the preceding 99.9% of our time,
therapies we would call alternative were the only treatments. In their time, these treat-
ments for epilepsy were largely considered mainstream and ranged from creating holes
in the skull, exorcism of demons, bleeding and leeching, to herbs and prayer. We prob-
ably know only a small fraction of the treatments that were used to treat people with
epilepsy. Some effective therapies may be lost with the cultures and healers who used
them. Others may still exist but go unrecognized by our society.

Today, the paths of science-based and alternative medicine practices are largely
parallel and independent—sometimes antagonistic, sometimes cooperative. Both paths
have fostered many side roads. Both approaches have helped many and hurt some. A
great challenge is to create a meaningful dialogue and exchange of ideas and lessons
across the divide. Patients often integrate the two approaches.

The roots of modern medicine lie in alternative medicine, defined as those prac-
tices that are not an integral part of conventional health care. Although physicians rec-
ognize that many drugs originated as herbal folk medication, from the medical perspec-
tive, an enormous gap remains between science-based and alternative treatments.

In 1858, Sieveking, wrote that “there is not a substance in the material medica,
there is scarcely a substance in the world, capable of passing through the gullet of man,
that has not at one time or other enjoyed a reputation of being an anti-epileptic” (1).
Although this comment focused on therapies consumed by mouth, Sieveking and other
nineteenth century medical authorities recorded a spectrum of “alternative therapies,”
including the application of tourniquets to a seizing extremity, diets, rest, and herbal
baths. The past 150 years have continued to witness an expansion in the medical and
alternative therapies available to epilepsy patients.

Around the turn of the twentieth century, separating quackery from reputable
therapeutic claims became a focus of the Bureau of Investigation of the American
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Medical Association. From 1906 until the early 1930s, that association published a series
of pamphlets on nostrums and quackery. An analysis of various tonics, renewers, reme-
dies, syrups (Figure 1.1), and cures revealed that most contained bromides, phenobarbi-
tal, alcohol, or iodine. The majority of products were promoted by a “doctor” who was
not a physician and were mislabeled if judged by the Federal Food and Drug Act guide-
lines. These medications were given to patients and family members with the assurance
of safety and efficacy. They were also often associated with scare tactics to further stig-
matize epilepsy (Figure 1.2). Quackery was not limited to individuals who peddled ton-
ics and cures from pushcarts and pamphlets, or spiritualists who used deception. Rather,
quackery extended to those with traditional medical backgrounds who used electrother-
apy, surgery (e.g., removal of ovaries), and drugs (e.g., digitalis) that were ineffective and
often dangerous.

Complementary and Alternative Therapies: The Nature of Evidence
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At the turn of the last century, a number of tonics and

nostrums purported to control epilepsy were found to be

ineffective or even harmful.
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F I G U R E  1 . 2

Many unscrupulous firms played on the fears of epilepsy patients to promote their products.

Concern about quackery persists today, despite the expectation that modern medi-
cine should police itself. Healthcare is an enormous industry, with much of the market
outside of traditional medical domains. For new medications or devices to gain the
approval of regulatory boards, controlled studies must demonstrate safety, effectiveness,
and tolerability. (Standards for surgical procedures may be less rigorous.) Safety data are
often limited to a modest-sized sample, however. Serious, potentially life-threatening but
infrequent effects may go unrecognized in premarketing studies that lead to U.S. Food and
Drug Administration (FDA) approval. In 1993, this was the case with felbamate. Other
important side effects may be unrecognized by the medical community despite well-doc-
umented studies. For example, the loss of bone mass from long-term treatment with
antiepileptic drugs that induce the activity of certain liver enzymes (e.g., phenobarbital,
carbamazepine, phenytoin, topiramate, valproate) was documented in the 1950s; howev-
er, many neurologists and most psychiatrists remain unaware of this potential effect of this
commonly prescribed group of drugs. Although quackery is defined as the false promotion
of cures, we can extend its meaning to the false promotion of a risk–benefit ratio.

Modern concerns over quackery are reflected in the existence of Quackwatch, Inc.
(www.quackwatch.com), a corporation not affiliated with any commercial or industrial
organization. This nonprofit corporation combats health-related fraud, myth, fad, and
fallacy. Including information on both mainstream and alternative medicine,
Quackwatch’s primary focus is on providing information that is difficult or impossible
to get elsewhere.

Complementary and Alternative Therapies in Epilepsy: Relation to Western Medicine
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Modern Medical Treatment of Epilepsy

Epilepsy is a broad spectrum of disorders that affects individuals in many ways. Behind
the choice of a medication or treatment for epilepsy is concern for preventing discom-
fort and injury from seizure, preventing brain damage, lessening social stigma, and
improving outcome. The modern medications for epilepsy are acetazolamide, barbitu-
rates, benzodiazepines [clonazepam, clobazam (not FDA-approved), clorazepate,
lorazepam, valium] carbamazepine, ethosuximide, felbamate (serious risks limit its use),
gabapentin, levetiracetam, lamotrigine, methsuximide, oxcarbazepine, phenytoin, prim-
idone, tiagabine, topiramate, valproate, vigabatrin (not FDA-approved; retinal toxicity
limits its use), and zonisamide.

Vagus nerve stimulation and epilepsy surgery are treatments for patients with
epilepsy that does not respond to medication. Vagus nerve stimulation may reduce
seizure frequency and intensity. The stimulating device is implanted in the chest wall
and a lead (wire connection) is carefully wrapped around the left vagus nerve in the
neck. The stimulator is programmed through a wand that is held to the skin or clothing
over the chest wall overlying the device. The stimulator can be programmed to deliver
different current strengths and different intervals of “on/off” cycles. Patients or family
members can use an adjunctive external magnet to provide additional stimuli if a warn-
ing is perceived (aura) or the early part of the seizure can potentially be aborted.

Resective surgery seeks to remove the seizure focus—that area of the cerebral cor-
tex responsible for causing the seizure. This technique is being used more frequently
with increasing success and diminishing risks. Highest success rates are in cases of tem-
poral lobe epilepsy or those with a clearly identified structural lesion on the MRI scan
that corresponds with the origin of seizures as recorded on EEG or video-EEG studies.
Corpus callosotomy, disconnecting (cutting) the fibers that connect the cerebral hemi-
spheres in the brain, is another surgical alternative. This procedure is largely palliative
(few patients have complete seizure control) and is used mainly for patients with drop
seizures or tonic-clonic seizures. It has a higher complication rate than resective surgery.

The ketogenic diet (high in fat, low in carbohydrates and protein, limited fluids)
helps children with epilepsy by raising the concentration of ketones in the body. Although
it has been studied most extensively in children with symptomatic generalized epilepsies,
it has been used successfully in other pediatric epilepsy syndromes and in adults. The
exact mechanism by which this diet works is unknown. The diet, a complementary and
alternative medicine (CAM), must be supervised by a nutritionist or physician.

Scientific Methods in Medical Research

Science is the orderly arrangement of knowledge, and scientific methods are the careful,
systematic ways in which this knowledge increases. The scientist suggests a theory and
then carefully performs tests over and over to confirm the hypothesis. The tests may
include laboratory work, other observations, and clinical trials. The results of basic med-
ical science give evidence of basic mechanisms of action that occur in vitro in cell cul-

Complementary and Alternative Therapies: The Nature of Evidence
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ture and intracellularly, and in vivo in living organisms or cells. In vivo animal testing
uses healthy, diseased, or genetically modified animals. Scientists know that animals and
humans differ metabolically, physiologically, and hormonally, and make allowance for
this fact.

Ideally, the assessment of the safety and efficacy of a CAM for epilepsy should be
based on evidence from scientific research. If possible, we want to know the basic as well
as the advanced research that has been performed on a CAM that is a natural product,
and if possible, we want to know what the active ingredient is and if the active ingredi-
ent is always the same. Different batches of the product may not be the same. We also
want to know if the product may produce allergic reactions and if any mainstream med-
ication the patient may take will interact with the natural product.

Our motivation is to help the patient, do no harm, respect cultural differences that
may incorporate CAM, and encourage the patient to safely continue receiving necessary
medical treatment.

Observational Studies

Physicians decide on the treatment for patients with epilepsy based on many kinds of
information, including published reports on laboratory and clinical trial research. This
research is often based on studies of a large population and the synthesis of many dif-
ferent studies (a meta-analysis). The meta-analysis must account for study differences in
design, patients, and statistical methods.

Physicians may also decide on treatments by using observational studies—careful
observations (practice audits) based on the results of various treatments. What was the
patient’s condition? What effects (outcome), good and bad, did a treatment have on a
patient? Is the patient happy with the treatment? It is not easy to decide if the treatment
will be beneficial for one particular patient, or if the treatment will be the most effective
one for that patient. Observational studies are appropriate for CAM.

Qualitative Research

Qualitative research, based on the patient’s perceived quality of care and sometimes
reported in case studies, focuses on a patient’s comments. These comments may reflect
a particular sociocultural context. Like the results of clinical research, this information,
if distributed or published, should not reveal who the patient is.

Case Studies

Case studies, formally published as case reports or compiled informally, give details
about the symptoms, treatment, and outcome of a particular patient’s illness. The
patient interview (and often a family interview) is an important part of the case study;
it includes statements about medical history, symptoms, responses to treatment, and
quality of life—the patient’s ability to enjoy life.

Complementary and Alternative Therapies in Epilepsy: Relation to Western Medicine
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Randomized Clinical Trials

Using scientific methods, clinical trials study the safety and effectiveness of a new medica-
tion or medical procedure. Clinical science involves the direct observation of patients, for
example, how much improvement occurred and the side effects of the treatment.
Randomization in a clinical trial is the chance assignment of a patient to active treatment or
to a nontreatment control group. The control group receives a placebo, which is an inactive
substance. The patients in the two treatment groups have similar traits, such as the extent
of disease. Only authorized physicians may administer the study, and either the National
Institutes of Health, a pharmaceutical company, or a private institution may sponsor them.

The trial must follow a detailed written set of rules called a protocol, which includes
the goals of the study, the number of patients to be treated, inclusion and exclusion cri-
teria, and how the patients will be evaluated. The research staff regularly checks the
health of the participants in the trial.

A Phase 1 trial of a new medication ascertains the pharmacological activity of a new
treatment and what quantity of the treatment can be prescribed. It is the first time the
new medication is taken by humans. Phase 2 determines effectiveness and appropriate
dosage; Phase 3, the efficacy of the treatment and the adverse experiences that occur; and
Phase 4 (after approval by the FDA), the unusual and infrequent adverse experiences.

In a blinded study, the patient does not know whether the medication he receives
is the experimental medication or the placebo. In a double-blind study, neither the
patients nor the investigators know who receives the medication and who receives the
inactive substance. The purpose of blinding is to eliminate bias such as the expectation
of cure or of side effects.

Epidemiological research studies the incidence, distribution, and control of illness
in populations, and how various influences (diet, lifestyle, environment, medication)
prevent or cure the disease.

Clinical trials performed to discover new, perhaps alternative ways to treat epilep-
sy are especially difficult to design. Seizures occur at irregular intervals. How can we eth-
ically assign a patient with epilepsy to a control group receiving no active treatment?
Can the patient having a seizure remember and describe the effects of the intervention?
Because epilepsy is a chronic illness, treatment may be required for many years. How
long can a response last? What are its long-term and rare side effects?

Limits of Western Medicine and Research

Epilepsy is a difficult illness to control. The frequency of epilepsy and of seizures increas-
es in the elderly, whose numbers are also growing. Up to 35% of patients with epilepsy
do not respond fully to science-based medical treatments, which in the developed coun-
tries include at least 20 drugs (2–4). More than half of patients surveyed in the commu-
nity report at least occasional seizures, and the majority report medication side effects
(5). Those patients with medically refractory epilepsy suffer the greatest from the phys-
ical, mental, and psychosocial effects of epilepsy. They often take high doses of

Complementary and Alternative Therapies: The Nature of Evidence
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antiepileptic drugs or multiple drugs, thus leading to a greater burden of disabling side
effects. Medication side effects are often underappreciated by physicians (3). People with
refractory epilepsy are the greatest financial burden to the health care system (6). They
often undergo extensive testing, require emergency room or inpatient care, and may
undergo procedures such as epilepsy surgery. In our experience, they are also the group
most likely to utilize CAM therapies. Indeed, in some cases, they may simultaneously or
sequentially work with many types of CAM practitioners.

A chronic illness that does not respond to standard medical therapy, or in which
those therapies have significant adverse effects, leads many individuals to explore other
options. For many, the tenets of evidence-based medicine become secondary to “getting
well.” Modern medicine fails to effectively control or cure the symptoms of patients with
many diseases, including diabetes, cancer, heart and lung diseases, and mental illness.
Compounding those treatment failures are the limited economic and public health
resources devoted to medical care, the growing demand for health services, and the
growing number of elderly persons and chronic illnesses of old age.

For children and adults with epilepsy, approaches outside the traditional boundaries
may improve seizure control. For example, stress is reported to be a factor that can pro-
voke seizures in a large number of epilepsy patients. Stress can be reduced through a vari-
ety of approaches. Many complementary and alternative therapies reviewed in this book
specifically address stress reduction. Further, relaxation techniques can provide some sense
of control over the disorder. Traditional medicine should consider nonmedical healing
and work to identify places where it may be helpful. Although benefits likely extend
beyond stress reduction, this is one area that is worthy of further study in the near future.

Many patients achieve a balance of both medical care and alternative therapies. For
example, some Navajo receive health care both from the Indian Health Service and
native healers. Rarely is there a perceived conflict between the two. The native healers
even treat “bad luck” (7). One observer of the Navajo commented, “Physicians and other
healers simply remove obstacles to the body’s restoration of homeostasis, or, as the
Navajo say, to harmony…. An alternative model [of healing] might include emotional,
social, or spiritual phenomena equally as significant to healing as are biochemical phe-
nomena” (8). The Epilepsy Foundation recommends that “alternative treatments are
acceptable as long as the patient continues with the traditional therapies and the alter-
native and traditional therapies do not conflict” (9).

We all recognize the tremendous value of offering kindness, caring, hope, and
information for individuals with physical and emotional problems. By definition, these
are alternative therapies that form an essential element of both mainstream Western and
alternative approaches to health.

Overview of Complementary and Alternative Medicine

• On October 25, 2001, “PubMed,” a U.S. National Library of Medicine online list-
ing of journal articles in selected medical journals, had 46,847 different entries
about “alternative medicine.”

Complementary and Alternative Therapies in Epilepsy: Relation to Western Medicine
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• The use of CAM medical treatments began growing at least 50 years ago. A 1997,
U.S. telephone survey of 2,055 people from all walks of life revealed that more than
one-third of the population currently used a CAM therapy. In fact, in that survey,
67.6% of respondents had used at least one CAM therapy in their lifetime. Lifetime
use steadily increased with age across three age cohorts: Approximately 3 of every
10 respondents in the pre-Baby Boom cohort, 5 of 10 in the Baby Boom cohort,
and 7 of 10 in the post-Baby Boom cohort reported using some type of CAM ther-
apy by age 33 years (10).

This is the tip of the iceberg since many individuals who provide CAM do not pub-
lish (this is also true for >90% of medical doctors) and, if they do publish, the journals
often are not referenced in Index Medicus or PubMed.

CAM therapies fall into extremely diverse categories with diverse origins, as varied
as the countries and cultures they come from. Acupuncture, biofeedback, colonic
washout, creative visualization, electrical stimulation, elimination of stress, herbal ther-
apies, magnetic stimulation, muscle relaxation, music as sedation, nutritional therapies,
prayer, and spirituality are a very partial list of CAMs.

When deciding about CAM and mainstream medical treatment for epilepsy and
evaluating studies based on the treatment, physicians, patients, and families must ask
these important questions:

• What was the purpose of the study?
• Who reviewed and approved the study from the perspectives of medical ethics,

patient safety, and scientific merit?
• Who sponsored the study?
• How were the study data and patient safety checked?
• Did patients or investigators have an opportunity to bias the outcome of the 

study?

Our Challenge

The future of healthcare requires a partnership among all those who are devoted to pre-
venting illness in the healthy and restoring health in the ill. No one approach, therapy,
or model will work for all people or illnesses. We must work together, across philosoph-
ical and other divides, to find productive solutions.
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C H A P T E R  2

Double- and Dual-Blindness—
Raising the Bar of Proof for 
Trials of Complementary and
Alternative Therapies*
OPHER CASPI, MD, CORI MILLEN, DO, AND LEE SEECHREST, PHD

The double-blind is a fundamental concept in clinical research. It is considered a corner-
stone of clinical trials of the efficacy and effectiveness of interventions. A true double-
blind requires that both parties in a study—the subjects and the caregivers—are blind
(i.e., ignorant of the true intervention or lack thereof). Blindness is used in clinical stud-
ies to control potential external or nonspecific influences, such as belief and expectation,
as well as to maintain as much objectivity as possible on the part of the researchers (1).
The double-blind method is most often used within the context of placebo-controlled
randomized trials, which are considered by clinicians and researchers as the gold stan-
dard for clinical research. Is the double-blind methodology truly feasible in all medical
disciplines? The answer is no.

Many interventions in medicine and surgery cannot be tested using the double-
blind method because the caregiver cannot be blind to the treatment given—for exam-
ple, surgery, psychotherapy, and several modalities falling into the diverse field of
complementary and alternative medicine (CAM) therapies (e.g., acupuncture and
osteopathy). It is not possible for an experienced acupuncturist or osteopath to carry out
interventions without knowing whether their actions were intended as active treatments
or as placebos. Nevertheless, numerous articles using the term “double-blind” in their
title are published in these and other related fields, presumably because the term
describes the methodology used to conduct these studies; however, conceptually it does
not make any sense. What is the real meaning of double-blindness in these settings?

To determine just how the term double-blind is being used by researchers, we
searched the literature on clinical trials assessing some CAM modalities. In many cases,

This chapter is derived from the article “Integrity and Research: Introducing the Concept of Dual-blindness.
How Blind Are Double-blind Clinical Trials in Alternative Medicine?” The Journal of Alternative and
Complementary Medicine, 2000;6:493-498. Mary Ann Liebert, Inc., Larchmont, NY. Modified with the per-
mission of the publisher.
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double-blind often indicates that a patient and an external evaluator were blind to the
specific type of the intervention but the caregiver was not. Thus, double-blind is often
used in studies in which the caregiver was aware of the intervention condition for each
patient, even if the patient and the research staff assessing the patient were not.

A study is truly double-blind only if both the subjects and the caregivers are blind.
The blinding of the caregiver is as critical as blinding the patient. The reason this dis-
tinction should be maintained is that caregivers who know whether the intervention
they are administering is supposed to be the active condition or the placebo may
behave differently—for example, in their enthusiasm, encouragement, body language,
firmness of their directions, and subtle communications of expectations. This phenom-
enon was given the name the experimenter effect in 1966 (2), and it was especially
important when a systematic evaluation of the literature on healing and spirituality was
conducted and later published in 1990 (3). All these effects and others could bias the
results of studies even if the patient and the clinical assessor were satisfactorily blinded
to the study conditions.

To maintain integrity in research, it is necessary to clearly distinguish between
these two methodological situations. We believe that the appellation double-blind should
be reserved for studies in which no one associated with the delivery of treatment or
assessment is aware of the treatment condition being received by the patient. In all other
cases, for example, when the caregiver is not blind but the patient and an external eval-
uator/investigator are, a distinct term must describe that different study design. The
term should reflect, as accurately as possible, what actually was done in the study. We
therefore suggest the term dual-blind study as a label for a design in which the subject
and an assessor, but not the caregiver, are blind. We present here an empirical justifica-
tion for proposing an additional methodological complexity.

Methodology

A MEDLINE search between 1966 and April 1999 (Table 2.1) was conducted to better
define the frequency with which dual-blind studies are misleadingly reported as double-
blind in the CAM literature. MEDLINE is a well-known biomedical bibliographic data-
base of articles about health care that is published by the United States National Library
of Medicine. (Double-blind method was used as a key string and cross-referenced with
different CAM modalities in which clinical trials using double-blind methodology were
unlikely.) The scope note for double-blind method as a medical subject heading (MeSH)
term in MEDLINE (“A method of studying a drug or procedure in which both the sub-
jects and investigators are kept unaware of who is actually getting which specific treat-
ment”) uses the term investigators but implies the actual caregivers. Regrettably, in
several studies (4–6), the description of the methodology was poor, and we could not
discern the methods. These studies were excluded from our sample.

On obtaining MEDLINE results, the title and the abstract of each article was stud-
ied to learn whether the article claimed to be double-blind. If a double-blind methodol-
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ogy was not claimed, the article was excluded. If the article claimed to be double-blind,
the actual methodology of each trial was focused on. If the trial utilized a method in
which both the patient and the caregiver were blind, the article was considered a true
double-blind study; however, if the trial utilized a method in which the patient and an
external evaluator were blind but the caregiver was not, it was considered a dual-blind
study. For internal validity, we agreed in advance on the characteristics of each category.
Table 2.2 summarizes the common scenarios regarding blindness in clinical studies,
highlighting that blindness is a spectrum.

T A B L E  2 . 2

Characterization of Common Categories of Blindness in Clinical Trials

Category Patient Caregiver Evaluator Comments

Triple-blind Blind Blind Blind Not included in this study

Double-blind Blind Blind No evaluator The main focus of this study

Dual-blind Blind Aware Blind The main focus of this study

Modified Blind Aware The patient Possible when the outcome is 

Dual-blind also serves as blindness (pain, nausea, etc.)

an evaluator

Single-blind Blind Aware Aware Not included in this study

Open-label Aware Aware Aware Not included in this study

Double- and Dual-Blindness—Raising the Bar of Proof for Trials
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T A B L E  2 . 1

Summary of the MEDLINE Literature

Search Findings Restricted to Publications in English for Double-blind Methodology in Various

CAM Modalities (1966–1999)

Keyword Number of References

1 Double-blind method 49,355

2 Acupuncture 6,785

3 1 and 2 64

4 Osteopathy 2,275

5 1 and 4 18

6 Chiropractic 1,714

7 1 and 6 11

8 Energy medicine 5

9 1 and 8 0
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Results

In CAM, many articles are incorrectly classified as double-blind. We reviewed 40 articles
in different CAM modalities: acupuncture (6–22), acupressure (5,23–28), osteopathy
(29–31), and chiropractic manipulation (32–38), as well as other manual techniques
(3,39–42). We could not find one study using these modalities that was truly double-
blind, yet all claimed this methodology in their title or abstract. The initial hypothesis
that true double-blind methodology was unlikely in these therapeutic modalities was
supported. All these studies are more accurately classified as dual-blind.

The following quote from one of the studies that we reviewed exemplifies the dif-
ference between a true double-blind methodology and a dual-blind one (42): “Outcome
measures were recorded by a researcher other than the one who applied the experimen-
tal conditions. This researcher was blind to the applied conditions, thus fulfilling the
requirements of the tester in meeting the double-blind conditions.” We strongly dis-
agree. In contrast, we believe that a statement regarding the true nature of the method-
ology that was actually used to conduct a study, such as the following one: “…randomly
ordered, subject and evaluator-blind crossover [study]” (14) really addresses the critical
issue.

Patients also served as the evaluators in some of the studies we reviewed. This
methodology is commonly used when the outcome or the independent variable is sub-
jective (e.g., postoperative pain or nausea). We consider this methodology to be a mod-
ified version of dual-blind because patients are still open to suggestions by caregivers.
Further, a patients’ perception of the treatment or the interaction with their caregiver
can interfere with their role as evaluators. Thus, it is even more difficult to control for all
sorts of confounds using this method. These weaknesses make this modified version of
the dual-blind method very problematic.

In several other studies (7,40), a combination of a specific CAM modality with a
medication or another intervention was used. Our hypothesis was also confirmed,
because the first part was dual-blind, whereas the latter was double-blind.

Discussion

The term double-blind is used in two different ways that impair its usefulness as a
methodologic recommendation and as a descriptor. In its legitimate usage, double-blind
implies that neither the patient nor the caregiver is aware of the intervention performed.
In its aberrant use, however, this term is used to describe an experimental arrangement
in which two parties are blind, but a critical third party is not. Most often, the patient
and an external evaluator/investigator are blind but the person actually providing the
care is unblinded. Confusion exists around this concept.

A research methodology that involves a blind third party is often valuable, but that
tactic does not accomplish the ultimate goals of double-blindness. Understanding the
importance of complete blindness, many researchers try to ensure it. A questionnaire
administered at study completion assessing the perceptions of patients during the exper-
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iment can help differentiate between treatment and the control conditions, but it does
not guarantee full blindness or the ability to detect the subtle influences on the unblind-
ed party. Unless the caregiver is blind to the research condition, as can be done easily in
most drug studies, this research methodology cannot control for the caregiver biases.
The expectations of physicians, as well as subtle messages and indirect suggestions made
by the clinician, can influence the patient–caregiver interaction and bias study results
and outcomes. Expectancy effects were demonstrated in humans and were systematical-
ly related to the magnitude of the outcome (2). As a direct result, an objective testing of
efficacy and effectiveness may be impossible under these circumstances because all the
above confounds can threaten the construct validity of any experiment [see the thor-
ough discussion by Cook and Campbell (43)].

Integrity is crucial in science. The fact that researchers and clinicians label some of
their clinical trials as double-blind—even though they are not—calls for close attention.

Double- and Dual-Blindness—Raising the Bar of Proof for Trials
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Commentary

Dr. Caspi and his colleagues provide a valuable look at the vexing problem of
proof. How do we determine if a “standard” or “alternative/complementary”
therapy actually works and is safe? Western medicine has faced a challenging
road to reach its current burden of proof. Complementary and alternative
medicine (CAM) remains enormously popular among diverse segments of
Western and non-Western societies. Proving the efficacy and safety of these
techniques poses significant challenges. In part, the medical-scientific culture
that defines mainstream medicine is different than the CAM culture that runs
parallel and divergent from it; however, when it comes to proof, we are left
with few alternatives that eliminate the bias inherent in patients, caregivers,
and scientific researchers.

Western medicine is laden with numerous and deep faults. We are all
biased—even the most scientifically gifted fall prey to their emotions and feel-
ings, elevating opinions beyond their authority. Consider a lecture that was
popular 15 to 20 years ago given by a prominent epilepsy specialist, whose
medical and scientific publications focused on basic models of epilepsy, exam-
ining cellular mechanisms in the laboratory. He spoke on the topic of “rational
polytherapy.” The lecture addressed how clinicians combine two or more tra-
ditional antiepileptic drugs in a patient using “scientific” principles. For exam-
ple, the lecturer advocated using drugs with alternative mechanisms of action
and avoiding drugs with side effect profiles that are similar. It was a well con-
ceived and articulated presentation. The remarkable feature was the certainty
with which the argument was framed. It was not offered as “my clinical
approach,” or “in my experience,” nor was it based on any published data. It
went further. It criticized physicians who used certain combinations and clear-
ly favored specific combinations for certain seizure types. It was presented as
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if it were based on rigorous studies and data. It was not. If someone had pre-
sented data with similar evidence at one of the scientific meetings on basic ani-
mal mechanisms, those in attendance would have laughed. Indeed,
counter-arguments could be easily raised. Some of the most effective anti-
cancer drug combinations rely on targeting a single pathway at different sites.
Further, although we had a good idea about how the major antiepileptic drugs
work to prevent or stop seizure spread 15-20 years ago, our knowledge
remains incomplete today. We must always honestly assess what we do know
and what we do not know. Medical doctors often fail to meet this challenge.

This scientist’s error came from generalizing his value system and rais-
ing the height of the bar for carefully designed scientific studies to clinical
medicine’s lowest echelon of proof: “In my experience” or “I think.” Based on
these very humble origins of anecdotal observation in a few patients or inter-
esting ideas, wonderful things have followed. Many were subsequently
proven by well designed and well executed double-blind studies. In other
cases, the opinions have been proven false. Darwin, in the closing chapter of
The Descent of Man, admonished us with prophetic wisdom:

“False facts are highly injurious to the progress of science, for they often
endure long; but false views, if supported by some evidence, do little
harm, for everyone takes a salutary pleasure in proving their falseness:
and when this is done, one path towards error is closed and the road to
truth is often at the same time opened.”

Studies on traditional medical and surgical therapies can also suffer from
a number of other problems. In many cases, companies that manufacture a
drug or device fund the studies. The potential conflict here is enormous—study
design, outcome measure, choice of investigators, control of data, statistical
tests that are chosen (and possibly those that are tried and never reported),
and the interpretation and “spin” on the results. For double-blind studies,
much of the potential bias should be eliminated by the study design. The most
notorious place for abuse is in post-marketing studies. In some cases, compa-
nies provide direct grants to investigators to study a specific question about
their drug or device by reviewing patient charts. In some cases, they assist in
obtaining the data and writing the manuscript. The cracks in the medical sys-
tem are perhaps deepest here, and attempts are underway to fix these prob-
lems. Similar, but also different problems plague the CAM study literature.

Table 2.2 provides a nice overview of the types of studies that are used
to support the effectiveness of safety of both traditional and CAM therapies.
Single case reports and observations of small numbers of patients, an even
more basic and less formal level of study than the “open-label” study, is often
the starting ground for therapeutic advances. The use of amantadine to treat
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Several factors might contribute to the misuse of the label “double-blind studies” with
interventions in which double-blind testing is difficult, if not impossible. These factors
include nondiscriminating research terminology, desire for academic respectability, and
competition to publish and seek funding.

Medicine is practiced under societal forces that greatly influence practitioners.
Data are the only dependable currency in the scientific world. The better the source of
the data, the more valuable the currency. In the perceived hierarchy of evidence, double-
blind trials produce methodologically superior, higher quality data than non–double-
blinded studies. The value of the label “double-blind study” contributes to the strong
preference to use this potent label for clinical studies that involve a methodology with
blinded parties, even if the design is not truly double-blind. Categorizing a dual-blind
study as a double-blind one may be considered a “white lie,” but it is a dangerous one.
Are these clinical trials incorrectly described as double-blind with the possible intent
that they will be regarded as somehow better and, therefore, increase the chances that
they will be published or funded; or, on the other hand, is the fault merely one of an
inadequate methodologic vocabulary? We believe that adopting a specific descriptor for
the blinded, but less than double-blinded, study design will help foster greater truth in
advertising and research reporting.

The problem of mislabeled studies is probably not unique to CAM, and it is likely
that examples occur in other medical areas, especially those in which double-blind test-
ing is very difficult. The distinction proposed herein could be generally applied; howev-
er, the field of CAM would benefit from preserving an important scientific distinction
and more accurately characterizing the quality of the data that are presented.

Double- and Dual-Blindness—Raising the Bar of Proof for Trials
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influenza led to the observation that some patients with Parkinson’s disease
showed improvements in energy level and motor function, leading to more
formal studies and wider use of this medication in Parkinson’s disease.
Observations in individual cases are powerful incentives and stimulants
towards new ideas, but they are also the places where the greatest errors of
relating cause and effect can occur. As one moves up the ladder from open-
label to single-blind to dual-blind to double-blind studies, the value of the data
increases; however, many other factors can limit the value of the data and its
use in drawing conclusions. If the measures are not carefully designed, if out-
come measures are not defined before the study begins, if the wrong statis-
tics are used, and if too many subgroups or too few patients are studied, the
results may lack meaning.

This chapter provides an important perspective on the critical nature of
proof in scientific studies, whether those studies address traditional or CAM
therapies. We hope that it promotes more accurate descriptions of studies and
their designs, and further raises the bar on proving the efficacy and safety of
all therapies.
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Conclusion

Although the use of CAM remains very prevalent, recent considerable growth in
research trials, improved research methodologies, and acceptance of CAM articles in
mainstream medical journals provides an opportunity to better define the efficacy and
safety of CAM. Moving forward, CAM must avoid spurious claims of double-blind
methodologies. Standards and terminologies must avoid misleading information. A
proposed new term in research methodology, dual-blind, can be used to describe a
method in which the caregiver is not blind but the patient and an external evaluator
are blind. The term double-blind can only accurately describe a methodology in which
both the patient and the caregiver are blind. Making the distinction between these two
terms will enhance both the reliability of clinical trial interpretation and research
integrity.
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C H A P T E R  3

Stress and Epilepsy
CAROL J. SCHRAMKE, PHD AND KEVIN M. KELLY, MD, PHD

Patients with epilepsy frequently report that stress and stressful life events influence the
frequency and severity of their seizures and that epilepsy itself can cause significant
stress. Despite the apparent relationship between stress and epilepsy, a relatively poor
understanding exists of the specific means by which stress affects the occurrence of
seizures. Clinical studies provide strong anecdotal information and evidence of stress-
related seizure activity, but these studies are few and inconclusive. Basic scientific
research has delineated many of the relevant anatomic pathways of the brain and the
potential physiologic mechanisms that could be affected by stress, including how chang-
ing concentrations of various hormones and neurotransmitters can affect seizure
threshold. Although the information from these studies is intriguing, it remains incom-
plete and further research is necessary.

Stress can be thought of as a diverse set of conditions, internal or external to an
organism, that may disrupt physiologic balance. Categories of stressors include physio-
logic (sleep deprivation, hyperventilation, overexertion, dehydration, fever, illness, men-
strual cycle); pharmacologic (medications, substances of abuse); environmental
(extremes of temperature, noise, lighting, smells), and psychologic (situations resulting
in fear, sadness, anger). These stressors, alone or in combination, can alter the normal
balance of one’s physical state, lower seizure threshold, and result in a seizure. The spe-
cific means by which stress precipitates a seizure is not known. How intense the stressor
seems to the individual does not necessarily correlate with the likelihood of seizure
occurrence. Similarly, the time that elapses between the stress and the seizure may vary;
however, in many circumstances, a specific stressor can be identified, and its intensity
and relationship in time to the seizure may strongly suggest a direct relationship.

Some patients with well controlled epileptic seizures experience an unexpected
seizure after an unusual event has altered their typical routines and activities. Sleep dep-
rivation is frequently the only identified change in a patient’s routine associated with a
breakthrough seizure. Patients report having had little or no sleep the night before a
seizure. Often these circumstances include other potential stressors, such as caffeine,
alcohol, and anxiety, making it more difficult to identify which stressors are the most
influential in causing the breakthrough seizure. Hyperventilation, caused by an
increased frequency or depth of respirations, may occasionally result in seizure and is
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used as a standard activating procedure in most routine electroencephalograms (EEGs).
Generalized absence seizures, in particular, can easily be precipitated by hyperventila-
tion, as can complex partial seizures, although less commonly. Vigorous physical activi-
ty may also precipitate an unexpected seizure. Seizures often occur during illness in a
setting of fever and dehydration. Correspondingly, overexertion with dehydration and
elevation of core body temperature is also associated with seizure.

Certain physiologic changes occur cyclically and may be related to seizure occur-
rence. The hormonal fluctuations of the menstrual cycle may contribute to seizure
breakthrough in susceptible women at the time of ovulation, during menstruation, and
throughout the luteal phase of the menstrual cycle (the time between ovulation and
menstruation). Medications, prescribed or nonprescription, can stress the system and
cause seizures. These seizures may be idiosyncratic or due to an interaction with the
metabolism of antiepileptic or other drugs that the patient takes continuously. Cocaine,
amphetamines, and similar substances may cause seizures; the withdrawal from barbi-
turates, benzodiazepines, or alcohol is also associated with seizures.

Environmental stressors are often difficult to identify, but in select patients specif-
ic circumstances associated with increasing levels of subjective stress may be identified.
These may include extremes of temperature, persistent and offending noises, lighting
that causes glare and subsequent headache, and particularly offensive smells. These sit-
uations are distinguished from “reflex epilepsy,” in which seizures occur in response to
specific stimuli at the time of exposure to the stimulus (e.g., exposure to a strobe light).
Psychologic stressors provoking anger, fear, and mourning may result in breakthrough
seizures. More chronic psychologic factors such as depression, anxiety, or hypomania
fluctuate in intensity and may also increase the likelihood of seizure.

Psychologic Stress

Having epilepsy, in itself, may be a major source of stress. People with epilepsy are fre-
quently faced with limitations in education and employment, they may be restricted or
prevented from driving, and they regularly confront societal prejudices. Even well
meaning friends, family members, and co-workers may interact differently with a per-
son after witnessing a seizure or learning of this diagnosis. It is also stressful to deal
with feelings centering around the loss of control, especially with uncontrolled seizures.
Additionally, increased financial stress may occur due to the high cost of medical care
and limited employment opportunities. Cognitive deficits, limited interpersonal skills,
and psychiatric problems are also more common in some types of epilepsy, and these
factors may simultaneously increase life stress and decrease the ability to cope with
stress.

Although the psychological and medical literature contains many studies demon-
strating that excessive stress and the inability to handle stress are harmful, both physi-
cally and mentally, unfortunately, stress is a normal part of life. Given the choice, most
of us would not choose a completely stress-free existence, as that life would likely be void
of challenges.

Learning to Reduce Seizures
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Introductory psychology textbooks often describe the relationship between stress
and performance as an upside down “U.” When there is no stress and no associated anx-
iety, we attend less to a task and reduce our effort and performance to a lower level. Yet,
when stress levels are excessive, performance suffers. When trying to enhance perform-
ance, an intermediate or more moderate level of stress is best.

Both positive and negative changes in our lives may cause stress. One study
describes five patients who had their first epileptic seizure or a worsening of seizures the
day of or shortly before their wedding day (1).

People react differently to the same stressful situation for many reasons, some out-
side of their control. Studies of infants suggest that differences in temperament are
apparent even at a very young age. Some of these differences seem to persist throughout
life. Parents with more than one child point out that almost from birth their children are
dramatically different in their ability to tolerate change and stimulation. Patients fre-
quently tell us that being “high-strung” or “nervous” runs in their family, and it appears
that both genetic (inherited) and environmental factors play a role in an individual’s
ability to handle stress. Growing up in a household where others handled stress and
change well, versus growing up in a household where people coped with stress in less
healthy ways, such as drinking to excess or blaming others, clearly has an influence on
how that child handles stress in adulthood.

Convincing evidence suggests that people can learn new ways of coping with and
adapting to stress. One of the most well researched forms of psychotherapy or behav-
ioral treatment is cognitive-behavioral therapy (CBT) (2). How we think and behave
strongly influences how we feel. If we approach tasks thinking they will be stressful,
rather than viewing challenges in life as something to look forward to, we will probably
feel apprehensive. If we think, “This will be hard but I can do it,” rather than, “This is too
hard for me” or “I will be so embarrassed if I make a mistake,” we will probably consid-
er this same situation as much less stressful. Patients who are depressed, anxious, and
generally feel “stressed” are more likely to have ways of thinking that maintain depres-
sion, anxiety, and stressed feelings.

Learning how to put less pressure on yourself, seeing the positive as well as the neg-
ative aspects of situations, and thinking more positively would seem to be relatively sim-
ple concepts; however, many people dismiss these attitudes as trivial or too simple to be
effective. It is important to remember that simple is not the same as easy, and changing
how you think and behave can be difficult. People become accustomed to thinking and
reacting in particular ways, and increasing awareness and altering cognition and behav-
iors may require considerable effort.

Psychologic Stress and Epilepsy

Too much stress or poorly managed stress can be particularly problematic for people
with epilepsy. In fact, one study found that 34% of people with epilepsy reported psy-
chologic stress as the most frequent precipitant of their seizures (3). Known factors
that increase the likelihood of having a seizure, such as insufficient sleep, hyperventi-
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lation, getting overtired and overexerting oneself, are all more likely to occur when
feeling stressed and overwhelmed. Many people are more likely to use drugs such as
alcohol, tobacco, and caffeine in larger quantities when under stress, thereby causing
physiologic changes that may precipitate seizure activity. Relatively few studies specif-
ically look at how stress causes seizures, but interested readers are directed to Lai and
Trimble (4) for a summary of the physical mechanisms and clinical studies that
address this issue.

It is also stressful to worry about possible injury resulting from seizures, being
embarrassed about seizures in public, and having to depend more on others due to an
inability to drive. Assuming a “sick role” within a family and having physical limitations
alters the dynamics within the family and increases stress.
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Commentary

Some studies estimate that up to 70% of patient visits to a primary care physi-
cians are for stress-related disorders. All chronic illnesses including hyperten-
sion, diabetes, and coronary artery disease are adversely affected by exces-
sive stress. It is widely accepted that stressful circumstances exacerbate
seizures. Spector and colleagues administered a structured interview to 100
patients with epilepsy in which stress and depression were cited as the most
important seizure precipitants (1). Similarly, another study of 149 adults with
epilepsy identified psychologic stress as the most important factor in provok-
ing seizures (2). Abnormal structural changes to some brain regions have
even been demonstrated in animals exposed to prolonged stress (3).

Much of this book is devoted to methods of reducing stress and harmful
responses to it. It is clear that there are many ways to achieve the same goal.
Whether we use progressive relaxation, neurofeedback, yoga, exercise, or
another method, consistency and comfort with the techniques are critical to
ensure a lasting clinical response. As comprehensive epilepsy centers contin-
ue to embrace these techniques for their patients, more practitioners will
become familiar with and sensitive to the special needs of people with epilep-
sy. Neurologists treating patients with seizures will also become more com-
fortable “prescribing” stress reduction therapies for their patients.
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Patients with seizure disorders are also at increased risk for experiencing
nonepileptic seizure-like events that may primarily be caused by stress. Patients who
have these episodes frequently believe they are experiencing epileptic seizures, and the
person’s appearance and symptoms during the seizure may be similar to epileptic
seizures, but EEG monitoring during these episodes shows no evidence of abnormal
electrical activity in the brain. An experienced epilepsy specialist recognizes subtle dif-
ferences in behavior during these events as more typical of nonepileptic rather than
epileptic seizures. These episodes are sometimes referred to as “pseudo-seizures.” This
term may be misleading, however, because the problems that cause the episodes are real,
although the episodes are not due to epilepsy. Panic disorder may also cause patients to
have symptoms similar to epileptic seizures.

Although rarely a person may “fake” a seizure in order to achieve some benefit or
avoid something unpleasant, in the majority of cases the patient is not aware of the cause
and vehemently wishes that the spells would cease. An accurate diagnosis usually
requires a thorough evaluation at a center experienced in diagnosing epilepsy and
nonepileptic events. An inpatient admission to obtain continuous video-EEG monitor-
ing and evaluations by mental health specialists, including psychologists and psychia-
trists, may be necessary. Although little research exists on treating nonepileptic seizure-
like events, one small study found that six out of thirteen patients who participated in
psychotherapy became seizure-free, while none of the seven patients who failed to fol-
low through with the recommended psychotherapy became seizure-free (5).

Coping with Stress

Most of us would benefit from better stress management. A simple and quick way to deal
with psychologic symptoms is to take medication that reduces anxiety and depression;
however, this may not be the best long-term solution because medications can cause
unpleasant side effects, benefits may stop once the medication is discontinued, and med-
ication may mask the underlying problems that will not change by taking a pill. A num-
ber of behavioral treatments are as effective as medication in treating depression and
anxiety; they do not cause unpleasant physical side effects, and they make it less likely
that a person will have a relapse of symptoms in the future, even after treatment stops.
Although some people clearly require treatment with medication for depression and
anxiety, and many benefit from a combination treatment of psychotherapy and medica-
tion, alternatives to medication should always be considered.

Psychotherapy

Current psychotherapy practice has become more problem-focused and time-limited.
The goal of treatment often is to help manage a specific problem. CBT is frequently used
to help people handle life stress and difficult situations. Interpersonal psychotherapy
may also be a helpful approach if the stress is the product of a difficult relationship. This
kind of therapy targets personal interactions and helps the person recognize how per-
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sonal behavior and ways of relating to others influence relationships. Psychotherapists
also help patients learn new skills, including how to be assertive, how to do progressive
muscle relaxation, and how to cope with anger more adaptively. Making life-style mod-
ifications, such as smoking cessation, increasing exercise, and weight reduction all
involve changing behaviors, and psychotherapy may help develop relevant strategies.

Despite patients frequently noting a link between life stress and their seizures, sur-
prisingly few studies focus on psychological and behavioral techniques to help manage
seizures. One study by Schmid-Schonbein (6) observed 16 patients with seizures that
were not completely controlled with medication. By learning to use behavioral means to
interrupt the beginning of a seizure and to “neutralize provoking factors,” 80% of the
patients reduced their seizures by more than 60%.

Relaxation Techniques

A number of strategies can reduce stress and help patients cope, even without psy-
chotherapy. (Some are reviewed in other chapters of this book.) Progressive muscle
relaxation—frequently credited to Edmund Jacobson, who published his book
Progressive Relaxation in 1929 (7)—is one of the most well known and widely taught
relaxation techniques. Although relaxing sounds simple and is clearly an idea that has
been around for many years, being able to relax, especially when feeling stressed or pres-
sured, is a skill. It is possible to become more proficient at relaxation and more aware of
specific muscle groups that may be more tense than they should be by progressively
tightening and then relaxing specific muscle groups. Relaxation can only be used to
maximum advantages if the patient is able to recognize the signs of stress and tension.

Table 3.1 contains the specific muscle groups and the corresponding motor activ-
ity necessary to practice progressive relaxation. During this routine, each part of the
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T A B L E  3 . 1

Targeted Muscle Groups for Progressive Relaxation

Body Area Motor Activity

Hands Make a fist

Arms Bring your hands up to your shoulders

Shoulders and neck Raise your shoulders up toward your ears

Lower face Clench your teeth and tighten your jaw muscles

Nose and eyes Wrinkle your nose and squint your eyes

Forehead Raise your eyebrows

Abdomen Suck in your gut

Thighs Press down on the chair

Calves Point your toes toward your nose

Feet Curl your feet
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body is tightened and then the tension is released. The goal is to have a brief period when
the patient tightens and notices the tension in a particular muscle group, followed by a
more prolonged period when she gradually releases the tension in that area, noticing
how much more comfortable and relaxed that body area feels during the relaxation
phase. Progressive relaxation should be done twice a day for 20 minutes in a quiet, com-
fortable environment, free from distractions. The tension is held for 10 to 20 seconds;
the relaxation phase should last for 20 to 30 seconds. After all the muscle groups have
been tensed and relaxed, the patient may relax her diaphragm and focus on her breath-
ing. Some people also benefit from imagining themselves in a peaceful place, such as a
beach or forest.

Psychotherapy, stress management, and relaxation can all help people with epilep-
sy but should not be expected to “cure” epilepsy or replace treatment with medication.
These techniques complement conventional medical therapies as adjunct treatments
and can be curative in patients with nonepileptic seizure-like events.

Mental Health Resources

Although sharing personal information can be difficult, it is important for health care
professionals to know if patients are having symptoms such as depression, tearfulness,
unexplained sadness, irritability, nervousness, sleep problems, decreased or increased
appetite, or even general feelings of being more stressed or overwhelmed. These symp-
toms may be signs of other medical problems, side effects of medication, and/or signs of
treatable mental health problems. It may be valuable to refer patients to a licensed psy-
chologist, social worker, or other mental health professional for behavioral strategies.

Conclusion

Despite the relatively little amount of research on stress management and epilepsy, it is
clear that better management of stress is a reasonable goal for all patients and their
physicians. Recognizing that stress has a negative impact on health and well-being is an
important first step.
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C H A P T E R  4

Comprehensive 
Neurobehavioral Approach
DONNA J. ANDREWS, PHD AND JOEL M. REITER, MD

Donna Andrews experienced complex partial seizures (CPS) following acute encephali-
tis at age 18 years. Medications did not control her seizures and resulted in severe side
effects, including the life-threatening allergic reaction Stevens-Johnson syndrome.
Through careful observation, she developed techniques that allowed her to completely
control her seizures. Donna Andrews met neurologist Joel Reiter in 1979, when she was
his student in a course at the Berkeley Biofeedback Institute. After Dr. Reiter discussed
his work with epilepsy patients using biofeedback, she challenged him to go further by
incorporating the techniques she had developed to control her own CPS. He accepted
the challenge and invited her to prove the efficacy of her methods by working in a pilot
study directly with six of his patients with uncontrolled CPS (1). This study led to excel-
lent results that have since been repeated with many other patients in the
Andrews/Reiter Epilepsy Program (2). The Andrews/Reiter (A/R) methods were dupli-
cated in studies at the Victoria Epilepsy Center in Canada (3) and recently at the Konigin
Elisabeth Herzberge Epilepsy Center in Berlin (4).

Why the Andrews/Reiter Treatment Was Developed

Many individuals with epilepsy continue to experience seizures despite the best efforts
of their neurologists. Antiepileptic drugs (AEDs) either do not control their seizures,
lead to side effects, or both. Even if seizures are controlled, many patients experience
fear, anxiety, and feelings of hopelessness that significantly impair their quality of life.
Brain surgery is an option for some with uncontrolled seizures, but many do not want
to risk possible injury from surgery; others have seizures caused by bilateral or extensive
unilateral brain damage that cannot be helped by brain surgery. The A/R approach was
developed to help individuals with these types of seizure disorders.

The A/R treatment method differs from the standard medical model for treating
epilepsy, which assumes that seizures begin suddenly and inexplicably, that the patient
is unable to expend any personal effort to control his seizures, and that all treatment
must be strictly medical or surgical. The A/R method believes the onset of seizures is
important to discovering ways to control seizures. All aspects of the patient’s history are
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discussed, including where the seizure occurred; what activities preceded it over a few
days to months; life events preceding the seizure, including sleep pattern, travel, work,
or social changes and stresses; emotional highs and lows, including excitement, fear,
boredom, worry; eating habits; alcohol or drug habits; and so forth. Were there any
warning symptoms before the seizure? What repetitive patterns are present with recur-
rent seizures? Using the A/R method, the patient can accomplish seizure control with
help from a support person and professionals.

This treatment method is based on a model of self-control developed by the A/R
Epilepsy Research Program (5). The consequences of having epilepsy are numerous, com-
plex, and varied. Psychological studies indicate this is especially true for CPS (6–10).
Physicians know that the quality of life for many epilepsy patients is less than optimal
because of the occurrence of seizures and because the drugs used to treat seizures can lead
to altering and often debilitating effects on personality, intellectual performance, self-image,
self-confidence, and self-acceptance (9,11–13). Seizures can distort or inhibit any brain
function (10), causing changes in sensation, perception, cognition, speech output and
analysis, arousal, affect, memory storage and retrieval, motor activity, and behavior (7).

Seizures cause strong emotional effects. Furthermore, the strong emotions gener-
ated by external events can precipitate seizures, often serving to reduce social interac-
tions (14). AEDs may further impair cognitive and behavioral functioning (12,13,15).
Therefore, a treatment method that both reduces seizures and the need for AEDs could
significantly improve the quality of life for people with epilepsy.

Contraindications

There are no known contraindications to this approach.

Basic Concepts of the A/R Approach:
Seizure Aura and Pre-Seizure

The seizure aura is actually the beginning of the seizure, and the symptoms depend on
the part of the brain where the seizure begins. Examples of common seizure auras are
flashing lights, tingling in a specific area of the body, sudden fear, an unpleasant smell,
twitching of an extremity, or the inability to speak. Seizure auras are thought to result
from an excess electrical discharge in a particular region of the brain that controls, for
example, sensation, vision, and motor functions.

Pre-seizure warnings are subtle states that precede either seizure auras or full
seizures. They may consist of a change in mood, a feeling of remoteness or disconnec-
tion, vague changes in sensation, or feelings of loss of control or anxiety, including agi-
tation and withdrawal. Pre-seizure warnings become associated with a patterned physi-
ologic response known as the fight/flight response (16). The first part of this response is
the cessation of breathing (17), which diminishes oxygen in the brain, causing light-
headedness or disoriented feelings that move quickly into full seizures (5). An essential
part of the A/R treatment is to change the patient’s response to pre-seizure warnings and
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auras by recognizing them as a reason to institute a new response that uses diaphragmat-
ic breathing.

Deep Diaphragmatic Breathing

1. Lie flat on the floor to make it easier to learn the method. Close your eyes and give
your attention to your breath. Keep your eyes open if you think a seizure might
occur.

2. Let your hands rest lightly on the floor beside you. Bend your elbows back toward
your shoulders to take the pressure off your upper back and neck. Never touch
your body with your hands or cross your legs during this exercise. Now breathe in,
first inhaling into your stomach and then filling your lungs. When you can hold no
more air, hold your breath to the count of three. Now exhale slowly, trying to make
the exhale last as long as the inhale.

3. Repeat this up to three times. Do not exceed three repetitions without normal
breathing in between. If you begin to feel dizzy at any time during this process,
return to normal breathing until the dizziness passes.

4. This type of breathing can also be done standing and at any time you feel a seizure
coming on. Breathing is the first line of defense against seizures. Take a diaphrag-
matic breath any time you start to depart from your normal feeling state.

We have repeatedly observed that as patients using the A/R approach increase their
conscious awareness, they become aware of subtle cues signaling the approach of a
seizure. The implementation of newly learned behavioral measures at this point can
restore normal brain function, thereby preventing the seizure.

Seizure Triggers

Triggers are factors that often bring about seizures. These many potential triggers for CPS;
they can be isolated, multiple, or interactive, depending on the complexity and mass of
brain tissue involved. Triggers can be physical (e.g., chemical imbalance, disturbed sleep,
missed medication), external (people, places, or situations that cause pressure or stress),
or internal (emotional reactions and stressful states of mind) (Figure 4.1).

Standard medical approaches tend to ignore the emotional life of the patient; they
overlook important information that could promote seizure control if appropriately
used. The episodic nature of this chronic disorder causes certain fears and concerns that
affect all individuals with epilepsy to some degree (18), leading to behavioral and emo-
tional adjustment problems regardless of the severity of seizures (19).

Situations or life issues contributing to the onset of seizures that might have been
solved early in treatment tend to become elusive. These same unresolved issues and the
individual’s emotional response to them tend to be stimuli overloading the patient’s
coping mechanism (2). The overload of this coping mechanism may be a stressor that
triggers the seizure state (2,5,20).
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35

Devinsky 04  4/18/05  5:21 PM  Page 35



Hypersensitivity to heat, the blare of sirens, and the sound of vacuum cleaners or
low flying jets are common triggers (7). Dr. V. Ramani reported an unusual triggering
phenomenon in the July 1991 issue of the New England Journal of Medicine: a 45-year-old
woman was triggered into a seizure every time she heard the voice of Mary Hart, the host
of Entertainment Tonight. Common triggers include sleep deprivation, missing medica-
tion, and strong negative or positive emotional reactions. It is commonly believed that the
trigger mechanism is connected to high arousal states; however, Dahl found that low-
arousal was also a trigger for seizures (21). The discovery of the triggering mechanism(s)
is most important to the goal of taking control in the A/R self-control model.

Treatment with the A/R Method

The A/R treatment program includes cognitive and behavioral counseling, awareness
enhancement, progressive relaxation and reinforcement, deep diaphragmatic breathing,
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Emotion Emotion

Anger Fear

Frustration Guilt

Excitement Sadness

Anticipation Joy

Mood Trap Mood Trap

Depression Anxiety Disorders

Panic

Function Function

Logic Creativity

Reasoning Intuition

Language Imagination

Linear Thinking Nonlinear Thinking

F I G U R E  4 . 1

A comparison of right and left brain emotions, moods, and functions that trigger seizures.
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and electroencephalographic (EEG) and electromyographic biofeedback as described in
Taking Control of Your Epilepsy: A Workbook for Patients and Professionals (5).

A/R counseling focuses on three objectives:

• Identifying the pre-seizure warning and/or aura
• Identifying emotional, behavioral, physiologic, and/or environmental mechanisms

that trigger seizure activity
• Learning to use diaphragmatic breathing as an adaptive behavior to manage the

response to the trigger

The goals of this multidisciplinary approach are to:

• Discover dependable warning(s) for seizures
• Discover the elements of the triggering mechanism
• Learn diaphragmatic breathing
• Learn and improve the relaxation response
• Improve communication skills
• Set and achieve important life goals
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Commentary

Since ancient times, individuals with epilepsy, their families, and physicians
have been able to identify the mental, physical, and external factors (e.g.,
stress, sleep deprivation, premenstrual period, illness, flashing lights) that
were associated with an increased likelihood of seizure occurrence, as well as
premonitory symptoms that could occur hours or days before a seizure (e.g.,
mood changes, tiredness, mental confusion or clarity, increased frequency of
urination) (1). The auras that immediately precede a seizure are actually the
initial part of the seizure. Although they are commonly considered only as
precursors for partial seizures, they occasionally precede generalized seizures
in patients with idiopathic generalized epilepsies (e.g., juvenile myoclonic
epilepsy). Auras provide only a brief warning, yet some patients can stop
seizures during this short interval. For example, in some patients with tingling
or jerking that rises from the foot to the hip to the arm to the head and then
causes a convulsion, rubbing above where the activity is located (e.g., if the
foot jerks, rub the thigh) may block the seizure from progressing.

Reflex epilepsies provide an excellent model for better understanding
ways to provoke and perhaps inhibit seizure activity. Reflex epilepsy—recur-
rent seizures induced by specific stimuli, such as flashing lights, loud noises,
reading, eating, and listening to music—is a well-described disorder that con-
tributes to seizure provocation in many patients. How one defines reflex leads
to different estimates of the frequency of reflex epilepsies, but estimates vary
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from 1 to 25%, with most authorities agreeing that traditionally defined reflex
epilepsy is present in approximately 5 to 12% of patients. It is more common
among patients with idiopathic generalized epilepsy, in whom light and read-
ing are common triggers (2). Servit and colleagues reported that external fac-
tors can activate seizures in 37% of patients but could inhibit seizures in 31%.

Rarely, the induction of a seizure can prevent a subsequent seizure. For
example, one woman with reading epilepsy knew that after a tonic-clonic
seizure she would not have another major seizure for at least several days.
Willful initiation of a seizure may be engaged to exploit a refractory period.
Alajouanine and colleagues (3) reported a woman with reflex epilepsy who
purposefully induced a tonic-clonic seizure on the morning of her wedding to
ensure that she was seizure-free for her ceremony later that day. In her case,
she would always go seizure-free for at least a day after a major seizure.

How often can children or adults with epilepsy “control” their seizures?
Cull and colleagues found that in young people with epilepsy attending a spe-
cialized residential school, 63% claimed to identify seizure precipitants, 71%
experienced warnings, and 51% could inhibit seizures (4). However, staff
reports were much lower (56.9%, 47.2%, and 22.2%, respectively). Notably, 9%
of patients and 10% of staff reported self-induction of seizures. In another
study of 100 adult patients with medically refractory epilepsy, interviews and
questionnaires helped separate patients into groups of low and high per-
ceived self-control of seizures (5). The ability to identify and seek situations
with low-risk for seizures, avoiding situations with high risk for seizures, and
attempting to inhibit seizures discriminated high from low controllers. There
were more high control subjects than low control subjects; women were over-
represented in the low control group. The same investigators reported on 100
patients (many were likely in the study above), examining seizure control in
adult epilepsy patients (6). Fifteen percent stated that they could induce a
seizure, 52% said that they consciously try to avoid seizure precipitants, and
47% said they could sometimes stop their seizures from happening.

Approximately 50% of people with epilepsy believe that they can abort
or control some seizures, thus presenting an enormous opportunity. The med-
ical profession has failed to capitalize on this. No systematical investigations
have been done of premonitory symptoms or the ability of individuals to
induce or abort seizures through mental or physical activity, or sensory stim-
uli. Although many highly intelligent and insightful patients report similar
experiences in “controlling seizures,” the subject lies at the fringe or beyond
the borders of traditional medicine. Furthermore, few medical models provide
a mechanism to investigate this phenomenon. Articulate patients often can-
not describe how they stop their seizures, they just “do it.” The enormous
challenge of how to turn the intriguing observation that many patients can
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reportedly stop seizures into a reproducible therapy is not insurmountable, as
Andrews and Reiter outline in this chapter.

Andrews and Reiter provide a systematic approach to identifying pre-
seizure warnings and changing the reflexive fearful and stress responses as
one recognizes that a seizure is imminent into a calm response through
diaphragmatic breathing. They reasonably postulate that replacing fear with
calm can help inhibit seizures from progressing beyond the aura stage,
because negative emotions can further enhance the development of a seizure.
Their therapy goes beyond this and touches on a more careful recognition of
seizure triggers and environmental factors that encourage seizures, identify-
ing and reducing life stresses, and improving overall wellness. Their compre-
hensive approach and translation of theory into therapy represents an impor-
tant step in the treatment of epilepsy. Identify settings that cause seizures and
avoid them. Reduce life stress. Respond to an imminent seizure with calm, not
fear. Common sense? Yes. But they are the first to systematically apply com-
mon sense.

A final cautionary note: Andrews and Reiter have advanced our under-
standing and treatment of epilepsy through the collaboration of an introspec-
tive and creative patient teaming with a professional experienced in biofeed-
back and relaxation techniques. This is one approach, albeit one that is broad-
ly adaptable for many individuals. It worked extremely well for Donna
Andrews and has worked well for many others; however, there are many
forms of epilepsy, many environmental seizure precipitants, many stressors
that are unconscious, and many ways to relax. Other approaches similar to
this model, and also quite different approaches, likely exist that can help other
individuals with epilepsy. Some may need to be adapted for the developmen-
tally disabled. For some patients, inducing stress—not relaxation—may help
block seizures. As we move forward and embrace the Andrews-Reiter
approach, we must remain wide open to others.
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We found the following steps essential for the majority of patients seeking control
of their epilepsy and their lives:

Step 1: Making the Decision to Begin the Process of Taking Control. To initiate treat-
ment, patients study this approach and explore their motivating factors and the obsta-
cles to taking control of their epilepsy. In the second session, they are asked to decide
whether they want to begin this work with a counselor.

Step 2: Getting Support. Many people who begin this process lack the supportive rela-
tionships they need and often feel isolated and lonely. This step offers skills to help avoid
loneliness, improve communication, and develop positive relationships with others. The
patients explore their own communication style and determine how it can be improved.

Step 3: Deciding about Your Antiepileptic Drug Therapy. This step looks at the med-
ications for epilepsy in general and specifically the effectiveness and side effects of med-
ications the individual is taking. This provides an opportunity to report side effects and
clarify any questions about AEDs. The goal is to optimize the positive effects of medica-
tion and minimize side effects. For some individuals, overmedication may interfere with
the ability to participate in the A/R treatment; for others, a medication change or adjust-
ment may enhance seizure control.

Step 4: Learning to Observe Triggers. Common examples of triggers include situa-
tions that lead to an emotional state of excitement or frustration, skipping medication,
staying up late, or excessive physical exertion. In this step, individuals learn how to
observe and identify their triggers.

Step 5: Channeling Negative Emotions into Productive Outlets. Some of the triggers
observed in Step 4 usually lead to seizures because they first produce a negative emotion
or state, such as fear, anger, or hurt. Step 5 provides skills for dealing positively with neg-
ative states, and for self-acceptance and seeing the negative state as a demand for action.

Step 6: Biofeedback: Experiencing the Sensation of the Brain Changing Itself. EEG
biofeedback enables subjects to change their brainwave state at will, which usually
means learning to go into an awake, relaxed state (brain waves with a frequency of 8 to
12 per second). Once this is accomplished, patients begin to be aware of the brain chang-
ing from one state of consciousness into another. This mindful state of consciousness is
facilitated by biofeedback training, relaxation tapes used daily at home, and guided
relaxation exercises during the training sessions. Individuals are taught to use this
awareness of a possible loss of control to help them abort or stop seizures by instituting
breathing or some other compensatory measure.

Step 7: Identifying the Pre-Seizure Warning. The seizure aura and pre-seizure warn-
ing consist of a symptom or sensation that precedes a seizure. Learning to identify the
pre-seizure warning is an important step because it enables a person to know when a
seizure is going to occur. Recognizing the pre-seizure warning may help avoid injury and
embarrassment and prevent seizures by knowing when to institute a compensatory
measure (breathing, focusing, interrupting a fixed gaze, and so forth). The way for
patients to discover their specific aura is increased awareness, which is a by-product of
an increased ability to relax and self-observe.
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Step 8: Dealing with External Life Stresses. This step involves gaining awareness of the
factors in one’s life that are stress producing and then taking responsibility for relieving
those stressors within one’s control. This process can help restore self-confidence (people
with uncontrolled seizures often experience low self-confidence), dramatically reduce
interpersonal tension, decrease seizure frequency, and increase a sense of well-being.

Step 9: Dealing with Internal Issues and Conflicts. The feelings, conflicts, and issues
that are part of a person’s inner life (feelings of inadequacy, projection of blame, low lev-
els of self-esteem, and chronic states of anxiety, anger, and depression) affect overall
health as much or more than external stressors. The focus of this step is to become aware
of these issues and learn to deal with them. Self-exploration with the help of a trained
epilepsy counselor, the use of a personal journal, and receiving feedback from a support
person can help achieve the goals of this step.

Step 10: Learning to Relax and Reduce Tension. This step is an extension of Step 6
and offers a wide variety of methods for increasing skills in reducing tension and
improving relaxation. These methods offer a deeper understanding of the physical
processes involved in the relaxation response, as well as exploring the benefits of regular
exercise, rest and sleep, the balance between work and play, and assertive communica-
tion skills. This is an opportunity to integrate the tools of the previous nine steps and
provide a chance for the counselor and patient to review those tools that are the most
effective and assess progress in the goal of seizure control.

Step 11: Epilepsy’s Other Symptoms. The other symptoms that occur with epilepsy
include altered states, such as déjà-vu, out-of-body experiences, memory problems, and
scattered thinking, as well as behavioral symptoms, such as slowing of activity or sud-
den outbursts of anger. The goal of this step is to recognize, accept, and cope positively
with these symptoms. For example, patients with memory problems as a direct result of
either their seizure disorder or their AEDs are encouraged to make a list of tasks assigned
to them by a parent, teacher, or employer, and to check them off as they are completed,
in order to help overcome this limitation.

Step 12: Enhancing Personal Wellness. Wellness includes all the lifestyle choices that
affect bodily health. It also extends into the realm of emotion, spirit, and meaning. Step
12 encourages patients to move toward an optimum level of wellness by reviewing past
successes in coping with epilepsy and assists them in making new goals for ongoing self-
care. The concept of balance across a wide range of life issues (work and play, exercise and
eating, and rest and productivity) is explored, while also recognizing personal limits.
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C H A P T E R  5

Seizure Generation
PETER FENWICK, MD

Epilepsy has been viewed as a simple medical condition for many years. This medical
model of epilepsy assumes that seizures have a physiologic cause, that they arise as a
result of abnormal brain discharges due either to genetic causes or to brain damage, and
that the appropriate treatment is with drugs. Today, however, many recognize that this
medical model is too simple and that there is another way of looking at epilepsy. As far
back as 1881, Sir William Gowers said: “Of all the immediate causes of epilepsy, the most
potent are physical: fright, excitement, and anxiety. To these were ascribed more than
one-third in which a definite cause was given.”

A recognition of the close link between brain activity, the psychic life of the indi-
vidual, and the genesis of seizure activity is the foundation of the behavioral model of
epilepsy. This model suggests that seizures are linked to behavior and, therefore, that by
modifying behavior, a nondrug behavioral treatment of epilepsy may be possible.

What evidence do we have to support this model? Some evidence is gleaned from
animal studies. Martinek and Horak (1) have shown that seizures can be triggered by
emotional excitement in genetically susceptible dogs; Lockard (2) has shown that in a
monkey hierarchy, seizures can be caused by exposing a subservient monkey to a dom-
inant one. Thus, social stress is clearly a precipitating cause. Lockard went on to show
that pleasant social situations (e.g., a monkey in a nonthreatening social group) pro-
duced a reduction in seizure frequency as well as a reduction in the abnormal spike dis-
charges that often precede a seizure.

Several human studies have shown the relationship between emotional stress and
the activation of the EEG. Stevens (3) gave individualized stressful interviews with crit-
icisms and accusations to patients with temporal lobe epilepsy and found that this
caused increased spiking in 66%. This was also found in other studies by Baker and
Baker (4) and Small, et al. (5). Thus, the evidence points to a close relationship between
mental state and the likelihood of seizure occurrence. The following case study clearly
demonstrates this point.

A 22-year-old man with a strong family history of epilepsy had tonic-clonic
seizures from the age of nine. There was no evidence of any brain damage either in his
history or in his investigations. His seizures started with a loss of consciousness without
warning, and before and after the seizures he had no focal symptoms or signs. He dis-
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covered that he could generate seizures by lying on the bed and deliberately holding his
mind empty and blank for a number of minutes. This would lead to a grand mal seizure;
he would then awaken in a post-ictal state—confused and disoriented—a sensation that
he quite enjoyed. He would occasionally do this on weekends whenever he was bored or
lonely.

Lockard’s Model of Epilepsy

Lockard proposed an elegant model of seizure genesis in focal epilepsy (2). She used alu-
minum hydroxide paste to produce focal epileptogenic lesions on the cortex of monkeys.
She then implanted this epileptogenic area with microelectrodes and defined two pop-
ulations of cells that she called Group 1 and Group 2.

Group 1 neurons, situated at the center of the focus, were partially damaged and
always fired in an epileptic, bursting mode. These cells were pacemaker cells that fired
abnormally all the time. Their activity was not modified to any significant extent by sur-
rounding brain activity. Group 2 cells were partially damaged neurons surrounding the
focus; these could fire in both the bursting, epileptic mode and in a normal mode. Their
activity could therefore be modified by surrounding brain activity. When a seizure
occurred continually, discharging Group 1 cells recruited Group 2 cells into the seizure
discharge. The spreading out of abnormal discharges within the Group 2 cells was a focal
seizure. If Group 2 cells recruited cells in the normal brain surrounding the abnormal
focus, then the focal seizure would spread throughout the brain and become secondar-
ily generalized.

If this model is correct, the background activity of surrounding populations of
cells could be of crucial importance in determining whether a seizure is likely to occur
and whether it is likely to spread. If behavior can be described in terms of the excitation
and inhibition of populations of neurons surrounding and influencing the focus, then
it follows that behavior must be extremely important in the genesis of seizure activity. It
is worth considering that the pacemaker cell in the center of the focus (e.g., those cells
that are going to bring about a seizure) are firing abnormally all the time—but no one
has seizures all the time. The tendency to have seizures must be influenced by other fac-
tors apart from pacemaker cells, and one of these factors is the activity in the cells sur-
rounding the seizure focus. The Group 2 surrounding neurons must become activated
and allow the seizure discharge to grow in order for a seizure to occur. Thus, modifying
of the activity of these cells by making them more excited will increase the possibility of
a seizure; inhibiting these cells leads to seizure reduction.

The theoretical evidence proposed by Lockard supports a behavioral model of
epilepsy that ties in the patient’s mental state with the likely causes of seizures. Patients
often state that they seem to have learned to have seizures, because seizures occur in spe-
cific situations, such as passing a significant building or during recurring stressful
events. Evidence from the animal literature suggests that seizures can be learned. The
first person to test this scientifically was Forster (6), who found that seizures in cats can
be conditioned. He implanted brain electrodes in a normal cat and induced a focal
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seizure by stimulating the electrodes. He then flashed a light at the same time as stimu-
lation and this, too, produced a focal seizure. He then flashed the light without any elec-
trical stimulation and found that the light alone produced no response. It produced sur-
prised cats but no seizures.

When he carried out the same experiment in a brain-damaged cat, however, he
found that he was able to produce a conditioned response in the damaged brain, so that
after exposure to the light + stimulation, a focal seizure was produced in response to the
light alone. This simple experiment has important implications for patients with epilep-
sy because it suggests that one can learn to have seizures. Conversely, one can also learn
not to have seizures.

Changes in behavior may precipitate or inhibit seizures. The important question
then is in what situations do patients believe their seizures tend to occur? To find this
out, we conducted studies at the Maudsley Hospital and at a general hospital. Similar
studies have also been conducted on several groups of patients in Japan. These studies
have shown that although some cultural differences exist, there is a remarkable consis-
tency in the emotional factors that are most likely to precipitate seizures (Table 5.1). This
echoes the findings of Gowers (7).

T A B L E  5 . 1

Triggers of Epileptic Seizures (In Percent)

Maudsley General 

Hospital Research Hospital Research Japanese Studies

Tension 69 39 80

Depression 67 38 12

Tiredness 49 47 57

Anger 45 22 3

Excitement 41 36 5

Boredom 25 17

Menstruation 19 20

Hunger 16 14 8

Sex 10 8 1

Happiness 7 9 1

These figures suggest that tension and tiredness are the most likely precipitants of
seizures, but possibly more important, happiness seems to protect against seizure occur-
rence.

Other groups have also looked at seizure triggers. Dahl (8) found the most com-
mon precipitants of seizures were physical activity (83%), negative stress (78%), muscle
tension (71%), demanding situations (67%), and panic (64%). These figures are very
close to those we found at Maudsley. Clearly, more studies are needed, but from those
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that we have, the message is clear. If you have epilepsy, it does matter how your life is
going and what you think and feel.

Self-Induction of Seizures

Many people with epilepsy recognize the link between what they do, what is happening
in their lives, and their seizure frequency. A patient who trusts her physician will often
admit that she sometimes uses this knowledge to bring on a seizure. The prevalence of
self-induction varies considerably from study to study. In the Maudsley clinic popula-
tion, we found 23% of patients admitted to being able to self-induce seizures; however,
a study in a general hospital found only 3%. The likely reason for this difference was that
patients were being interviewed for the first time by a new doctor. We have found that
unless you have the patient’s confidence, they are unlikely to tell you that they can initi-
ate their own seizures because they feel guilty. A further reason is that they may not be
aware they are self-inducing until it is drawn to their attention and fully discussed.
Studies in Sweden have found a prevalence of 16% in children and 69% in adults; a
Japanese study of adults found only 8% who said they were able, on occasion, to induce
a seizure. Sometimes intentional seizure generation does occur, regardless of the exact
incidence of this phenomenon or physical activity.

The mechanism of self-induction varies widely and depends largely on the type of
seizure. The most usual mechanisms are mimicking seizure onset, thinking stressful
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Commentary

Dr. Fenwick discusses his experience with behavioral therapy in patients with
uncontrolled seizures. Two cases of patients able to precipitate their own
seizures for secondary gain are presented, underscoring the notion that some
patients have control over the generation of seizures and therefore may also
be able to prevent them. The ability of patients to induce their own seizures is
generally considered rare, but the author believes it is underestimated, in part
because most physicians do not inquire about it and also because patients
may not divulge the information when asked.

More important, and pertinent to all patients with uncontrolled seizures,
is the possibility that some seizures are preventable through an organized
behavioral therapy approach. Similar to the Andrews-Reiter technique dis-
cussed in Chapter 4, Dr. Fenwick advocates an intensive investigation of
seizure triggers and the circumstances that lead to seizures, followed by
behavioral strategies to diminish the likelihood of a seizure occurring in a
given circumstance. Admittedly, physicians treating patients with epilepsy do
not always take the time to explore the psychological and environmental fac-
tors associated with a patient’s seizures and spend the majority of office visit
time discussing medication dosing and side effects.
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thoughts, manipulation of attention, blanking the mind, allowing seizure-prone situa-
tions to develop, becoming angry or sad, or the like. One 34-year-old patient who expe-
rienced complex partial seizures arising bitemporally was able to induce seizures by
thinking sad thoughts. His father had died during his adolescence, and he found at that
time that his unhappy thoughts induced complex partial seizures. He continued to use
this mechanism to deal with unhappiness in his life. He was very distressed when a rela-
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Unfortunately, even when triggers are identified, they may be nonspecif-
ic or unpreventable. For instance, stress is cited as an important seizure pre-
cipitant in nearly all patients, but the causes of stress are numerous, and
achieving a stress-free existence is impossible for most of us. Similarly, sleep
deprivation is a common seizure precipitant, but try telling a mother with
young children she must sleep through the night, every night!

A down side rarely exists to identifying and attempting to avoid seizure
triggers, however, and it is certainly worth the effort. Just how many and
which epilepsy patients will truly benefit from these behavioral therapy
approaches is unknown. Only small clinical studies are available. Martinovic
looked at behavioral therapy in 22 adolescents and young adults with juvenile
myoclonic epilepsy and concluded that structured counseling resulted in com-
plete seizure control for eight patients and was of psychotherapeutic benefit
for all subjects (1). Reiter and Andrews reported similar results in a retrospec-
tive study of their behavioral approach for 11 patients with complex partial
seizures (2).

Interestingly, Spector and colleagues interviewed 100 patients with poor-
ly controlled seizures, and 47% believed that they were capable of stopping
some of their seizures from happening (3). Unfortunately, seizures may vary in
duration and extent of spread throughout the brain, so it is difficult to know
whether these patients were actively inhibiting seizures or the events were des-
tined to be auras or brief seizures. Again, as with behavioral therapy to avoid
triggers, systematic studies of self-seizure termination are lacking; however,
behavioral approaches are a safe and worthwhile adjunct to standard medical
therapy, and we believe intuitively that they are reasonable approaches for
many patients, even in the absence of large scale comprehensive studies.

References

1. Martinovic Z. Adjunctive behavioural treatment in adolescents and young adults
with juvenile myoclonic epilepsy. Seizure 2001 Jan;10(1):42–47.

2. Reiter JM, Andrews DJ. A neurobehavioral approach for treatment of complex
partial epilepsy: efficacy. Seizure 2000 Apr;9(3):198–203.

3. Spector S, Cull C, Goldstein LH. Seizure precipitants and perceived self-control of
seizures in adults with poorly-controlled epilepsy. Epilepsy Res 2000 Feb;38(2–3):
207–216.

Devinsky 05  4/18/05  5:22 PM  Page 47



tionship broke up and, as a result, he lay on his bed and deliberately thought about the
sadness of the break-up. He had recurrent complex partial seizures, which he encour-
aged, until they developed into complex partial status. He was found by a neighbor and
admitted to the hospital. I saw him 3 days later, once his epilepsy had been controlled,
and we spent the session acknowledging his sadness and disappointment at the break-
up of his relationship. We also discussed other ways of dealing with sad feelings that did-
n’t involve seizure precipitation.

Behavioral Treatment

Behavioral therapy recognizes patients as individuals and presumes that seizures arise
from interactions of the patient with himself, his family, his friends, and his surround-
ings. Behavioral treatment is based on the association between seizures and behavior,
and lifestyle and relationships. Behavioral strategies are employed that may help control
seizures.

Self-Control Strategies

The aim of self-control strategies is to allow the patient to gain more control over his
seizures. Most patients with epilepsy have cognitive strategies that they use to inhibit
seizures, both by avoiding circumstances that they know are likely to cause seizures and
by trying to abort seizures once they have begun. Patients may use a wide range of self-
control strategies to avoid having seizures. This phenomenon varies from patient to
patient and with the type of epilepsy. Some patients have greatly reduced seizure fre-
quency when they are on vacation. Others say that they are unlikely to have seizures at
the theatre (i.e., in situations in which their interest is held). Other patients report that
positive lifestyle changes may lead to freedom from seizures.

Self-control strategies are aimed at the reinforcement of seizure inhibition and the
elimination of self-induction of seizures. In a study at the Maudsley Hospital, 53% of
patients said they could inhibit their seizures; 27% said that they could stop a seizure
from spreading once it had begun. The figures for a general hospital were 58% and 17%,
respectively, which are very similar. The figures for a similar study in Japan were 13%
and 19%, respectively. It is clear from these results that patients do have some control
over their seizures. How do those who are successful manage it?

Several studies have looked at this. Patients develop various strategies to stop their
seizures or inhibit their spread. Dahl (8) found that the most commonly used methods
were: restraint of movement (74%), stimulation of sensory area (77%), visual stimula-
tion (22%), auditory stimulation (85%), olfactory stimulation (32%), applied relaxation
(78%), and using positive statements (89%). These strategies are carried out at seizure
onset to reduce the likelihood of a seizure and are known as countermeasures. The best
way to determine the most effective countermeasure is to use the ABC chart.
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ABC Charts

The basis of any behavioral program is to obtain information about the behaviors that
need to be changed. It is very difficult to do this unless you have a structured way of
gathering information. ABC charts form the basis of a behavioral treatment program.
The aim of these charts is to gather information before the seizure, during the seizure,
and after the seizure, and to use this information to modify seizure activity.

• “A” is for antecedents. Antecedents are those experiences that occur before and at
the beginning of a seizure. Take, for example, the onset of a complex partial
seizure. Where were you when the seizure started? What were you thinking? Most
important, what were you feeling? It is no good simply to say “I was sitting at home
with some friends having a cup of coffee when suddenly a seizure came on.” A
patient gave the following description that allowed us to understand more about
the feelings that created his seizure: He was sitting with some friends at home look-
ing at their holiday photos. They were showing him what a good time they had and
what fun it was bathing in the hotel pool. He noticed that he was becoming sad that
he could never, or so he thought, go abroad and enjoy the fun of swimming in a
hotel pool in the south of France. His thoughts became more critical, particularly
of his epilepsy, and as he started to think about how limited he was by his epilep-
sy his seizure began. It was clear from his account of the “A” part of the chart that
many of his feelings were the result of the limitations imposed on him by his
epilepsy and his sadness resulting from this. Quite clearly, if his charts showed that
he felt like this on other occasions preceding a seizure, then we might be able to
design a strategy to help him cope with them and possibly prevent the seizure.

• “B” is for behavior. That is, the behavior that occurs during the seizure. Many
strategies can be used to stop a seizure from spreading if the beginning is well
noted. A patient of mine told me that when a seizure started, it would slowly engulf
him so that he lost control of his feelings and, if it went further, he would lose
knowledge of who he was before blacking out. To help him with his loss of control
and self-identity, I gave him a rubber band to put on his wrist. I instructed him to
pull the rubber band and let it go with a snap when a seizure started. This is, of
course, painful but one of the effects of the pain was to help him regain control.
He found that the seizure would not progress any further if he used the rubber
band early enough.

Another patient who was a car mechanic told me that he would experience
myoclonic jerks when he tried to fit a part onto a car and thought about the way
that it would have to go in order to engage with the screw holes. The more he
thought about the part he was trying to fit, the worse the myoclonic jerks would
become until eventually they would run together and he would have a generalized
seizure. His EEG confirmed that he had an epileptogenic focus in his parietal area,
the part of the brain that deals with integrating sensory input. His seizures started
when he thought about shapes, and continuing to think about shapes made the
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seizures spread to the point where he would have a generalized tonic-clonic
seizure. I suggested that when thinking about shapes produced jerking in his arms,
he should immediately stop what he was doing and not try to work through it. He
reported this to be extremely effective and his seizures decreased significantly. He
learned, when trying to fit a part on a car, not to think about the way it ought to
go together but just do it by feel. He also never again tried to carry on working once
his jerks had started.

• “C” is for the consequences of the seizure. It is important to know what happens after
a seizure. A mother was discussing the ABC charts of her 8-year-old son with me in
the clinic. It became apparent when looking at the charts that many of his seizures
occurred at school, about an hour to an hour and a half after class had started. He
only had small complex partial seizures that did not really inconvenience him. The
teacher, however, was very worried when he had a seizure and immediately took
him out of class and sent him to the school sickroom, where he would lie down and
have warm milk and biscuits. He was allowed to stay there until school had ended
for the morning, and sometimes he was given his lunch and did not return to the
classroom in the afternoon. It was quite clear that he dealt with his anxieties about
the lessons by having a seizure, and he enjoyed being rewarded with warm milk and
biscuits. After talking with his teacher and the school matron, it was decided that his
seizures should not be rewarded this way. We initiated a policy to first reduce his
anxiety in class and then remove the positive reinforcement of the seizures. We
taught him that he should tell the teacher when he was anxious and didn’t under-
stand something, and we showed him how to do this. Next we told him that it was
permissible to have a seizure in class and that he didn’t need to go to the school sick-
room, but he should simply rest for 5 minutes and then go on with the class. When
he had a small complex partial seizure, his teacher would put him at the back of the
classroom for 5 minutes, bring him back into class, and immediately discuss with
him any difficulties he may have been experiencing with the work. This change led
to a significant reduction in seizures and a consequent reduction in medication. He
also began to perform better in school.

The ABC chart is very powerful if used correctly. It requires good observational
skills on the part of the patient and a close relationship between the patient and the
physician. Most strategies are self-evident if the chart is filled in correctly. Here are some
further examples of the use of the chart.

A patient’s seizure diary showed a large increase in seizures. She was compliant
with her medication and there had been no recent changes in therapy. She told me she
had recently come back from vacation and that she had very much enjoyed herself; how-
ever, on her return, the vicar asked her if she had done the typing she usually did for the
parish magazine. She had forgotten all about this; she was immediately overcome by
guilt and had a series of complex partial seizures. She told me that when thinking about
it, she realized that she tended to have a seizure whenever she was feeling guilty. The
behavioral strategy I gave her was very simple—whenever she was stricken by feelings of
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guilt over something she had or had not done, she was instructed to say to herself: “Will
it really matter in a hundred years’ time?” She described this technique as the best anti-
convulsant she had ever been given, and her seizure frequency dramatically fell.

The main points about an ABC chart are that, if it is filled out accurately and ana-
lyzed carefully, it should enable a precise countermeasure to be devised.

The treatment and care of a patient with epilepsy is dependent on a strong, posi-
tive working relationship between the patient and the physician. Patients should take
responsibility for their epilepsy and its treatment, but they should also take advantage of
the physician’s specialized knowledge, help, and support.

Conclusion

In summary, the behavioral treatment of epilepsy helps patients gain an understanding
of themselves and the relationship between their seizures, their life difficulties and suc-
cesses, and their relationships with others. It helps them reduce seizure frequency by
using countermeasures to inhibit seizure activity and by avoiding seizure-prone situa-
tions. It promotes independence and better life adjustment, and teaches that happiness
and relaxation are powerful anticonvulsants.
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C H A P T E R  6

Neurofeedback Therapy
M. BARRY STERMAN, PHD

Operant conditioning of the electroencephalogram (EEG) or brain wave recording—
also known as neurofeedback or neurotherapy—is a noninvasive treatment for patients
whose seizures are not adequately controlled by medication. Operant conditioning can
produce meaningful functional changes that elevate the seizure threshold. Abnormal
brain wave activity may be diminished and sleep normalized, but not all who respond to
operant conditioning have the desired EEG changes, and even some who have the
desired EEG changes do not always show actual clinical improvement.

The Technique

The first step in operant conditioning is a comprehensive mapping of the EEG over the
entire head, a method called quantitative EEG assessment (QEEG). In early studies, how-
ever, investigators relied on a more limited assessment of the EEG, looking for abnormal
sharp and slow brain wave patterns and the disturbance of normal EEG components. The
EEG operant conditioning method is a learning procedure that is applied to alter record-
ed EEG patterns. It is based on a fundamental principle, the Law of Effect. Positive rein-
forcement is provided for EEG patterns that approach the desired normal EEG configura-
tion, and negative reinforcement follows the occurrence of pathologic components in this
signal. This leads to an essentially unconscious modification of these brain waves through
the shaping of response patterns and, accordingly, the underlying physiology that pro-
duces these patterns. A computer processes the EEG signals, identifies the critical compo-
nents, and then modifies a display on the monitor screen in front of the patient; this dis-
play provides an integrated reward for a normalized EEG pattern. This can be a simple
game involving the progressive completion of a puzzle or other tasks leading to the scor-
ing of points. With children, these points can lead to meaningful rewards, such as privi-
leges or money. For patients with epilepsy whose EEG abnormalities have been identified,
the desired response is learning how to change the underlying circuitry of the brain so that
the EEG is changed and the seizure threshold is raised. Usually, the patient becomes more
relaxed, but the conditioning is not a relaxation technique. It is similar to a workout in a
gym, with the muscles being the brain. When the patient is a child, often psychotherapy
and consultation with the parents are part of the neurotherapy treatment session.
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Relevant Studies

We published the first results of the successful use of EEG biofeedback for epilepsy in
1972 (1). Work with the subject was based on biofeedback findings in animal studies
that documented increased seizure thresholds in response to convulsive drugs. The
patient, who had a 7-year history of generalized tonic-clonic seizures of unknown ori-
gin, became free of seizures after 3 months of training, a result that was startling given
the seizure history. With a more prolonged period of treatment, this patient brought the
seizures under control and stopped taking medications.

Early animal studies identified the sensorimotor rhythm (SMR), a rhythmic EEG pat-
tern seen over the somatosensory cortex (or central region) of the brain. Increasing the
SMR rhythm in animals through operant conditioning training eliminated or significant-
ly reduced those seizures induced by certain chemical compounds (2). Further, sleep stud-
ies showed that animals with SMR training had an increase in SMR-like sleep EEG activi-
ty (or spindles), improved sleep organization, and less sleep-fragmenting awakenings (3).
Brain wave spindles are a short series of waves with a frequency of 14 per second. In
humans, sleep spindle activity increases when seizures are reduced (4,5). Other animal
studies clarified more about EEG activity in epilepsy and showed evidence that EEG oper-
ant conditioning of the SMR changes the physiologic regulation of the brain (3,6–14).

Even though patients with epilepsy have different kinds of seizures, different his-
tories, and take different medications, many controlled human studies on operant con-
ditioning for seizure disorders were published in peer-reviewed medical journals
between 1972 and 1996. These studies have consistently shown the benefits of operant
conditioning (they are reviewed within Reference 15). Eighteen studies showed signifi-
cant seizure reduction (over 50%) and reductions in the severity of seizures.
Investigations that included sampling the blood of patients to determine anticonvulsant
medication levels did not show a relationship between drug levels and the outcome of
the conditioning (4,5,16–18). Additionally, studies using sham feedback, relaxation
training, or alternate EEG criteria for reward showed no significant effect on seizure
incidence or severity. Research using neurofeedback for seizure control is more expen-
sive, difficult, and complex than drug studies, so the number of patients who have been
studied is relatively small.

Financial Considerations

Neurofeedback treatment is administered in 1-hour sessions, 1 to 3 times per week for peri-
ods ranging from 3 months to more than 1 year, depending on the nature of the seizure dis-
order. The cost of treatment varies, but it is usually about $100 per session and is often cov-
ered by health insurance under the “outpatient mental health” benefit of the insurance,
especially if the patient suffers from symptoms such as anxiety. Outpatient mental health
benefits may have a deductible amount separate from that of the medical benefit. After the
patient meets the deductible, the insurance covers from 50% to 80% of the “usual and cus-
tomary” fees. The practitioner may charge an initial QEEG and intake consultation fee.
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Choosing a Practitioner

The Biofeedback Certification Institute of America (www.bcia.org) oversees standards,
certifies practitioners, and has information about finding and interviewing a practition-
er. Although the field is rapidly evolving, unfortunately, many practitioners have not kept

Neurofeedback Therapy
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Commentary

Just as biofeedback can train us to slow our heart rates, neurofeedback can teach
us to exert some control over our brain waves. Neurofeedback is being explored
not only for its potential use in epilepsy but also to enhance cognitive and mem-
ory performance (1). While any safe method of cognitive enhancement is espe-
cially exciting for our patients with memory and attentional difficulties, these
claims require validation through independent, well-controlled neuropsycholog-
ical studies. Other reported uses of neurofeedback include the treatment of atten-
tion deficit hyperactivity disorder (ADHD) (2), tinnitus (3), and chronic fatigue (4).

Because neurofeedback appears to be free of significant risk and because
the electrophysiologic changes induced in the brain are quantifiable, there is
growing interest in its use as an adjunctive epilepsy treatment. Enhancing the
sensorimotor rhythm (SMR) is thought to correlate with the antiepileptic
effect of neurofeedback; however, although neurofeedback may enhance this
localized brain electrical rhythm, it is not clear how these changes exert an
effect on epileptic activity, especially when seizures may arise in brain regions
remote from the central brain regions where the SMR rhythm is located.
Additional claims are being made that neurofeedback may be able to reduce
the amount of slow EEG activity that corresponds to an area of brain injury,
also potentially reducing its ability to produce seizures. This claim remains
speculative but is worthy of further study.

In summary, neurofeedback is an intriguing therapy that is aimed at the
source of seizures (i.e., the electrical activity of the brain). It has no known ill
effects, as far as we know; however, prolonged therapy can become quite
expensive and definitive data verifying its efficacy are lacking.
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abreast of advances in concept and methodology. Clients should assure themselves that a
provider has good credentials and is current in relevant knowledge and technology.
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Further Information

Jim Robbins. A Symphony in the Brain. Atlantic Monthly Press; 2000. (This book provides a use-
ful, personalized history of neurofeedback.)
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C H A P T E R  7

Autogenic Training
NOELLE BERGER, PHD

Autogenic training (AT) is a relaxation method developed in 1924 by Johann Heinrich
Schultz, a German neurologist. It is widely used in many countries, including Germany,
Japan, France, Russia, England, and Canada, but it has not been popular in the United
States, perhaps largely because much of the research from other countries has not been
translated into English. Following the development of AT by Dr. Schultz, it was not
widely used to treat epilepsy because of the belief that it might increase the frequency of
seizures in some people.

We studied AT therapy in people with epilepsy and found no increase in seizure
frequency in the small sample. In contrast, several patients experienced a significant
reduction in the frequency of seizures, leading us to take a second look at AT and its
potential use to treat people with epilepsy.

Definition

AT is a form of relaxation training, similar to self-hypnosis, that uses specific scripts. It
gives some patients a high degree of physiologic and psychologic control. AT focuses on
regulating body processes often thought of as uncontrollable, such as blood flow and
heartbeat.

Several more complex definitions of AT have been proposed over the years.
Wolfgang Luthe, a German physician and disciple of Schultz, proposed the following
definition in 1963: “[AT is] … a psychophysiologic form of psychotherapy that the
patient carries out himself by using passive concentration upon certain combinations of
psychophysiologically adapted stimuli” (1). AT has also been described as “a psy-
chophysiologic self-control therapy” (2). In 1990, Wolfgang Linden described AT as “a
form of autonomic self-regulation therapy” (3).

The emphasis of AT is on self-control and self-administration by the patient, fol-
lowing training by a professional. AT differs from traditional hypnosis, which is induced
by another person, usually a therapist. AT is practiced by patients themselves and pro-
motes a feeling of self-control and independence from the therapist.

AT is based on Schultz’s belief in the self-healing ability of the body and on the
homeostatic model of physiologic functioning proposed by Cannon (4). The most typical
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application of AT is promoting relaxation by reducing autonomic arousal (the arousal of
smooth and cardiac muscle and glandular tissues, and the arousal of involuntary actions).

History

Schultz was trained in dermatology and neurology; he became interested in hypnosis,
although it was considered “unprofessional” by his peers. He began his private practice
in 1924, made his first presentation on AT in 1926, and produced over 400 publications,
including numerous books translated into six languages.

Schultz based his development of AT on two sources: his own experiences with
clinical hypnosis and Oskar Vogt’s observations on brain research. Schultz noticed that
hypnotized patients usually reported two specific sensations: “a strange heaviness in the
limbs” and a similarly “strange sensation of warmth.” He believed hypnosis was not
something the hypnotist did to patients, but instead was an experience patients allowed
to happen to them. Schultz believed in a point of change, a kind of “switch” when the
patient would enter into the hypnotic trance. He wanted to find a way to allow the
patient to control this switch.

AT became available to English-speaking clinicians and researchers after Luthe
emigrated to Canada and began publishing works on AT in English (5). Luthe later
wrote a six-volume comprehensive work on AT with Schultz (6).

Relevant Research

Many studies of AT have not been properly controlled—they do not have an experimen-
tal or treatment group that receives the treatment and a control group that does not
receive the treatment or receives only a placebo. No trials focus on the use of AT in peo-
ple who have epilepsy. The following are reports on the use of AT with different medical
conditions.

Ernst and Kanji (7) conducted a systematic review of all controlled trials of AT as
a method to reduce stress and anxiety. They found that most trials were flawed because
of deviations from the accepted method of AT. Eight studies were well controlled. Of
these, seven reported positive effects of AT in reducing stress; one showed no benefit.
Ernst and Kanji concluded that AT, properly applied, needs testing in carefully con-
trolled trials.

Kostic and Secen (8) examined the benefits of AT in patients with adult-onset type
2 diabetes. They treated 40 patients on antidiabetic medication. They found that fasting
glucose, cholesterol level, and lipid peroxidase were all significantly lower after a course
of AT training. The serum level of high-density lipoprotein (HDL, the “good” choles-
terol) was significantly higher after AT. The researchers concluded that in selected
patients, especially those who are most responsive to stress, AT can help improve glucose
control and lipid metabolism as an adjunct to conventional treatment.

Wickramasekera (9) examined the mechanism by which biofeedback (the general
mechanism underlying AT) reduces clinical symptoms. He also examined whether
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memories and beliefs have biological consequences. He found that high and low hypnot-
ic ability are related to dysregulation of the sympathetic (“fight or flight system”) system
and the parasympathetic (“rest and digest system”) system. Biofeedback was most effec-
tive for reducing clinical symptoms in people of low to moderate hypnotic ability.
Training in self-hypnosis, AT, or other instructional procedures produced the most rapid
reduction of clinical symptoms in people with high hypnotic ability.

Mishima and associates (10) studied the psychophysiologic changes induced in
subjects by standard AT. Their subjects were students studying health, who were ran-
domly assigned either to a control group or an AT group for 3 months. In this study, AT
induced significant positive changes, such as increased blood flow and relaxed mind and
body, independent of breathing. (Diaphragmatic breathing may cause changes similar to
those induced by AT, and it is important to differentiate the effects of each.)

Autogenic Training
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Commentary

The differences between medicine as it is practiced in the United States and
that of other Western countries deserves consideration. The process for
approval of new medications in the United States is slower. Many countries
provide over-the-counter access to medications (e.g., antibiotics) that are only
available by prescription in the United States. Physicians are often more open
to alternative therapies, such as AT, outside rather than inside the United
States. A quick review of the medical literature since 1965 (1) shows 287 doc-
uments in English and 615 in foreign languages. Remarkably, most of the
English articles come from Europe, not the United States. Why the lack of
interest in study and slow adoption for use in this country? Translation into
English is only part of the reason, as the 287 English documents indicate.
Philosophical approaches to medical care and a lack of nonmedical champi-
ons for the therapy are also important.

What is the evidence that AT works? AT is a form of relaxation training
that could be expected to help reduce stress, and to the degree that stress is
a trigger for seizures, it may help improve seizure control. Evidence suggests
the beneficial physiologic effects of AT (e.g., decreased resting heart rate) (2)
and its effectiveness for disorders with psychological components such as
atopic dermatitis (3). Positive evidence is balanced by studies showing a lack
of effectiveness of AT in disorders with psychological components, such as
motion sickness and asthma (4,5). The vast majority of studies are limited by
inconsistent techniques of AT, small sample size, lack of blinding and controls,
and other methodologic limitations.

Unfortunately, as Berger points out, Ernst and Kanji’s (6) systematic
review of controlled trials using AT found insufficient data to make any con-
clusions about its role in reducing stress or anxiety. Insufficient data is a com-
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Practical Application

AT uses six standard formulas: heaviness (muscular relaxation), warmth (vascular dila-
tion), regulation of the heart, regulation of breathing, regulation of the visceral organs,
and regulation of the head. Heaviness (muscular relaxation) is the most easily influ-
enced by conscious efforts. The effects of this formula generalize throughout the body,
as do the other formulas. The practice must be consistent and always begin with the
dominant arm in muscular relaxation.
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mon theme running through the complementary and alternative therapies. If
we are unsure of AT’s role in reducing stress and anxiety, its role in helping
individuals with epilepsy remains even more uncertain. The methodology and
conceptual underpinnings of AT suggest a potential role in treating epilepsy
patients.

Stress may promote seizure activity by creating the physiologic milieu
for seizure occurrence (lowering the seizure threshold) and by facilitating con-
version of an aura (simple partial seizure) into a stronger seizure (see Chapter
4, Comprehensive Neurobehavioral Approach). AT is designed to promote
relaxation and reduce stress. Its specific model, autohypnosis, combines the
opportunities for self-control (often removed from individuals with epilepsy)
and a personalized technique to tap the well of healing. As Gowers wrote
more than a century ago, seizures may beget seizures. That is, once you have
had one seizure, the second comes more easily. Once you have two, the third
comes easier yet. Although good neurophysiologic evidence now supports
this model in the laboratory, it is insufficient to clearly endorse its relevance
in human epilepsy. AT and related relaxation therapies and mechanisms to
reduce stress and enhance self-control may provide avenues to “unbeget”
seizures. Time will tell, hopefully soon. We look forward to seeing the results
of Berger’s initial pilot study of AT in epilepsy and hope that larger and more
definitive studies can be done in the not-too-distant future.
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The warmth formula affects blood flow in the arteries and veins, and should not
be used by people with vascular disease or risk factors. The regulation of the heart for-
mula focuses on having a quiet and strong heartbeat, not on slowing it down. Some peo-
ple become so adept at AT that they can slow their heart rate. We do not advise this.

The regulation of breathing acknowledges that breathing is partly autonomous
and partly intentional. The rhythm of breathing is integrated into muscular, vascular,
and heart relaxation. In the case of AT, intentional modification of breathing is not
desirable because it is associated with tension by way of a reflex-type mechanism. As a
result, a passive formula is used: “It breathes me.”

The regulation of the visceral organs focuses on the solar plexus, the area halfway
between the navel and the lower end of the sternum in the upper body. The solar plexus
is considered a critical nerve center for the internal organs. We sometimes use an image
of the sun from which warm rays extend into other body areas.

The regulation of the head formula is based on the well-known relaxing effect of a
cool cloth on the forehead. It is important not to overgeneralize by cooling the entire
head with this formula. This could lead to fainting or migraine headache.

Sample Autogenic Training Exercise

The six different formulas are taught in a gradual, specific order. For the first few weeks
of training, the patient concentrates on the first formula, heaviness. After this formula is
learned, the others are added over a period of weeks. The training time for the complete
set of exercises is 8 to 10 weeks. The following is the complete training exercise includ-
ing all six formulas.

• Close your eyes and find a comfortable body position. Allow yourself to concen-
trate on what is going on inside you. Now concentrate on both arms and repeat this
formula six times, slowly: “My arms are very heavy and warm.” Use an image of
warmth and heaviness that you are familiar with. Now turn your attention away
from your arms and say to yourself, just once: “I am very quiet.” Enjoy feeling
relaxed.

• Now concentrate on the beating of your heart and repeat this formula six times,
slowly: “My heartbeat is calm and strong.” Now turn your attention away from
your heart and say to yourself, just once: “I am very quiet.” Enjoy feeling relaxed.

• Now concentrate on the rhythm of your breathing and repeat this formula six
times, slowly: “It breathes me.” Now direct your attention away from your breath-
ing, and say to yourself, just once: “I am very quiet.” Enjoy feeling relaxed.

• Now concentrate on your stomach area and repeat this formula six times, slowly:
“Warmth is radiating over my stomach.” Now turn your attention away from your
stomach area and say to yourself, just once: “I am very quiet.” Enjoy feeling relaxed.

• Now concentrate on your forehead and repeat this formula six times, slowly: “My
forehead is cool.” Now direct your attention away from your forehead and say to
yourself, just once: “I am very quiet.” Enjoy feeling relaxed.

Autogenic Training
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• At the end of the training session, do a “take-back” exercise to maximize gains from
the training and to transition back into a state of alertness. The take-back exercise
consists of counting backward from 4 to 1, doing the following actions with each
number:
4 Make a couple of fists with both hands in rapid succession
3 Bend arms inward at the elbow a few times, touching your shoulders with your

hands
2 Take a few deep breaths
1 Open your eyes, sit up, and feel relaxed and alert

Advantages and Disadvantages of Autogenic Training

• Advantages:
– It is cost-effective because it can be taught in a group format or individually.
– AT gives the patient a high degree of self-control.
– It is not time-consuming to practice, although for maximum benefit, it

should be practiced two times daily.
– AT provides lasting benefits and can be combined with other approaches.

• Disadvantages:
– AT requires regular training to obtain and maintain its benefits.
– It must be taught by a skilled professional, making it inaccessible to some.

Powerful emotions may sometimes surface with AT that may need to be
processed with a skilled psychotherapist.

– Some patients will not benefit from AT.
– It is not recommended for people with severe emotional or psychological dis-

orders, or children under 5 years of age.
– People who have diabetes, hypoglycemic conditions, or cardiac or vascular

conditions need to be under a physician’s supervision while undertaking AT.

Autogenic Training for Stress Management in Epilepsy

AT was integrated into a stress management program for 12 patients with epilepsy at The
Epilepsy Institute in New York. The patients were taught four different methods of relax-
ation, including diaphragmatic breathing, progressive muscle relaxation, imagery/visual-
ization, and AT. The effectiveness of the program was studied during its 1-year duration.
The results have not yet been analyzed completely, but preliminary results indicate that
some patients who practiced AT experienced a reduction in seizure frequency. More con-
trolled research with a larger sample is needed before definitive conclusions can be made.
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C H A P T E R  8

Massage and Seizure Control*
BERNHARD MÜLLER

This chapter outlines strategies for improving seizure control using massage.
Indications, methodical components, therapeutic aims, scientific foundations, risks and
contraindications, and education about massage therapy for epilepsy are covered.
Massage therapy is considered as a sole therapeutic approach, as well as in combination
with other psycho- and neurophysiologic approaches to seizure control. Assessing the
role of massage in drug-refractory epilepsies and in patients with multiple disabilities is
an important challenge that is specifically addressed. Specific types of massage, depend-
ing on symptoms and individual factors, may prevent epileptic seizures or stop them at
their onset. Careful questioning by professionals and laypersons who are trusted by the
patient can determine if massage therapy is helpful. Massage should not be considered
as stand-alone therapy for epilepsy but as a complement to standard medical care.

Definition and Historical Background

No universal definition of massage exists. The common denominator of all described
types of massage is the targeted, usually systematic manual stimulation of selected areas
of the body for therapeutic purposes. Massage seeks to prevent acute or chronic disease,
and—as far as possible—restore physiologic and psychological health.

Massage for alleviating pain and increasing well-being was probably known by
ancient humans (1–4). Although it is one of the oldest, most commonly used treatment
options for humans, the acceptance of massage within the medical-scientific communi-
ty has fluctuated tremendously. Massage was included in documents on medical prac-
tice in the third millennium B.C. in ancient China, appreciated as medical art by
Hippocrates and his successors, almost completely ignored or rejected in the Middle
Ages, rediscovered in the sixteenth century, and used as an orthodox, first-line medical
treatment in several Western countries in the late nineteenth and early twentieth cen-
turies (2,5–9).

*This chapter is a condensed version of a longer, detailed study that is available on request from the author
(see front matter of this book for contact information or email: bmuller@uni-mainz.de).
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Types of Massage

At least four major types of massage can be used alone or in combination for the pre-
vention and inhibition of epileptic seizures:

• Classical massage
• Acupressure, or massage of acupoints
• Synchronized massage (massage provided by two or more practitioners)
• Aroma massage with essential oils

Classical Massage

Classical massage is most often defined as one or more of five techniques that use the
hands or fingers: stroking (effleurage), rubbing (friction), kneading (pétrissage), shak-
ing (vibration), and percussion movements (tapotement), sometimes in different com-
binations (2,10–13). Some massage therapists use additional techniques, such as press-
ing (14).

The common denominator of all classical massage techniques is that they do not
focus on specific points on the body, as in acupressure. Compared to massage in Asian
countries, classical massage focuses on relatively few specific physiologic effects (15).

Classical massage is frequently used in healthcare, education, and emerging
research in Western countries. Classical massage may be used in conjunction with other
types of massage—for example, as a warm-up phase for acupressure (16,17) or to assess
the usefulness and strategies of synchronized massage.

The possible use of classical massage techniques to prevent epileptic seizures
gained wide support from a series of group studies, many of them conducted at the
Touch Research Institute in Florida. These studies showed the largely consistent benefi-
cial effects of simple components of classical massage techniques on anxiety levels,
mood, sleep, stress hormones, and several other potentially seizure-favoring factors
(18–20). The discovery of the psychophysiologic factors of massage and their possible
role in behavioral and psychosomatic medicine is new and challenging (21,22).

The effects of massage on seizure inhibition or prevention may differ depend-
ing on the quality of the interaction between the therapist and the patient (23–25)
and on the professional experience of the therapist. Individuals who do not respond
to classical massage techniques may improve their seizure control using another type
of massage.

Acupressure

The discovery of acupoints—specific points on the body that can be stimulated in order
to alleviate specific ailments—is a cross-cultural phenomenon with origins dating back
about 5,200 years (26–29). Variants of acupressure may be the most interesting and
advanced therapies for individuals with epilepsy. An evaluation of the available literature
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as well as clinical observations shows that more than 40% of the 361 classical acupoints
have been recommended or successfully used, often in suitable combinations, in epilep-
sy treatment. All twelve main, two midline, and/or six extra meridians have been
involved, albeit to varying degrees. The advantages of manual stimulation (acupressure)
as compared to stimulation by needles (acupuncture), are particularly important for use
in epilepsy (e.g., specific stimulation during a seizure).

Synchronized Massage

Synchronized massage is provided by two or more persons whose movements mirror
each other, usually at the vertical midline of the person receiving the massage. This tech-
nique was mainly developed on the Indian subcontinent for individuals with neurolog-
ic disorders (30–32). It has also been tried in other cultures (33,34).

Simultaneous treatment by more than one person has a long history. Its use in
seizure control emerged from Ayurvedic traditions, which consider psychological factors
in the precipitation and treatment of epilepsy (35,36). The use of synchronized massage
in epilepsy control has not been scientifically studied.

The major advantages of synchronized as compared to conventional, “one-on-
one” massage—both for those who receive and for those who give the massage—
include: (i) the intensification or even potentiation of physiologic and psychophysiolog-
ic effects; (ii) the symmetric balancing, in some cases, of unilateral neurologic disorders;
(iii) the distribution and supplementation of responsibility, observation, and continu-
ity; (iv) the inclusion and didactically easier instruction of laypersons; and (v) the low-
cost prevention of therapeutic gaps, withdrawal effects, or even traumas due to separa-
tion or long-term interruption (37). Another advantage is a decreased risk of fixation
towards the therapist or other persons, that is, a decreased dependency on social patterns
that favor the occurrence of both diurnal and nocturnal seizures (38,39). In some well-
documented cases, bilateral stimulation appeared decisive in preventing partial seizures
from generalizing.

Except for several promising studies at the beginning of the twentieth century,
when massage was an established subject at the Berlin University (63), synchronized
massage appears to have been forgotten by science. Randomized controlled trials
(RCTs) confirmed that bilateral stimulation of an acupoint with acupressure devices is
usually more effective than unilateral stimulation (64). Furthermore, manual stimula-
tion of the same point, frequently as part of a multipoint combination in epilepsy treat-
ment, is more effective than stimulation by technical aids (65–67). Overall, however,
investigations are limited comparing synchronized versus conventional massage in
epilepsy.

Synchronized massage may enhance arterial oxygen saturation more than one-on-
one massage. This effect may contribute to the prevention or inhibition of seizures.
Placebo-controlled research shows significant increases of cerebral blood flow velocity
and slightly increased cerebral O2 saturation upon acupoint stimulation at the head and
extremities (66).
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Aroma Massage

The use of aromas for stopping epileptic seizures was reported in antiquity (40).
Essential oils and ointments are also mentioned in Biblical sources as both preventive
and ritual treatments, although epilepsy is not specifically mentioned. This method was
already differentiated from the therapeutic role of “mere” touch in Biblical times.

Seizure inhibition and the preventive applications of essential oils can be com-
bined with massage for optimal success. True lavender (Lavandula vera) is especially
useful when added to massage in the evening. (See also Chapter 9 for a discussion of aro-
matherapy.)

Therapeutic Self-Massage

The use of therapeutic self-massage is justified if it contributes to an individual’s inde-
pendence and self-control of epileptic seizures. Components of the four basic
approaches can be continued if no second person is present to provide the massage.
The self-control of seizures even can include the self-application of some types of bilat-
eral stimulation.

Massage as a respectful interaction between two or more persons can be beneficial
in itself, and its social value cannot be entirely replaced. Self-help should not lead to iso-
lation, but to integration, as individuals with epilepsy teach their peers what they have
learned about massage.

Scientific Foundations for the Use of Massage in Epilepsy

Scientific studies suggest or confirm the usefulness of all four types of massage in seizure
control. These studies include clinical and neurophysiologic research that shows the
physiologic mechanisms of action produced by massage.

Clinical Studies

Different RCTs investigating the psychologic and physiologic effects of massage to pre-
vent seizures support the usefulness of all four massage types in helping to prevent
epileptic seizures by reducing the potential factors that can provoke seizures.

Methodological challenges arise in performing a RCT to assess massage therapy to
stop epileptic seizures. A comparison of different types of acupressure with or without
antiepileptic medication would be most convincing (41,42).

The results of six RCTs suggest that even classical types of massage are superior to
other approaches such as relaxation in reducing anxiety, sleep disturbance, or stress as
potentially seizure-favoring factors. Assessments include subjective as well as objective
measurements, such as measuring the levels of stress hormones (43–47).

Several studies show that acupressure combined with massage with essential oils or
carrier oil can be more effective than classical massage techniques alone (48–53). The
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effectiveness of combined acupressure and massage with essential oils (which are both
inhaled and absorbed via the skin) (54) depends on a concise knowledge of symptoms
and symptom-alleviating compounds and application methods.

Neurophysiologic Studies

The development of noninvasive technology allows for improved measurement of the
(dys)functions of the human body as well as mechanisms of action for manual interven-
tions. These measurements include, for example, details (size, duration) of the release of
endogenous seizure-inhibiting neurotransmitters [e.g., gamma aminobutyric acid
(GABA)], or the restoration of consciousness and the stabilization of respiration follow-
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Commentary

Massage therapy is a potentially valuable way for patients with epilepsy to
reduce stress, improve emotional well-being, and possibly reduce seizure
activity. Dr. Bernhard Müller provides an insightful view of massage for
epilepsy based on his extensive personal experience and a thorough review
of the available literature. Massage has a natural place in helping people with
epilepsy relax, learn to reduce stress, and possibly through self-massage,
carry these positive attributes throughout their daily life.

Reduced stress can likely help individuals with epilepsy decrease their
seizure frequency or intensity. In Chapter 3, Stress and Epilepsy, Drs. Carol J.
Schramke and Kevin M. Kelly provide an excellent overview of how stress
reduction can improve seizure control. Self-massage offers a way to extend
the window of time from a place one has to travel to receive therapy to the
patient’s hands and the patient’s control. It extends the possible improve-
ments temporally—so that massage could be applied by the patient or a rela-
tive—in settings where seizures occur. This might be especially helpful for
those individuals with warnings before their seizures.

We suggest caution in how strongly the data support the role of massage
therapy in treating seizures. Dr. Müller suggests that the documentation is
clear and shows that massage can stop seizures. Massage may be effective in
stopping seizures, but there are no cases of documented seizures (e.g.,
recorded during a video-EEG study) where massage clearly led to the termi-
nation of a seizure. Ninety-nine percent of seizures stop on their own after sec-
onds or minutes. It is likely that any intervention can be associated with
seizure offset. Many patients have nonepileptic seizures, and the criteria used
to exclude this possibility is not defined in the majority of studies cited.

We remain enthusiastic about the potential role of massage and very
strongly support continued development and study in this area to help people
with epilepsy.
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ing the well-defined stimulation of specific acupoints (55). Study data support electro-
physiologic and electromagnetic correlates of acupoints for diagnosis and treatment,
thus making acupressure a plausible therapeutic option in the short- and long-term
reduction or normalization of cerebral excitability (56,57). Neuroanatomic, scintipho-
tographic, thermographic, functional neuroimaging, and transcranial Doppler ultra-
sound studies that investigate the locations of acupoints or the effects of their stimula-
tion may further contribute to an understanding of seizure threshold regulation by
means of acupressure (58–61).

The author’s own preliminary investigations indicate that specific acupressure
points may facilitate seizure-inhibitory reactions during the biofeedback training of
slow cortical potentials.

Taking into account the pathology-dependent concepts of balancing in traditional
Chinese medicine (TCM), some studies of acupressure fit well with the established
model of Group 2 neurons, whose activation by manual stimulation may inhibit the
spread of epileptic discharge originating from Group 1 neurons (62).

Pending and Interdisciplinary Research

The neurochemical and neurophysiologic markers of massage therapy are not well
defined. Similarly, the biologic markers of relaxation and restorative sleep are incom-
pletely defined. Understanding changes in the levels of inhibitory neurotransmitters
such as GABA may help shed light on both seizure-provoking factors (e.g., sleep depri-
vation, stress) and seizure-relieving therapies (e.g., massage).

Based on cross-cultural RCTs of the four approaches presented here and their
effects on seizure control, separately and in combination, further research is needed to
evaluate the short- and long-term costs and benefits of the systematic application of
massage in seizure control. Appropriate RCTs could be supplemented by meta-analyses
of convincing single-case studies.

Interdisciplinary (including historical and sociological) studies may help us under-
stand why—in contrast to antiquity and Eastern cultures—epilepsy has been excluded
from the spectrum of indications in the education of classical massage therapists in
Western countries.

Indication, Risks, and Contraindications

Generally, no features of epilepsy or personality discourage the use of massage.
Systematic evaluations matching massage and seizure types, potential seizure precipi-
tants, or epilepsies (68,69) underline this. In contrast, a major advantage of massage is
its nonverbal nature. The application of massage in infants, for example, has yielded
positive results in various cultures. Several RCTs confirm this, although the only effects
on frequent seizure precipitants, such as sleep deprivation and depression, have been
investigated (70). Rare negative reactions to touch can be overcome by skilled psycho-
logical treatment, thus making successful treatment possible.
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Substantial differences occur with regard to the types of massage that are effective
for various conditions. The choice of acupoints may depend on whether consciousness
is lost during seizures, and there are points and sequences of points primarily suitable
for preventing seizures or seizure-favoring factors, such as sleep deprivation. Massage
can be an effective component of successful psychological approaches to control noctur-
nal epileptic seizures. The complexity and interactions of epilepsy, personality, and envi-
ronment suggest, however, that massage must be based on individual behavioral analy-
ses; this field is not suitable for therapeutic cookbooks.

Systematic reviews show that the number and types of contraindications to classi-
cal massage techniques varies among textbooks (71). Scientific evidence to support these
contraindications is fragmentary and sometimes conflicting (72). Some conditions, such
as fever, in which classical massage is considered contraindicated, are listed as explicit
indications for specific acupressure treatments or essential oil massage.

Some authors consider the stimulation of several acupoints contraindicated in
treating epilepsy, especially during certain stages of pregnancy (73). A careful assessment
is particularly needed in this area due to the paucity of controlled studies and the dis-
parate recommendations for both acupressure and classical massage (74–77).

Several other risks exist, such as transitory shifts of seizure activity following sys-
tematic stimulation at seizure onset, psychological dependencies (if the stimulation is
provided by another person), and overly vigorous tactile stimulation that may cause
injury or negative conditioning of pain to touch during a seizure with preserved con-
sciousness, which may influence future stimulations in a negative way. Most of these
issues can be addressed in a way that extends the therapeutic aims from the mere
diminution of symptoms to the diminution of symptom-maintaining interaction
between the individual with epilepsy and the environment. With these aims in mind, the
conditions for transitory external stimulation at seizure onset can be systematized for
the individual with epilepsy and for the person who stops the seizures.

Education and Costs

Although seizure inhibition through acupressure has been addressed, at least in pro-
grams specializing in this field, no school for classical massage techniques has yet been
identified whose curricula include this indication (78). Occasionally, personal profes-
sional interest has surfaced, especially if inspired by observations of acupressure
(79,80).

So, what can be done to initiate individually useful research and extend, quantita-
tively and qualitatively, offers of massage that are accessible and useful for improving the
control of epileptic seizures? A critical deciding factor is an assessment of what those
concerned are ready or would like to do. A survey at an epilepsy clinic in Ohio found
that massage is preferred by 50% of those using alternative treatments (81). We need to
define and improve the quality of epilepsy-specific manual treatments (82).
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Professional Counseling

Counseling by a massage therapist who knows the patient well, especially on the issue of
contraindications of preventive massage, is mandatory but not sufficient. Individuals
considering massage for their epilepsy should always consult their personal physician
before beginning therapy. Assessment by massage professionals should supplement the
physician’s advice.

Counseling on indications, contraindications, and measures for seizure inhibition
also is desirable because individuals with epilepsy know their illness best. A compilation
of systematic interviews on this issue, done between 1970 and 2000, shows that the per-
centage of persons who made spontaneous observations on behavioral seizure inhibi-
tion is, with few exceptions, between about 35 and 65% (83,84). The timing of a seizure
does not necessarily fit in with the office hours of a professional. Therefore, the profes-
sional should carefully elicit and analyze these spontaneous observations, so that he can
assist in developing new strategies for behavioral seizure inhibition (85,86).

Implementation of Treatment

Daily massage is feasible if indicated from a therapeutic view (22). A RCT on smoking
in 20 subjects found less anxiety and less cigarettes smoked in the group who used daily
self-massage (22). Ideally, the use of massage therapy will include “psychological par-
ents”—persons with a history of positive interaction with the individual with epilepsy.
Treatment designs utilizing laypersons as massage givers must consider that (as con-
firmed by video-EEGs) the quality of nonmanual interactions may also influence seizure
control (22–25).

To ensure that the duration of professional counseling and treatment is deter-
mined by therapeutic needs, not economic considerations, health insurance companies
should be open-minded regarding reimbursement for professional massage (87). In
most countries, the addresses of massage therapists and their qualifications can be found
on their organization’s Web site (88). This information may be helpful in obtaining
insurance reimbursement.

Treatment takes time and commitment, and is only justified if effective. Physicians
should use strategies that identify those massage components that are most effective for
seizure control in any individual patient. It is strongly recommended that any course of
treatment chosen be individually adapted to each patient. The effectiveness of massage
may be dose-dependent, often requiring daily application.

A baseline period should be long and well documented. Once a therapeutically
promising measure is found, establishing the benefits of that method will be enhanced
by a carefully documented baseline documentation. The following case illustrates this.

A 3-year-old, drug-resistant boy with multifocal EEG hemiparesis experienced
more than 100 counted tonic seizures per day and was given the tentative diagnosis of
Lennox-Gastaut syndrome. The usefulness of massage became evident because the
seizure frequency dropped immediately below 100 (nearly by 50%) on the first day he
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received Chinese massage treatment, and it remained clearly lower as long as it was pos-
sible to implement the massage on a daily basis. It was not easy for his mother to real-
ly assess his progress, however, until her own documentation of the boy’s seizures was
evaluated.

Furthermore, massage treatments are not always effective on the first day of appli-
cation, especially if the patient is not accustomed to the experience of touch. Thus, the
time spent in documentation and planning is—as with other alternative or comple-
mentary treatments—a rewarding investment. Treatment should be identified, restrict-
ed, and focused on only those components that are effective for each individual with
epilepsy.

Procedure for Preventive Massage

Preventive massage treatments in a noisy, stuffy, or cold room are not likely to be suc-
cessful. Massage is always about communication and psychologic treatment as well as
physical manipulation. Any negative or traumatizing experiences, especially during the
first session, will negatively impact subsequent sessions, even if the technique is the most
appropriate for achieving seizure control. Rather, it is advised that the therapist follow
the basic rules outlined in most massage handbooks, such as working with warm hands
in an agreeably temperatured room (unless the weather and environment allow compa-
rable places outside) and practicing good hygiene (10,89).

Patients and massage therapists may prefer to use additional stimulation, such as
music or aromas, and also can be therapeutically relevant factors, ideally part of a larg-
er treatment design. Patients and therapists may consider using these aids if their influ-
ence on seizure control is positive, and patients may be systematically desensitized if
their influence is negative.

No hidden or manifest conflicts should exist between the person who receives and
the person who gives the massage. The need to settle such conflicts—and the fact that
hidden conflicts of any kind may emerge during massage—is another reason why mas-
sage is often more effective when combined with psychologic treatment. For this and a
variety of other reasons, different types of psychotherapy have evolved into more com-
prehensive treatments that include touch. These therapies require highly skilled thera-
pists, and results for difficult-to-treat conditions are promising, especially in group set-
tings (38,90–92).

Long-Term Treatments

Not every patient may feel able to continuously maintain a lifestyle that includes mas-
sage (93). For patients in whom massage treatment has been limited to the improvement
of seizure control, it may be useful to concentrate preventive massage on periods when
seizures are more likely, such as during exams or other stressful periods (21).

It may helpful to identify the minimum duration of effective massage. This dura-
tion is usually much shorter if massage is restricted to acupressure (55). Depending on
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the selected point sequence and on the type of other work or activity, it is even possible
that the massage therapy can be fit easily into the daily routine. Thus, the time needed
for massage will not exacerbate an already time-limited day and provoke stress, but
rather eliminate stress.

Conclusion

Massage increases well-being and may increase longevity and help prevent some dis-
eases. As the ancient Chinese say: start digging a well before you are thirsty!

In summary, various types and combinations of massage can be a major compo-
nent of the psychologic and neurophysiologic approaches used in the improvement of
seizure control in various types of epilepsy. Massage is especially important in the indi-
vidual who lacks verbal and introspective skills.

Despite examples of a more than 50% improvement in seizure control, however,
and of antiepileptic and other medications becoming gradually dispensable, the success-
ful use of massage is not always self-evident. A rational use of massage in the treatment
of epilepsy takes into account the following steps:

• A careful selection of modalities (types, locations, combinations, sequences, dura-
tion, intensity, frequency, and technique) according to individual diagnoses, needs,
and reactions

• A systematic examination of suitable components and strategies, as far as possible,
within reasonably timed periods (seizure prevention) and/or intervention
sequences (seizure inhibition)

• A replication and adaptation of the most effective and the most feasible measures
• A systematic implementation of sequences or combinations whose efficiency has

been verified

In this sense, the reasonable research and investigation spent on designing a ther-
apeutic massage program for individual patients will help contribute to the overall body
of knowledge as regards massage and seizure control (94).

Despite the interactive nature of most types of massage (except therapeutic self-
massage), the goal of treatment remains the self-control of epileptic seizures. Often, this
requires some self-control within social surroundings as well. Although sooner or later
epilepsy-specific external therapeutic support may and should become dispensable,
there are many health-related reasons to maintain a lifestyle that includes massage, with
or without professional assistance.
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C H A P T E R  9

Aromatherapy and Hypnosis
TIM BETTS, FRC PSYCH

Many patients with a genetic predisposition for epilepsy or electrically irritable lesions
in the brain never have seizures. Good evidence suggests that first seizures in patients
predisposed to epilepsy may occur during periods of stress or during significant life
events. Once the epileptic process has been triggered, it may become self-perpetuating
or, in some cases, seizures may continue to be induced by stressful circumstances.

For partial seizures (seizures originating in one brain location), the arousal state
of that brain region may influence whether a seizure remains localized or spreads
throughout the brain. For example, if the part of the brain surrounding a discharging
focus is highly aroused (overactive), the seizure discharge is more likely to spread; an
optimum level of arousal may occur that inhibits seizure spread for each individual
with epilepsy (1).

Arousal can be modified and altered by life events, by stress, efforts of will and con-
centration, or by successfully learning to relax (2). Arousal responses can also be condi-
tioned. Because arousal is involved in the initiation of epileptic activity and in its prop-
agation, psychologic factors may be employed to minimize seizure spread or modify the
epileptic process. This concept forms the basis of self-control techniques.

Self-control techniques for epilepsy have existed since Greco-Roman times.
Despite the contemporary success of medication in controlling epilepsy, there is a devel-
oping interest in self-control techniques to complement standard medical therapies
(1,3,4), both in adults and children.

Many different methods of self-control have been used, mostly involving recogniz-
ing and avoiding triggers to seizures; interposing a countermeasure when a seizure is felt
to be oncoming; or, in situations where seizures are likely, by learning specific physical
or psychologic mechanisms to stop them. The advantage of such methods is that people
with epilepsy can take control of their own disorders. Patients who develop self aware-
ness may be able to recognize seizure triggers or warning signs that a seizure is coming.
These techniques, if successful, increase morale by giving patients some control over
their epilepsy. This may be the most therapeutic factor of all.

In many of the published studies on self-control, it is difficult to determine exact-
ly what method the person was using or what actually worked for the individual.
General treatment effects may be involved, including becoming relaxed, losing the fear
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of seizures, cognitive changes, or a placebo effect. It does not matter to the individual
how the technique works, as long as it works. When designing clinical studies on self-
control techniques for epilepsy, it is often difficult to provide placebo-controlled condi-
tions within the treatment package in order to identify which factor is really operating.
Many case reports of successful behavioral treatment are of patients with unusual
seizures. When reviewing the literature, the reader has to be certain that the person being
treated did, in fact, have epilepsy, because nonepileptic seizures are usually of a psycho-
logic nature and may also respond to psychologic therapy. It is possible, however, even
in a single patient, to carry out a controlled study (3).

The Sense of Smell

Smell is our most primitive sense. Unlike sight, hearing, and touch, smell reception and
interpretation are confined to the phylogenetically older limbic areas (5). Thus, we can
only describe smell in a limited way (e.g., as pleasant or unpleasant, familiar or unfamil-
iar, like or unlike). We cannot describe its texture, shape, color, or rhythm, or interpret
a smell as we can with sight or sound. The interpretation and reception of smell, how-
ever, occurs in those parts of the primitive brain, the limbic system, that are often the site
of epileptic activity (6).

Smell is extremely important in the animal kingdom. It is used to assess the envi-
ronment, pick up danger signals, and choose a mate. Although the sense of smell is not
as important in humans, it remains extremely easily conditioned, often after only one
trial. Such a conditioned odor memory is particularly resistant to deconditioning, and
once formed, it is difficult to eradicate (7). Such a conditioned response to odor is
learned best when associated with emotional experiences (8,9). Most of us know that
certain odors, long forgotten, will provoke specific memories and emotions if re-
encountered, often of childhood. Clear sexual differences emerge in studies of odor
memory; women have more emotional and clearer odor memory than men. Women
also tend to have more olfactory experiences than men (9).

Although hallucinations of smell are a common aura in human epilepsy, smell has
rarely been used as a countermeasure against an oncoming seizure. In ancient medicine,
physicians used unpleasant odors (such as burning hartshorn) to stop oncoming or
actual seizures. This practice persisted into the Renaissance, even into Shakespeare’s time
(10) and was based on the idea that an unpleasant smell would drive the womb (which,
in an epileptic seizure, was supposed to have wandered from its usual position into the
throat) back to its normal resting place. Sometimes sweet-smelling substances were
placed in the vagina to draw this errant organ back (how this technique was supposed
to work in men is not clear). Even today, smelling salts are occasionally used to revive
those who have fainted.

It is possible this ancient practice may have worked because smell reception often
inhabits the same brain location where seizures often arise. In 1957, Efron (11) showed
that an odor could be used as a conditioned countermeasure to a seizure, and could be
accessed automatically without having to impose cognition (thinking) between the
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stimulus and the response. (This is possible because of the lack of higher brain input
into the development of a smell memory.) Efron showed that within a comparatively
short time of using a pleasant olfactory stimulus (jasmine) to stop a seizure, smell mem-
ory takes over. His patient no longer had to smell the jasmine oil to be able to stop a
seizure, but could use just the memory of the smell. Despite interest in Efron’s paper,
olfactory inhibition of epileptic activity has not been employed extensively.

Definition

Aromatherapy as it is currently practiced is comparatively new, although it is rooted in
older practices of massage and herbal treatments that date back to medieval times
(12,13).

In the United Kingdom, the current practice of aromatherapy is largely undertak-
en outside the medical profession, although in France many practitioners are medically
qualified. This difference may be explained by the way that the technique is used in the
two countries. In the United Kingdom, the techniques used in aromatherapy are largely
those of inhalation and massage; in France, aromatherapy oils are often used as external
or internal medicines.

Aromatherapists use diluted aromatic oils derived by various means from various
plant species. The characteristics of these oils may be markedly different, even in close-
ly related species and even in the same species grown by different agricultural practices
or in different settings. Aromatherapists try to use pure oils so that their constituents
remain as constant as possible and, therefore, have predictable properties. These pure
oils contain a mixture of various plant-derived compounds, many of which have a phar-
macologic effect. Aromatic substances have a direct effect on the smell receptors at the
end of the olfactory nerve (the first cranial nerve) at the top of the nose. This nerve sends
impulses to the primitive part of the brain that receives smell. Aromatic substances are
also fat soluble, and a massage with a diluted aromatic oil means that some of the active
constituents of the oil will penetrate the skin easily and get into the blood stream with-
out first being metabolized by the liver (which would break them down).

Thus, it is possible that some of these active constituents, in small amounts, may
go straight to the brain. In conventional aromatherapy massage, therefore, the recipient
may receive pharmacologically active compounds through the skin and smell the oil,
which along with the massage may also be part of the therapeutic process. The oils can
also be diluted in a bath or the aroma diffused into the air by a burner.

Most of the oils that aromatherapists use are relaxing and enhance feelings of well-
being. A few arouse and alert (or they are said to). Some have other properties, such as
diuretic action (increasing urination) or smooth muscle relaxation (potentially lowering
blood pressure). In the United Kingdom, aromatherapy is mainly used for relieving ten-
sion, stress, and anxiety, and enhancing well-being. Most of the oils that aromatherapists
use are safe for people with epilepsy. A few that contain a large amount of camphor, a
convulsant agent, are not (see Table 9.1). One problem in recognizing whether an oil is
potentially toxic is that the published information about toxicity is often not about the
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oil but about the plant from which the oil is derived, and, therefore, it applies only to the
compound taken by mouth. Massage with small amounts of the oil, or just inhaling the
fumes of the oil from a burner, is probably much safer than taking a compound by
mouth (although some oils are skin irritants and must be used carefully). Trained aro-
matherapists know the properties of the oils they use.

T A B L E  9 . 1

Helpful and Harmful Oils

Helpful Oils Oils To Be Avoided

Jasmine Rosemary

Ylang ylang Hyssop

Lavender Sweet fennel

Camomile Sage

Bergamot
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Commentary

Aromatherapy with or without massage is gaining popularity in the medical
community and with the public in general. Several small medical studies report
benefits of aromatherapy for disorders such as anxiety in patients with brain
tumors (1), pain reductions in the terminally ill (2), and even for itching associat-
ed with dialysis (3). One small double-blind, placebo-controlled study exists on
the use of aromatherapy to reduce agitation in patients with dementia (4). A 35%
reduction in agitated behavior was achieved using aromatherapy, while only
11% of the placebo-treated group responded. The common thread in all these
studies is the use of aromatherapy to induce calm and help manage stress.
Although no well controlled studies exist on the use of aromatherapy in patients
with epilepsy, stress reduction is now a well-accepted strategy to reduce seizure
frequency (5). Aromatherapy may be one means to accomplish this.

The olfactory system is an evolutionary old system of the brain that is
highly developed in many lower animals. In humans, it has rich connections
to both the memory and emotional systems of the brain within the frontal and
temporal lobes. It is not difficult to imagine that the activation of the olfacto-
ry brain regions may influence function or dysfunction (as in the case of
seizures) of these closely related brain regions. The authors point out that in
rare cases, sensory stimuli may induce seizures. This phenomenon, known as
“reflex epilepsy,” may occur in different brain regions. For example, patients
with a lesion in the parietal lobe (sensory cortex) hand region may have
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Aromatherapy in Epilepsy

Interest in aromatherapy in the United Kingdom for people with epilepsy began in the
Birmingham University Seizure Clinic several years ago when one of our team members
was training in aromatherapy. As part of her training, she asked to try the technique on
some of our patients with chronic epilepsy. The literature at that time was confused
about whether aromatherapy could help people with epilepsy. Indeed, some aromather-
apy authorities warned against the use of aromatherapy in epilepsy. We suspect this was
related to the fear that a patient might have a seizure during a massage.

Ten patients with chronic intractable complex partial seizures, with or without sec-
ondary generalization (seizure spreading throughout the brain), agreed to take part in
the study and received, during 1 month, two aromatherapy full-body massages lasting 1
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seizures when the hand that is served by that cortex is touched or stimulated.
Although aromatherapy could give rise to reflex seizures, especially in
patients whose seizures arise near the olfactory cortex, this is highly unlikely
for the vast majority.

The author’s use of hypnosis with aromatherapy is a unique approach to
seizure reduction. Studies of hypnosis and epilepsy have been directed main-
ly at diagnosing nonepileptic or psychogenic seizure disorders. The safety of
hypnosis for patients with epilepsy has not been well studied, but in the man-
ner in which it is used by the authors, it would not seem all that different from
many biofeedback protocols (see Chapter 7, Autogenic Training) and, there-
fore, it is unlikely to be of substantial risk.

The authors present very encouraging, albeit anecdotal, data, showing
the benefits of aromatherapy in selected patients with seizures uncontrolled
by conventional means. A randomized well-controlled study of this seeming-
ly benign and even pleasant therapy could help physicians encourage the use
of aromatherapy by their patients.
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hour. Most aromatherapists use a blend or mixture of different oils (diluted in a carrier
oil) for massage, but we used massage with only one oil, chosen by the recipient from a
variety of oils. We have continued with this monotherapy since the study.

During the treatment period itself and for about 1 month afterward, a marked
reduction in seizure frequency occurred in nine of the 10 patients, although after 6
months, seizure frequency had returned to its previous baseline in all but one patient
(see Table 9.2). In this patient, seizures stopped and did not return until several years
later. Epilepsy is a condition that may wax and wane in frequency, so this may have been
coincidence, although the patient was impressed enough to train in aromatherapy. One
of the patients had an increase in seizures during the treatment period. This patient
chose rosemary as the massage oil. It is a pleasant oil, but it does contain camphor.

T A B L E  9 . 2

First Experiment Using Aromatherapy; 10 Patients with Partial Onset Epilepsy

Mean seizure frequency (range)

Month Before During Month After Six Months 

Treatment Treatment Month Treatment After Treatment

7 (3-12) 2 (0-27) 3 (0-18) 6 (0-13)

Oils chosen Ylang ylang (6) Lavender (1) Camomile (1)

Rosemary (1)* Rose geranium (1)

*Seizure increase

This group of patients appeared to have definite but transient seizure reduction
related to the aromatherapy treatments, but the mechanism remains uncertain. Was it
the pharmacologic effect of the oils? (Several different oils were used.) Most likely it was
a transient decrease in arousal or tension induced by the treatment. Reduction in stress
can reduce seizure frequency (2). It could have been a placebo or general treatment
effect (patients do not normally expect to go to a hospital and have a pleasant massage
for an hour from someone who also talks and listens to them). Traditional aromathera-
pists would suggest that the aroma might have caused the seizure reduction and that
patients intuitively know which oil will help them best.

Although the results of this preliminary study were promising, there were draw-
backs to using aromatherapy in a clinical setting. It is difficult to provide an uninter-
rupted session for an hour in a quiet place. Massage is labor intensive, some oils are
expensive, and employing an aromatherapist is also expensive. Could we simplify the
technique so that more patients could use it? Could we encourage the initial beneficial
effect to continue? Having read Efron’s paper (11), we wondered whether the aroma of
the oil could be used as a countermeasure and create a conditioned response against an
oncoming seizure.
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Although we have not been able to do a proper scientific study, we have audited
our empirical experience to draw conclusions. We present here the results from 100
patients, followed up for at least 1 year after their initial treatment. These patients were
treated in a variety of ways using aromatherapy. Different methods were developed to
meet the particular needs of an individual patient and to help identify the best way of
using aromatherapy. We attempted to measure whether it worked and by what means.

Initially, patients whom we thought suitable were asked to keep a diary for 2 to 3
months, recording not only seizures, but also triggers, seizure-related life events, and
seizure-related feelings and emotions (pre- and post-seizure), because it is important to
record something about the events that surround seizures. For many of these patients,
over time, the documentation allowed them to identify reliable triggers or prodromes
for seizures. In this way, patients could reliably recognize an oncoming seizure (or a sit-
uation in which one was likely to occur) in sufficient time to impose a blocking coun-
termeasure. This is the kind of approach used by any therapist trying to teach patients a
behavioral method for managing a seizure.

Rosalind MacCullum at our center previously showed that the instinctive reaction
of most people with epilepsy to an oncoming seizure is to increase arousal (by concen-
trating hard on something else, for instance). This may not be the most effective strate-
gy because it is difficult to keep arousal up. We now teach patients to decrease arousal.
Sometimes this means going against their own instinctive reaction, but unless people are
taught how, they usually cannot relax quickly. (If you say “relax” to the average person,
he immediately tenses up.) Experience has taught us that we should teach people to
relax, rather than increase arousal before an oncoming seizure.

We offer patients a range of relaxing aromatic oils to smell and invite them to
choose an oil they particularly like. Not all patients like the same oil. Memory associa-
tions are important. (If you associate lavender with your favorite granny who was always
nice to you and gave you sweets, you will have a positive response to its smell. But,
instead, if you associate the smell of lavender with your other granny who was never
nice, you will have a negative response.) People with epilepsy probably do not have the
same kind of smell experiences as people who do not have epilepsy; smell appreciation
and sensitivity possibly wax and wane with the nearness of a seizure. As we gained more
experience, we offered an expanding range of oils. Some of the oils many of our patients
find most useful, such as jasmine, are extremely expensive.

Patients were treated in various ways due to the availability of staff and premises
and other factors. Some patients mainly had a series of massages with their chosen oil,
but sometimes it was not possible because of the lack of someone who was trained, lack
of available premises, or by the patient’s own choice. (In the United Kingdom, massage
has a somewhat negative connotation for many people, related to dubious goings on in
“massage parlors.”) Some do not perceive massage as a useful medical technique, or they
are too body conscious to contemplate receiving it. We only treat someone who is com-
fortable with it.

Because we thought early on about using the smell of the oil as a countermeasure,
some of our patients were not treated with massage using oil, but rather with an auto-

Aromatherapy and Hypnosis

87

Devinsky 09  4/18/05  5:25 PM  Page 87



hypnotic conditioning technique to help them associate the smell of the oil with swift
relaxation. Some received both this conditioning process and massage.

Hypnosis Combined with Aromatherapy

Many patients with epilepsy are warned against hypnosis. One problem is that it has
become associated by many with entertainment. Say to the average person, “I am going
hypnotize you,” and she will step back in alarm because of the fear of being taken over
or losing control (a fear well known to anyone with epilepsy). One or two isolated case
reports document people with epilepsy who have had seizures precipitated by a hypnot-
ic technique, and there was one case in the United Kingdom of hypnosis possibly pre-
cipitating sudden death in an individual with epilepsy.

We consider hypnosis safe for people with epilepsy if a trained hypnotist is doing
the hypnotic induction. The hypnotist must not remind the patient, while he is under
the influence of hypnosis, of situations that might induce a seizure or induce a state of
mind the patient associates with seizures. The “waking up” procedure should be carried
out slowly so that the patient does not have a sudden change in arousal. It is sometimes
said that people with epilepsy cannot be hypnotized, but in our experience, they are no
more difficult, nor more easy, to hypnotize than anyone else.

Hypnosis is not fully understood but appears to be a high-arousal state. The hyp-
notic state requires an effort of intense concentration, and some studies suggest a degree
of high arousal in the electroencephalographs (EEGs) of people being hypnotized. If
patients have been taught to concentrate, either on a bodily sensation, a body part, or
some external object, they pass into a state of dissociation and suggestibility (although
they are completely aware of what is happening to them and retain control). If the state
of dissociation and suggestibility is deep enough (it varies from person to person and
from time to time), patients may be able to accept suggestions about their future behav-
ior and later automatically act on them (posthypnotic suggestion). In people with
epilepsy, who often take neurotoxic medication, the normal method of hypnotic induc-
tion (eye fixation) is often difficult because the patient’s eyes wobble too much under the
influence of medication. For people with epilepsy, we normally use the hand elevation
method. The patient concentrates on one hand (we choose the hand opposite the side
where the epileptic lesion is if she has partial epilepsy). The patient can lighten the hand
by concentrating on it, and it will eventually rise from a resting position. This almost
invariably works and begins to teach patients about forces in their brain that they may
be able to mobilize.

After initial instruction, the patient practices at home and may use the technique
without much more therapist intervention. When this occurs, and the patient can
achieve the hypnotic state quickly and feel relaxed in it, a posthypnotic suggestion is
given by getting the patient to smell the chosen oil and by suggesting an association
between the state of relaxation and the smell of the oil. When this association has firm-
ly developed, the patient carries a small bottle of the oil (or a handkerchief impregnat-
ed with it) around and practices gently inhaling the oil to induce relaxation. When this
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seems to work (observation of patients during the inhalation usually shows a character-
istic sudden loss of facial tension), then patients begin to use the technique in situations
where seizures are likely, if they feel that a seizure is coming on, or in situations during
which they are especially concerned about having a seizure.

Patients who do well with this technique eventually use the memory of the aroma,
rather than carrying the bottle around with them. This seems to create a specific smell
memory that has a behavioral effect.

Results

One hundred patients were followed up for at least 1 year who had either a series of mas-
sages with their chosen oil, a series of massages plus the autohypnotic technique, or the
autohypnotic technique without massage. We emphasize that this was not a formal trial.
Patients were not randomly allocated to these three groups, but were allocated for other
reasons, including some people who chose not to be hypnotized because of fear and
some who wished to avoid massage.

The results (see Table 9.3) are impressive for a group of patients with chronic
epilepsy who had not responded to conventional medication. These were patients, how-
ever, who had volunteered to be included, or whom we believed would benefit from the
treatment. Therefore, we may be seeing the best results anyone could achieve with this
method.

T A B L E  9 . 3

First 100 Patients Followed for a Year after Treatment (In Percent)

Massage Massage  with

Hypnosis Only** with Oil Only Oil Plus Hypnosis **

(n=25) (n=46)* (n=29)

Seizure-free 12 35 38

At least 50% reduction 36 30 31

No or transient effect 48 31 25

Worse 4 4 6

*Many in this group spontaneously learned to use the aroma as a countermeasure.

**Autohypnotic conditioning technique to help patients associate the smell of the oil with swift

relaxation.

Although there was no difference between the group that only had massage with
oil and the group that had massage plus hypnotherapy, there was less improvement in
the group that only had hypnotherapy. Several reasons may explain this, particularly
because the groups that accepted massage may not have the same psychological make-
up as the group that chose not to be massaged. The apparent difference between the
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massage-only group and the group that had massage and hypnosis may be explained in
that some of the massage-only group developed their own association between the smell
and the ability to relax quickly. Spontaneously and without the use of hypnosis, some
patients may have used the aroma as a countermeasure to stop an oncoming seizure.

Not everyone undergoing this treatment finds it successful. Some, as Table 9.3
shows, have a transient effect that disappears quickly. This is possibly a placebo or gen-
eral treatment effect, or possibly reluctance to practice. Some patients do not respond at
all. As with any treatment, a few patients seemed to have an increase in seizures after a
course of massage or hypnosis. This was caused inadvertently in two patients by getting
them to associate the smell of the oil with having a seizure, rather than not having one.
Luckily, neither of these patients were inhaling an oil whose aroma they might
encounter elsewhere, and so this conditioned response disappeared quickly. But these
two patients illustrate the importance of not entering into any treatment such as this
lightly without due consideration; it must be undertaken with a therapist who can care-
fully monitor the effects. During the time that we have offered this treatment, apart from
one patient having a simple partial seizure while on the massage couch, no patient has
had a seizure during massage.

Possible Benefits

Aromatherapy may be useful to those who can recognize lengthy auras during seizures,
or who have recognizable prodromes or triggers to their seizures. One of the advantages
of the smell memory technique is that it does not require a great amount of cognition
to use. Thus, even if people are slightly confused during an aura, they may still be able
to interpose their aroma. We have found that patients with olfactory or taste auras find
aromatherapy a particularly useful countermeasure.

Aromatherapy may be useful as a temporary adjunctive measure in people going
through a stressful time in their lives, with a consequent increase in seizure frequency. It
may also be useful in people with epilepsy who have sleep-related seizures. Finally, aro-
matherapy promotes more restful sleep. The case histories in the appendix to this chap-
ter illustrate these uses.

Precautions

Aromatherapy is a complementary rather than an alternative therapy, and we encourage
our patients to continue to take their medication. People with epilepsy who wish to try
aromatherapy and hypnosis should:
• Always consult a professional
• Always tell their medical adviser what they are doing
• Avoid camphor-containing oils
• Never ingest the oils
• Avoid associating the aroma with having a seizure
• Use an oil they like that does not remind them of seizure situations
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• Remember that the technique takes time and patience, and may not work for
everyone

Further Information

International Federation of Aromatherapists
182 Chiswick High Road
London
W4 1PP
UK
www.ifaroma.org

American Aromatherapy Association
P.O. Box 1222
Fair Oaks, CA 95628
(916) 965-7546

Case Histories

Jane, Age 24 Years

During birth, Jane had a small hemorrhage into the part of the brain that controls the
right side of her body. This left a scar that later became a small cyst. At age 14, she began
to experience episodes of a warm feeling in her right hand. Several years later, while tak-
ing important school examinations, the warm feeling was followed by uncontrollable
jerking and twitching of her right thumb and then her hand.

Further seizures followed; the jerking began to spread so that her entire arm was
involved. Occasionally, the seizures were so severe that her leg would become involved and,
on occasion, the twitching seemed to spread to her left hand and arm. During the attacks,
she remained conscious and aware that she was out of control, which frightened her.

Her seizures had been treated with various anticonvulsants that either gave her a
headache, made her gain weight, or made her feel drowsy. They also failed to control her
seizures. Jane found that if she made her right hand into a tight fist as soon as she got
the warm feeling, the attack would not progress. To keep the attack at bay, she had to grip
something or keep making a fist. It was tiring to keep this up, and as soon as she let go,
the seizure would resume.

A diary of Jane’s attacks showed they were more common when she was stressed,
partly because she feared the social consequences of the attacks and was embarrassed by
them. She volunteered to try the aromatherapy technique.

Jane chose lavender oil and had some massages using it. She found them relaxing
and noted in her diary that she never had a seizure within a few days of her massage. She
learned the autohypnosis technique and had a hypnosis session at the end of each mas-
sage. Later, she accepted a posthypnotic suggestion that when she smelled lavender she
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would relax; she practiced this herself several times each week. When she felt the hot
feeling develop in her hand, she immediately took out a handkerchief soaked with a few
drops of lavender and gently inhaled the fragrance. Gentle inhalation is important; draw-
ing cold air rapidly through the nose may increase seizure activity (15). Jane found that as
soon as she inhaled the aroma of lavender, the warm feeling left and she felt “in control.”
Later, she did not have to use a handkerchief to inhale the aromatherapy oil. She mere-
ly had to think of the smell of lavender and the seizure stopped. In situations where she
previously believed she might have a seizure, she now felt confident and in control.

She has been seizure-free for 5 years and no longer practices the technique, except
on rare occasions. She stopped taking medication before she had her first child and has
not resumed it.

Glynis, Age 30 Years

Glynis has juvenile myoclonic epilepsy with seizures that began in her early adolescence,
including early-morning myoclonic jerks followed by tonic-clonic seizures. She was
treated with sodium valproate. The jerks and seizures were well controlled, and she
became a nurse. Some years later, while taking the same dosage of medication, she began
to suffer early morning jerks again, especially if she worked a late shift followed by an
early shift. Later, unfortunately, her tonic-clonic seizures returned and continued despite
an increase in medication. Her nursing career was suspended. Further increases in her
dosage of sodium valproate led to a marked increase in weight. She requested the chance
to be included in our aromatherapy program.

It was clear from her diary that the early-morning jerking movements were relat-
ed to improper sleep. If she then had to get up early in the morning to go to an early
shift, she would begin to have myoclonic jerks. Perusal of her diary also revealed that
although Glynis had no warning that a tonic-clonic seizure was coming, she could rec-
ognize the seizures were related to a particular frame of mind and emotion—often anger
that occurred because of her stormy relationship with her boyfriend.

Glynis chose camomile as her oil, had some massages with it, learned the autohyp-
notic technique, and used the smell of the oil on a handkerchief whenever she was alone
with her boyfriend and an argument seemed imminent, or when she noticed she was get-
ting angry. Since learning the technique, Glynis has not had a daytime tonic-clonic seizure.

She returned to work and was encouraged to put a drop of the oil on her pillow
when she went to sleep after a late shift. If she did this, she fell asleep instantly, awoke
feeling refreshed in the morning, and no longer had the jerking movements. She was
able to cut the amount of sodium valproate in half without an increase in seizures. She
continued to use the technique if she had a hectic evening before going to bed.
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C H A P T E R  1 0

Meditation
K. K. DEEPAK, MD, PHD

For thousands of years, philosophers have believed humans can attain “higher” states of
consciousness through meditative techniques. Meditation is a form of religious or spir-
itual contemplation; it forms the basis of most Eastern religions, including Hinduism,
Buddhism, and Taoism. It is comparable to prayer in the Christian, Islamic, and Jewish
traditions. The difference between prayer and Eastern meditation is that prayer is a peti-
tion to, or dialogue with God; meditation is a detached observation of one’s own mind
and its processes. The word meditation is derived from the Latin meditari, meaning
“contemplate.” In the Indian context, the appropriate Sanskrit word is dhya¯na (concen-
trated meditation). This became Chan in China, and Zen in Japan (1).

Meditation techniques developed extensively in the East and became a major ele-
ment in religion, with a tendency to make them a way of life for maintaining physical,
mental, and spiritual well-being. In the Western world, however, the practice of various
meditative techniques—which were thought to bring forth a relaxation response—was
limited primarily to religious traditions. Many Christian writers, including St. Augustine
and Martin Luther, wrote descriptions of prayers, often called contemplative exercises.
The meditation exercises of Merkabolism (an early form of mysticism in Judaism)
included placing one’s head between one’s knees, whispering hymns, and repeating the
name of a magic emblem.

Indian meditation (dhya¯na) is an integral part of the Indian system known as
yoga. Perhaps yoga and Ayurveda were practiced jointly in the beginning, but as time
passed, the two became separate. The goal of yoga is to achieve a state of peacefulness,
integration, and spiritual health. The aim of Ayurveda is to regain health after illness.
Many different paths of yoga have emerged, but their aim remains the same. Among
these paths, hatha yoga (the science of asanas: body postures, combined with pranayam:
breathing techniques) has been widely studied by medical scientists. The best descrip-
tion of yoga is in the writings of Saga Patanjali, who describes eight steps to “supercon-
sciousness.” Meditation occupies the seventh step and is a requisite for further spiritual
growth (Figure 10.1).

Meditation is an induced mental process that manipulates attention. Through
modifying attention, a state of inattention (nonanalytic attending) can be achieved. The
process may use passive attending to a featureless stimulus or may actively manipulate
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thoughts so they are not processed by the mind. Such a state of “loss of active attention”
results in various psychosomatic manifestations. These effects may be beneficial. Such a
definition, although limited, is adequate with reference to medical sciences for the pur-
pose of physiologic intervention in illness.

People with religious inclinations may not agree with this narrow definition; they
believe that meditation is a process that can lead to an unmeasureable superconscious-
ness. This limited definition is useful in a practical sense, however. It gives us the possi-
bility of measurement at both ends: at the induction process and at the response level.
Medical science can use such a limited procedure for interventional purposes in various
illnesses. Such an intervention may be called the physiologic intervention of disease.

Different Types of Meditation

Many types and subtypes of meditation are possible, usually depending on the mode of
induction. The author knows of no types of meditation that are defined on the basis of
induced responses. Sometimes researchers define the depth of meditation on the basis
of physiologic responses.
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F I G U R E  1 0 . 1

Eight steps of yoga. These steps are designed to achieve physical and mental control and are

essential for attaining superconsciousness. The practitioner, however, may derive physiologic

and psychologic benefits from following even some of the steps.
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Meditation may be induced by a variety of techniques, most of which involve body
immobility and repetitious mental exercises. Sometimes the exercises are based on
mantras, the private repetition of a single word or phrase. Some involve inward concen-
tration on the stream of consciousness and enhanced awareness of bodily sensation (2).
Yogic meditation often involves concentration on a single point to exclude all thoughts
associated with everyday life (3).

Naranjo and Ornstein (4) divided meditative techniques into two types, depend-
ing on whether the technique involves an active or passive form of concentration. This
active-passive distinction is similar to the distinction in attention. In active concentra-
tion, mental effort directs the focus of attention. In passive concentration, the attention
is left free to be guided by some focal object, the act of breathing, or a mantra, which is
used as a point of departure (5). The mantra can be a Sanskrit word that is easy to artic-
ulate but which may have no specific meaning to the user.

Word Repetition: Meditation Using a Mantra

The most common Indian method of meditation is word repetition: the subject (i)
adopts a comfortable posture; (ii) visualizes his breathing; and (iii) concentrates on rep-
etition (silently or audibly) of a word, object, stimulus, body part, or activity. Some med-
itators may bypass visualization of the breath; others may visualize it throughout med-
itation. Often, respiratory rhythm is coupled with silent word recall. Combination and
modification of these three variables determine the kind of meditation practiced.

Yoga

Yoga is a technique that often places more emphasis on the physical aspects of achieving
an altered state of consciousness. Essential to this form of yoga is the adoption of an
appropriate physical posture that can enhance concentration and the regulation of word
repetition (6).

Buddhist Meditation

Buddhist meditation is widely practiced in Asia. One of the meditation practices of Zen
Buddhism, known as Zazen, uses the yogic technique of coupling respiration with count-
ing (one on inhaling, two on exhaling, and so forth). As time passes, the meditator stops
counting and simply “follows the breath” in order to achieve a state of no thought, no feel-
ing, and of complete nothingness (7,8). Many other Eastern practices, including Shintoism,
Taoism, and Sufism (an Islamic mystical tradition), include similar experiences.

Vipassana Meditation

Another variant of the Buddhist tradition is Vipassana (mindfulness meditation), which
attempts to fill the mind with several streams of thought simultaneously, focusing on
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everything present in the surroundings. A common technique in mindfulness medita-
tion is the body scan, moving one’s focus through the body, usually while lying down.
Focusing may be comprehensive and include, for example, body parts, pain, street
sounds, and other noises.

Transcendental Meditation

According to Transcendental Meditation™, which is a form of passive mantra medita-
tion popularized by Maharishi Mahesh Yogi (9), meditators return their attention to the
mantra whenever they become aware that their attention has wandered, but they do not
use mental effort to maintain the mantra in conscious awareness. The result of trying to
think of the mantra without expending effort is that TM™ meditators become increas-
ingly aware of the effort exerted in producing thought. Wallace (9) defines TM™ as
“turning attention inwards, towards subtler levels of a thought until mind transcends
experience of the subtler state of the thought and arrives at the source of thought.” TM™
and Buddhist meditation are common in the West because they have a minimum reli-
gious connotation.

Meditation on the Breath

At times, meditation techniques use concentration on respiration to induce and main-
tain the meditative state. The individual focuses her attention on the process of inhala-
tion and exhalation passively. Some call this breath meditation.

Tai Chi Chuan: Moving Meditation

Tai Chi Chuan, commonly known as moving meditation, is a type of meditation where-
in practitioners perform continuous, soft, smooth, effortless, and natural movements.
Their stance always remains firmly grounded on the earth. They nonanalytically attend
to the unifying sequence of movements, focusing thoughts on a series of movements in
continuity. This leads to a meditative state. The participant is performing aerobic move-
ment and that long practice renders these movements effortless. This also induces the
relaxation response, but with intermittent bouts of strong contractions. The total ener-
gy required for meditation practice is less than that required in a normal state.

Effects of Meditation

In an elegant study, Telles and colleagues (10) proved a similar point by studying the
effectiveness of yoga relaxation techniques. They compared oxygen consumption with
respiratory and heart rates during cyclic activation by using a yoga posture alternating
with Shavasana (the “corpse” posture), and by using Shavasana alone. To their surprise,
they found more reduction in oxygen consumption during cyclic activation than during
the lying down posture.
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Throughout history, many similar techniques or practices have been used to
achieve an altered state of consciousness. The recently documented physiologic effects
of these various practices reflect the commonality of the experiences and of the relax-
ation response. Beary and Benson (11) point out four common elements integral to
these varied practices that are necessary to evoke the relaxation response:

• Quiet environment
• Decreased muscle tone
• A mental device (a sound, word, or phrase)
• Passive attitude

Incorporating these four elements, Beary and Benson (11) developed a simple,
nonreligious meditative technique:

• Sit quietly in a comfortable position and close your eyes.
• Deeply relax all your muscles, beginning at your feet and progressing up to your

face.
• Breathe through your nose. Become aware of your breathing. As you breathe out,

say the word one silently to yourself.
• Do not worry about whether you are successful in achieving a deep level of relax-

ation. Maintain a passive attitude and permit relaxation to occur at its own pace.
Practice the technique once or twice daily, but not within 2 hours of a meal,
because the digestive processes seem to interfere with subjective changes.

A calm and peaceful atmosphere, in conjunction with the active process by the
subject, initiates meditation. Thus, holding the attention steady and ignoring events and
stimulus in the environment induces tranquillity during meditation. After some time,
the conditioning may take place with some nonspecific stimuli, thus facilitating subse-
quent meditation. Meditation can facilitate further meditation, once conditioning takes
place.

Most meditation techniques, but not all, include an attempt to silence worldly
thoughts and attain a state in which the mind of the meditator is focused on a single
thought—or no thought at all: a state of thoughtlessness. All the different types of med-
itation techniques can lead to physical relaxation and mental serenity.

Physiologic Responses of Meditation

Autonomic Functions

During yogic meditation, Zen, or TM™, various physiologic experiences accompany
physiologic changes (9,12–18). On two occasions, Anand (12) studied an expert yogi per-
forming control over autonomic functions through meditation inside an airtight box—
first for 8 hours and then for 10 hours. During his stay in the box, oxygen consumption
and carbon dioxide output, heart rate, respiration, and body temperature were recorded,
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and electroencephalograms (EEGs) were taken. The yogi’s average oxygen consumption
dropped to about 13.3 liters per hour from a base of 19.5. His carbon dioxide output
diminished proportionally. In spite of the decrease in oxygen content and increase in car-
bon dioxide content, the yogi did not show hyperpnea or tachycardia. The EEG results
primarily showed low-voltage fast activity resembling the early stages of sleep.

Objective data support the theory that relaxation results in physiologic changes
thought to characterize integrated hypothalamic function (19). Meditative practices
bring about the relaxation response, as suggested by Benson (20). These physiologic
changes are consistent with a generalized decrease in sympathetic nervous system activi-
ty. Uniform and significant decreases have been observed in oxygen consumption and
carbon dioxide elimination with no change in respiratory quotient. In addition, heart and
respiratory rates simultaneously decrease, and a marked decrease in arterial blood lactate
concentration occurs. Blood flow to the muscles stabilizes (21). The physiologic changes
of the relaxation response are distinctly different from those observed during quiet sitting
or sleep state; they characterize a wakeful hypometabolic state that uses less energy.

An important feature of these changes in sympathetic reactivity is their carry-over
effect, lasting longer than the actual period during which the mental relaxation response
exercise is performed.

EEG Studies

Alpha brain waves, as recorded by EEG, represent an awake, relaxed state of unfocused
attention; beta waves represent alert concentration; delta waves (the slowest) are the
waves of deep sleep; theta waves occur during drowsiness.
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Commentary

Dr. Deepak has written a detailed chapter on the theory and practice of medi-
tation, as related to yoga (see Chapter 11 by Dr. Pacia). Dr. Deepak outlines the
types of meditation and describes the effects of meditation on bodily func-
tions and brain waves. He then describes a study of meditation and epilepsy
that was performed in India. The results showed that patients with epilepsy
who practiced meditation had a marked reduction in seizure frequency com-
pared with patients randomized to a control group. Considering that the
potential side effects of meditation are minor, and that meditation may have
other general health benefits, these results are encouraging and suggest the
need for further research.

One would expect that meditation would be particularly beneficial (in
addition to medical therapy) for people with epilepsy who have high stress
levels, are anxious, or who feel overwhelmed. People who are interested in
learning to meditate should look for an instructor who is knowledgeable about
epilepsy and understands what to do in the event of a seizure.
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Okuma (22) saw that the alpha waves of Zen practitioners increased remarkably
with the progress of their meditation, even if their eyes were open. From EEG mapping
during Zen practice, Matsuoka (15) reported specific findings. EEG changes could be
classified into four states: the appearance of alpha waves, an increase of alpha amplitudes
with wide distribution, a decrease of alpha waves, and the short-lived appearance of
theta waves. These findings possibly indicate specific changes of consciousness.

Something more complex and more central than simple relaxation happens dur-
ing meditation (23–25). The possible central mechanisms could be a cognitive manipu-
lation of neural mechanisms. The reasons for the existence of the two central mecha-
nisms appear to be emanating from the instructions given for induction of meditation
and the subjective responses reported by long-term practitioners. In reality, meditation
may use some complex mechanisms to induce the effect quickly and with more depth.

Psychophysiologic Changes during Meditation

The mental component of meditation is a mind that is concentrated, at attention, and
essentially blank of distracting or disturbing thoughts. Both the physiologic and mental
relaxation produced by meditation helps manifest positive change (20).

Most of the techniques used for meditation center on the concept that meditation
works to gain control over the subject’s attentional process. Gaining mastery over atten-
tion is difficult because of the natural tendency to constantly shift from one point of
focus to another. Thus, continuous demand on attention and concentration is a prereq-
uisite for the induction of meditation.

Van Nuys (26) measured attention in meditation and hypnotizability. He concluded
that only attention measures of the meditation correlated with hypnotizability. The results
also suggested that good concentration is a necessary condition for hypnotizability. Thus,
it may be logically deduced that the capacity to concentrate—or the level of concentration
achieved—positively correlates with better performance during meditation.

Meditation as an Intervention in Epilepsy

Numerous research papers advocate meditation to improve a variety of cardiovascular
and psychologic illnesses. Stress-related disorders have been the chief target for medita-
tion.

Epilepsy is multidimensional in origin and consequences. To a neurophysiologist,
epilepsy presents an enigma of electrophysiologic changes at the neuronal level, as
recorded by EEG. These changes inspire the neurophysiologist to find physiologic means
of reversal using some intervention. The focus of intervention might be at various lev-
els of disease progression, such as reduction of stress, attempts to normalize the EEG
results, or avoidance of a seizure stimulus.

Current antiepileptic medications do not completely improve the clinical picture
in about one-third of people with epilepsy. For more than several decades, various non-
pharmacologic interventional procedures have been investigated, many of which try to
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reduce anxiety and stress. Excellent studies by Sterman, beginning in the 1970s (27), sug-
gested and then proved that by modifying one’s own specific EEG rhythm using EEG
biofeedback, uneven brain wave activity in epilepsy could be enhanced and the seizure
threshold raised (28). Thus, meditation and biofeedback can have a normalizing influ-
ence on EEG patterns. Later findings, however, confirmed that these EEG abnormalities
could also be reduced using antiepileptic medication.

Several studies in India proved that meditation enhances alpha brain wave activi-
ty (waves occurring 8 to 13 times a second), represented by a relaxed, awake state. Also,
patients with epilepsy experience a reduced occurrence of alpha waves and an increased
occurrence of lower frequency waves when they are resting. The All India Institute of
Medical Sciences (AIIMS) in New Delhi performed a study to examine the theory that
the regular practice of meditation may lead to the reduction of frequency and duration
of seizures, and a simultaneous appearance of useful changes in EEG.

AIIMS Study on Drug-Resistant Epilepsy

To observe the effect of meditation on epilepsy, during the 1990s, researchers at AIIMS
used well-defined selection criteria to choose 21 patients with epilepsy. These patients
had seizures that were drug-resistant, and they had no other symptomatic illness. The
diagnosis was confirmed by two senior neurologists. The details of illness were collect-
ed from patients using a seizure diary/daily cards, and information about their seizures
was also collected from family members. The patients were randomly divided into two
groups: a treatment group of 11 that would practice meditation and a control group of
nine (one dropped out). Patients in both groups visited the laboratory monthly and
their baseline data were collected for 6 months to 1 year. The data included details of
seizure frequency and duration, EEG details, and serum drug levels. These patients con-
tinued to receive their prescribed medications because they were drug-resistant.

We analyzed the preintervention EEG to find the presence or absence of useful fre-
quencies, such as the intensity of alpha, beta, and other low frequencies, and of high fre-
quencies.

Researchers told patients in the meditation intervention group that the purpose of
meditation was to attain as high as possible a degree of physical relaxation and to
improve their concentration, which was defined as “nonanalytic attending to some pas-
sive act.” The method of meditation was word repetition; they were instructed to repeat
a specific word while sitting in a comfortable posture. The patients practiced this for 20
minutes every day. They selected the word from a list of common words used in medi-
tation practice and words of similar length, including both meaningful (conventionally
used) and meaningless syllables (listed later on). This was done to avoid religious and
cultural connotations.

We asked the subjects to repeat their chosen word in their mind only, paying con-
tinuous attention to it during these 20-minute sessions. We asked them not to change
their breathing pattern during the sessions and not to speak audibly. We explained that
spontaneous drift or interruption would occur and that they should avoid these drifts in
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concentration as much as possible and focus on bringing their attention back to their
chosen mantra (6).

We gave the patients a handout describing the steps of the practice in detail to rein-
force the strict methodology of meditation practice. We monitored the following in the
laboratory:

• EEG parameters
• Drifts or intrusions, recorded by a microswitch connected to an event recorder (we

asked them to press the microswitch when they encountered drifts or when stray
thoughts intruded during meditation)

• Behavioral changes, such as body and lip movements

We recorded the EEG and analyzed it using both conventional and state-of-the-art
computer equipment. The power in specific frequency bands was calculated by using
Fast Fourier Transform analysis. We also studied 29 healthy subjects, including nine
long-term meditators.

After 6 months of observation, we brought an additional 11 patients into the med-
itation training, including five with generalized tonic-clonic seizures, three with com-
plex partial seizures, and three with simple partial seizures. We studied the effects of
meditation on the parameters described above and the neuropsychologic correlates of
meditation (level of relaxation, level of concentration, attention span, and intrusion
rate). These patients practiced meditation for 20 minutes every day in the laboratory on
the specified schedule. We asked them to report subjective responses—level of achieved
relaxation and level of concentration on the Visual Analogue Scale (VAS). Their atten-
tion span and intrusion were also recorded. The other nine patients (the control group)
were similarly observed.

Soon after the end of each meditation session, we assessed the levels of relaxation
and concentration achieved during meditation using the VAS. Because the first response
was usually difficult (lack of a reference value), we explained a hypothetical situation of
maximum and minimum levels. Subsequent responses were easy to score with reference
to the previous score.

We measured attention span, a subtest of clinical memory testing, by recall of dig-
its both forward and backward. Each series began with a short list (two digits) and ended
with an eight-digit list. Each had one additional set also.

Meditation Training Program

Any comfortable posture may be adopted for the practice of meditation, according to
patient preference: lying down, partially lying down, or sitting. Any word may be chosen for
repetition to induce meditation; however, the word should not seem disagreeable or inap-
propriate to the patient. We presented a long list of words to the patients and asked them to
choose any one. The words included: Om, Narayan, Allah, Mohammed, Christ, Many, God,
One, Yam, Two, Krishna, Sam, Jolly, Ek, Jane, Do, Shiva, Peace, Namah, and Ma.
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The instructor follows these guidelines to facilitate meditation:

• Posture. Is the patient comfortable? Find the cause of discomfort, if any, and shift
position to correct it.

• Clothing. Not so tight that it produces discomfort.
• Duration. 20 minutes.
• Surroundings. Avoid any distracting event. If one exists, note it.

The instructor should be able to:

• Communicate with the subject. Give time signals by saying “yes” every 5 minutes
for 20 minutes; last signal marks the end of meditation. Say “stop” at the end.
Monitoring of these 5-minute periods is for the initial session only.

• Provide encouragement to improve performance and achieve a high score.
• Assess the neuropsychologic status of the subject.

Successful meditation using the word-repetition model implies holding the medi-
tative state without intrusions, finally leading to a state of physical and mental relax-
ation. We gave patients detailed explanations about the method of meditation and a
printed sheet containing instructions for meditation (see Appendix I).

For the initial two to three sessions in the laboratory, we asked the patients to con-
centrate on breathing. We asked them not to increase or decrease their breathing rate for
5-minute blocks of 20 minutes, total. They practiced at home, using the instruction
sheet. After three sessions in the laboratory (2 weeks), they practiced concentration
using word repetition for 20 minutes. For each session in the laboratory, we interviewed
the patients and entered their subjective responses on one assessment form (Appendix
II).

Schedule for Meditation Practice

Practice sessions in the laboratory for training and assessment:

• Once a week for 2 weeks
• Once every 2 weeks for 1 month
• Once a month for 6 months
• Once every 2 months for 1 year

Practice session at home:

• 20-minute session once every day
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Data Analysis

We collected data continuously on every visit and recorded it carefully. Several previous
studies using behavior intervention have observed the effect of meditation on a short-
term basis. We observed these effects in our long-term research.

We expressed seizure frequency as the total number of attacks per month. Average
values for 6 months were calculated for statistical treatment because they were more sta-
ble than monthly data. We similarly treated the cumulative duration (minutes) for
attacks per month.

Subjective responses to meditation were measured on every patient visit (using
Appendix II) and entered into master tables from which corresponding monthly seizure
data were calculated. Later (after 7 or 8 months), bimonthly data were collected. We
measured attention span and intrusion rate on every visit and calculated the averages for
every month. From the average values, the averages for 6 months were also calculated.

In 29 normal adults (including the nine long-term meditators), we recorded EEG
frequency analysis at rest and during meditation. We compared healthy subjects and
patients (before and during intervention), between patient’s initial condition and con-
dition during intervention, and between patients in the training group and controls.

Results

Complaints of seizures were the only clinical abnormalities. The patients’ interictal EEGs
showed low-frequency dominance in the background. Computerized frequency analysis
of their EEGs showed more intensity in delta and theta waves than the comparable EEG
of the healthy subjects. Normally, delta and theta waves in EEG are not present in the
wakeful state. The patients with epilepsy had a low intensity of alpha waves compared to
the healthy subjects. The statistical comparison of the two groups (treatment and con-
trol) revealed that both were similar for age as well as duration of illness.

The average seizure frequency before intervention in the treatment group was 68.8
attacks per month; after 6 months of meditation, 19.2 attacks per month were reported.
The statistical analysis showed that the effect was significant in absolute number of
attacks only after 12 months of practice. We found a significant reduction in the percent-
age of seizure frequency in the first 6 months that continued in the next 6-month block.
We observed that meditation resulted in a significant reduction in seizure frequency
when we combined the findings of percentage changes in the two time periods. The
cumulative duration of seizures showed an average decline of 6.3 minutes in 6 months.
This represents a highly significant reduction. In the next 6-month block, the medita-
tion practice resulted in a continuing decline in cumulative seizure duration. We saw this
effect of meditation decline in the cumulative duration of seizures in both absolute and
percentage change; it was more significant than the change in seizure frequency.

We examined the changes, if any, in background frequency of EEG that resulted
from meditation practice. Patients before intervention showed a slowing of background
EEG, more intensity in the low-frequency arrays, and less power in the frequency range

Meditation

105

Devinsky 10  4/18/05  5:26 PM  Page 105



of alpha waves and sensorimotor rhythms (SMRs; rhythmic EEG patterns seen over a
certain brain area).

The normal adults had an entirely different EEG profile when compared with
patients with epilepsy. They had more intensity in alpha waves and higher power in the
SMR band of EEG.

The percentage change between initial background frequency and background fre-
quency during six months of meditation intervention was 4.1 hertz after meditation
practice in patients, indicating a significant increment in background EEG frequency
during 6 months of intervention. The next 6-month block also showed continued
improvement in background EEG frequency. Thus, intervention resulted in a significant
decline in the number of attacks and in cumulative duration. These declines corre-
sponded with an increased ability to concentrate, increased ability to relax, and
decreased intrusion during meditation. The EEG profile showed a tendency toward nor-
malization during intervention. Patients in the control group did not show comparable
change in their EEGs and clinical picture. These results were previously reported (29).
Figure 10.2 represents the EEG data of one patient.

F I G U R E  1 0 . 2

Electroencephalogram (EEG) comparing brain wave activity before and after the initiation of

meditation therapy.
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Response Variability

Meditation has been associated with variable physiologic responses. The reason for this
variability may be twofold. First, the definition of meditation or the method of induc-
tion may have varied greatly. Second, the responses may have had different threshold
levels of activation. The latter point was discussed by Banquet (30), who found different
kinds of power spectra, which he correlated with different depths of meditation.

A literature review suggests that the views on meditation as a therapeutic modality
have always been uncertain. The well-documented and important accompanying aspect
of meditation is relaxation (20) and, thus, the use of meditation for stress-induced disor-
ders is advocated. Several meta-analyses, however, suggest conflicting responses to medi-
tation intervention for various disorders. The basic problem with meditation is identify-
ing exactly what aspect of the meditation program the patient responds to.

Several other reasons exist for the variability observed in responses to meditation.
Other problems associated with meditation are:

• Vagueness and use of mystical words in meditation instructions
• Lack of assessment method to judge whether the subject has followed the instruc-

tions
• Subject lacks prior knowledge of meditation
• Lack of knowledge of subjective response variability to meditation

We made an attempt to evolve an objective technique of meditation in the study
described here. Our technique included all four components of Benson’s “relaxation
response” (20). Patients knew exactly what was expected of them. Consistency of
responses to meditation (EEG, relaxation level, concentration level, and intrusion rate)
confirmed the validity of our method.

The other component of meditation—the attentional variable—was measured
directly by attention span. This method is well established and was correlated individu-
ally to one or more subjective parameters. Decline in intrusion rates was significantly
correlated to sustained nonanalytic attending during meditation. The results showed a
highly significant decline in the percentage of seizure frequency and cumulative dura-
tion of seizures, which correlated well with improvement in attention span. Thus, the
nonanalytic attending that resulted from meditation influenced the clinical picture.

The clinical improvement was accompanied by an improved EEG background fre-
quency. These changes were also correlated with an increase in the attention span, an
increase in the level of relaxation and concentration, and a decline in intrusion rate.
These had a very high level of significance.

Mechanisms of Meditation

In general, the results of the AIIMS study agree with the original theories about the rela-
tionships between intervention by meditation and alteration in seizure picture, along
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with its EEG correlates. The ability of patients to concentrate (nonanalytic attending)
and the ability to relax, achieved through meditation, appear to bring improvement in
the clinical and EEG profiles of patients with epilepsy.

The mechanism of meditation response for mediating antiepileptic response large-
ly remains a matter of speculation. Areas in the brain that generate and modulate seizure
activity have been identified. Gale (31) has done extensive studies in this direction and
suggests that two brain areas, the substantia nigra and area tempastas, are connected to
control of seizures. Circuits involving the thalamus and substantia nigra and/or limbic
system and pyriform cortex may influence the activity of target areas (the seizure focus),
thus modifying their activities.

Meditation induces relaxation and attentional changes. Whether attentional
changes and changes in relaxation during meditation influence these areas in the brain
remains to be tested. Perhaps through these changes, meditation may normalize the
activity of thalamocortical circuits and produce a normal pattern of EEG frequencies.
Some also propose that meditation may boost some naturally occurring endogenous
antiepileptic chemical substances in the brain. Results from our study appear to be
mediated through nonautonomic and nonstress mechanisms, as evidenced by specific
EEG changes. Another Indian study claimed a reduction in stress after Sahaja Yoga inter-
vention in epileptics (32).

Meditation appears to have something in common with biofeedback and autosug-
gestibility. It is possible to identify visceral sensation and modify it through internal cue-
ing (33,34) that may operate on a higher nervous system level.

Precautions

Meditation is a simple and effective technique, but to use its full potential, certain steps
should be assured. The basic instructions of meditation are easy, but these should be
given after a good deal of explanation, preferably by an expert. If an expert teacher is not
available, the teacher should be someone who has experienced the beneficial effect of
meditation, either in terms of physiologic changes or psychologic manifestations. A cer-
tain receptivity is required for meditation, similar to that required for other behavioral
techniques, such as hypnosis and biofeedback. Some amount of healthy skepticism is
also useful, but the seeker should keep an open mind. At times, group practice, in which
individuals learn to share their experiences, is more effective.

For a few, meditation can provoke the problems it is supposed to defeat: fear, anx-
iety, confusion, depression, and self-doubt. During the first 10 minutes of meditation, as
one unwinds into a state of deep relaxation, it is possible for unsettling thoughts to pop
up, disrupting relaxation. This problem is most common among beginners, but it occa-
sionally happens to more experienced meditators. This may be due to anxiety over
expectations. Meditation is slow to induce effects, and it demands regularity and
patience.

Learning to Reduce Seizures

108

Devinsky 10  4/18/05  5:26 PM  Page 108



Appendix I. Instructions for Meditation

1. Select a peaceful environment.
2. Sit comfortably. Relax the body.
3. Adopt the same posture for every session of meditation.
4. Meditate for 20 minutes daily. Remember that the duration of meditation should

not be less than 20 minutes. You may use an alarm clock, watch, or timer to time
it exactly, or request that someone give you an indication after 20 minutes.

5. During these 20 minutes, initially concentrate on breathing for the first 3 to 5 min-
utes, concentrating on the process of inhaling and exhaling. Then, repeat the
selected word in your mind silently. Repeat this word quietly while exhaling.
Continue this practice for 20 minutes.

6. During this practice, avoid distractions. The more you concentrate, the greater the
benefit.

7. Write down your experiences and mention them in your next visit.

Appendix II. Assessment of Effects of Meditation

Name______________________________ Age/Sex _______ Dept. Reg. No. ______
Diagnosis___________________________ Treatment _________________________
Meditation practice started on __________ Posture ___________________________
Word used __________________________ No. of sessions completed ____________
No. of absences _________________________________________________________
Previous experience in meditation __________________________________________

Assessment Procedure:
The instructor asks each patient these questions and completes this form at the end of
each session:

Questions Score/No. of intrusions

1. Were you able to fix your attention
on your breathing rhythm in the first 5 minutes? ___________________
If not, how many times did drifting of your 
attention occur? ___________________

2. Did your attention drift during word repetition? ___________________
If it did, note the number of drifts in each period:
1st five minutes ___________________
2nd five minutes ___________________
3rd five minutes ___________________

3. Did you feel relaxed after meditation? ___________________
4. Do you think you have improved your capacity

to relax since your last visit? If so, please indicate your
level of relaxation attained on the given scale.* ___________________
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Questions Score/No. of intrusions

5. Do you think you have improved your 
concentration or attention ability since 
the last visit? If so, please indicate this 
on a given scale.* ___________________

*(Points 1 and 2 were scored from drift records from the EEG readings; Points 4 and 5
were scored from the Visual Analogue Scale.)
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C H A P T E R  1 1

Exercise and Yoga
STEVEN V. PACIA, MD

Comprehensive epilepsy centers offer the latest in medical and surgical treatments to
alleviate the crippling effects of recurrent seizures; however, despite our best efforts,
many patients have poorly controlled seizures or suffer from commonly associated
depression or anxiety. With growing frequency, patients and their physicians are looking
to complementary techniques, especially nonpharmacologic ones, to reduce the burden
of seizures and to ease anxiety and depression. Exercise and yoga have well-established
health benefits. Preliminary studies suggest that both may improve the quality of life for
patients with epilepsy.

Patients with uncontrolled seizures cite stress as one of the most important seizure
precipitants (1). Stress management may be accomplished through aerobic exercise and
yoga, and some physicians are interested in these techniques as complementary thera-
pies for patients with uncontrolled seizures (1,2). Unfortunately, many patients with
seizures are counseled against exercise because of fear of seizure exacerbation and injury.
Moreover, patients with epilepsy are often isolated and participate less in social and
physical activities than the average individual (3). This chapter explores the potential
benefits and risks of exercise and yoga for epilepsy.

Exercise and Epilepsy

The benefits of aerobic and weight-bearing exercises are well established. Exercise
improves the course of many chronic illnesses and, in some cases, prevents them. The
signs and symptoms of hyperlipidemia (elevated triglycerides and cholesterol), high
blood pressure, obesity, coronary artery disease, osteoporosis, and diabetes are all
improved by regular exercise; however, the benefits of exercise for epilepsy are less well
established, and as a result, not routinely prescribed by most clinicians at comprehen-
sive epilepsy centers.

The Relationship between Exercise and Seizures

Patients with epilepsy exercise less than the general population (4). Many physicians
treating these patients are reluctant to encourage physical exercise because they fear that
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strenuous exercise and overheating will provoke a seizure and lead to physical injury.
Several cases of exercise-induced seizures have been described in the medical literature
(5–7). Patients with partial or generalized types of epilepsy are at potential risk.
Unfortunately, because of the limited number of case studies, we cannot predict an indi-
vidual’s risk for exercise-induced seizures. Also, which exercises and how much exercise
will induce seizures is unknown. A Brazilian research team, expecting exercise to
increase seizures in a rat temporal lobe epilepsy model, discovered the opposite (8).
Compared with controls (animals that had no physical exercise), animals that did peri-
odic treadmill running had less seizures.

Deep breathing, or hyperventilation, is used to activate abnormal discharges
(epileptiform activity) in the brain during an electroencephalogram (EEG). This
provocative measure is particularly useful to diagnose absence epilepsy of childhood, a
condition characterized by brief staring spells with a stereotyped, corresponding EEG
abnormality (3-Hz spike and wave). The ability to activate seizures and EEG abnormal-
ities through hyperventilation infers a potential risk of seizures from increased respira-
tions during strenuous exercise in patients with epilepsy. Esquivel and his colleagues
studied this in patients with childhood absence epilepsy and concluded that hyperven-
tilation and strenuous exercise are not the same. Seizures and EEG abnormalities
increased during hyperventilation in these children, but seizures did not occur when the
children exercised (9). The authors concluded that children with this type of epilepsy
should not be discouraged from exercising.

Clinical Studies

Several small clinical studies examined the effects of exercise on people with epilepsy.
Denio and colleagues surveyed an epilepsy clinic population on their exercise habits and
concluded that patients who exercised regularly had fewer seizures (10). After a 4-week
program of exercise in 19 patients with uncontrolled seizures, Nakken found no increase
in seizure frequency associated with the training program, but he did report that six of
the patients had seizures while exercising (11). Whether the seizures were random events
or were induced by exercise is unclear. In a follow-up study by the same group, 15
women with uncontrolled epilepsy were placed in a 15-week exercise program (12).
Seizure frequency for the group decreased significantly during the program, compared
with baseline seizure frequency. Additional psychological and physical benefits of exer-
cise were documented during the training period.

In a survey of 204 Norwegian patients with epilepsy, only 10% reported that
seizures occurred frequently with exercise, although nearly half of those who exercised
regularly experienced at least one seizure associated with exercise (13). Of those patients
able to comment on the effects of exercise on seizures, approximately one-third believed
that exercise reduced seizures.

If exercise reduces seizures in some patients, is this the result of a direct effect on
the brain? Some suggest that physiologic changes from daily aerobic exercise, such as
general brain arousal and increased beta-endorphins (naturally occurring opiods or
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pain relievers present in the brain), may inhibit seizures; the effect may also be indirect.
Some investigators speculate that daily aerobic exercise acts as a “stress vaccine” where-
by catecholamines (including adrenaline) released in the body during stressful events
seem to decrease as physical fitness increases (14). One well-controlled study in patients
with congestive heart failure revealed significant improvements in stress management
for patients entered into an exercise program (2). If stress is a significant provocative fac-
tor in causing seizures, then exercise may indirectly reduce seizure frequency.

Potential Benefits

In addition to the obvious general health benefits and the possibility of seizure reduc-
tion, there are more reasons for patients with epilepsy to exercise. Many patients use
antiepileptic medications (AEDs) that place them at increased risk for osteoporosis and
bone fractures. Medications, such as phenytoin and carbamazepine, may interfere with
normal vitamin D metabolism and, therefore, with calcium deposition into bone. This
effect, especially when combined with a sedentary lifestyle, is a significant risk for weak
bones and possible fractures. The enhanced risk of falling from seizures, or from the gait
unsteadiness that may result from certain AEDs, increases the risk of injury even more.
Studies in patients with osteoporosis document a positive effect of exercise on bone
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Commentary

As noted throughout this book, people with epilepsy often experience high
levels of stress. Exercise and yoga are excellent ways to manage stress, but
people with seizures are often advised not to exercise, and they may not be
told about the potential health benefits of yoga. Lack of exercise has many
negative health consequences, whether or not someone has epilepsy, includ-
ing obesity, cardiovascular disease, thinning of the bones, and depressed
mood.

Epilepsy specialists are reconsidering whether people with epilepsy
should be encouraged to exercise and participate in other forms of movement
therapy, such as yoga. Dr. Pacia discusses these topics in this chapter and sug-
gests that exercise and yoga may be beneficial for people with epilepsy, par-
ticularly for reducing stress and maintaining bone health. He reports the
results of small studies and suggests the need for large-scale studies.

People who have a history of seizures induced by exercise or hyperven-
tilation should probably proceed with caution and avoid strenuous exercise. It
is also advisable that people work with exercise and yoga instructors who
know what to do in the event of a seizure. For people whose seizures are not
completely controlled, equipment (such as treadmills) or situations (such as
swimming) that would put them at risk if a seizure occurred should probably
be avoided if possible.
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strength (15,16). Thus, exercise may be an important preventive measure in patients tak-
ing AEDs.

Mood and anxiety disorders occur more often in patients with epilepsy (17). For
the general population, numerous small uncontrolled studies indicate a positive effect of
exercise on anxiety and depression, although no large randomized studies have been
done. Similarly, no large studies confirm the benefits of exercise on mood and anxiety in
epilepsy, but preliminary studies and surveys are encouraging. Roth and colleagues ana-
lyzed self-reporting measures in 114 patients with epilepsy and concluded that regular
exercise reduced the incidence of depression (18). Additionally, both exercise and epilep-
sy studies by the Norwegian group indicated psychological benefits for those patients
who exercised (11,12).

Recommendations

The benefits of regular exercise are indisputable. The use of exercise to reduce seizure
frequency or alleviate anxiety and depression in epilepsy remains unproven; however,
beneficial effects will be realized by most patients. At our center, we encourage regular
exercise routines for all of our patients. Exercise programs should be individualized
based on the relative risk of seizures and injury, because mild to moderate exercise rarely
induces seizures. In the initial stages of all exercise programs, regardless of the type and
intensity of exercise, we urge a gradual “ramping up” of exercise intensity in a well-
supervised setting. Patients with frequent seizures that impair consciousness or motor
control are encouraged to choose a safer exercise apparatus, such as a seated stationary
bicycle, instead of a treadmill. In patients with seizures that cause loss of balance, padded
or carpeted exercise areas and helmets are encouraged. Above all, we counsel patients
not to ignore warning signs, such as auras during exercise, as these are opportunities to
terminate the exercise and secure a safe position in case of a seizure.

Many patients cannot exercise for prolonged periods or participate in strenuous
activities, but even modest levels of exercise may be beneficial. In a study of post-
menopausal women, 41% lower risk of hip fracture occurred in women who walked at
least 4 hours each week, compared with those who walked for less than 1 hour (19). For
patients with epilepsy who are unwilling or unable to exercise, and for those patients
whose seizures occur frequently with aerobic exercise, other forms of physical fitness,
such as yoga, may be safe and effective alternatives.

Yoga and Epilepsy

Yoga has developed in India over the past 5,000 years. It has exploded in popularity as a
means to maintain general health, to reduce stress, and to complement standard med-
ical therapy. Yoga literally means “to yoke together” or to “make whole.” There are sever-
al types of yoga, but the type most applicable to complementary medicine is hatha yoga
or versions of it. The main components of hatha yoga are meditation, controlled breath-
ing, and physical postures. Although elements of yoga are found in ancient Hindu spir-
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itual texts, practicing yoga is not necessarily a religious activity for most people. Many
patients need to be reassured that yoga is not at odds with their religious beliefs. Yoga is
also not a competitive sport. One need not be a contortionist or gymnast to do it.
Therapeutic yoga programs require instructors to be sensitive to the needs and abilities
of the individual. Yoga may be practiced at many levels, and patients of all body types
and abilities may derive benefits. Yoga can also be adapted for patients in wheelchairs.

For several decades, the physiologic and neurophysiologic effects of relaxation and
meditation have been studied. Studies document physiologic changes in the muscu-
loskeletal, respiratory, metabolic, and cardiovascular systems during yoga (20). These
effects benefit patients with high blood pressure (21), asthma (22), and carpal tunnel
syndrome (23). Additionally, yoga has measurable effects on the brain. Several studies
document increased alpha waves in the EEGs of subjects performing yogic breathing
and meditation (24). Alpha waves are brain waves that are abundant during calm, quiet,
wakefulness. Positron emission tomography (PET) scans (studies that analyze brain
blood flow and oxygen consumption) also show changes in cerebral blood flow during
meditation (25). These effects on the brain may explain yoga’s positive influence on
stress management.

Studies of Yoga in Epilepsy

Few studies of yoga and epilepsy have been done. One study looked at yoga in three
small groups of patients, all with uncontrolled seizures (26). Ten patients were pre-
scribed a 6-month trial of yoga. Another group performed postures that only mimicked
yoga. The third group did not perform yoga. Seizure frequency was reduced by 86% in
the yoga group, but no change in seizure frequency occurred in the remaining two
groups. Additionally, the yoga group exhibited less signs of stress after completing the
yoga trial (27). This finding was based on physiologic measures of stress, such as the gal-
vanic skin response. These results have not been replicated by other investigators.

Benefits and Precautions

At the NYU Comprehensive Epilepsy Center, we offer yoga to our patients. We hope to
confirm yoga’s ability to reduce seizure frequency and to improve anxiety and depres-
sion. While studies are still in progress, we receive positive feedback from nearly all par-
ticipants. Instructors have tailored the program to the abilities of each patient, and even
patients who have never been in exercise programs enjoy yoga. In addition to yoga,
patients appreciate the camaraderie of the group.

No adverse effects of yoga for epilepsy have been reported in the medical literature.
In our experience, seizures during yoga class are rare. When seizures do occur, they often
happen in patients new to the program and anxious about the experience. Invariably,
patients become more comfortable as they learn yoga. Controlled breathing is per-
formed gently and slowly to avoid hyperventilation, which can cause seizures in suscep-
tible patients. Although joint and musculoskeletal injuries may rarely result from certain
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yoga postures, we have not encountered them. This may be due to the gentle, therapeu-
tic form of yoga practiced at our center. We hope to determine which routines are most
beneficial to our patients as we gain more experience with yoga and epilepsy. With a flex-
ible program tailored to the patient’s individual abilities, nearly all patients can practice
yoga.
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C H A P T E R  1 2

Ayurveda: The Ancient Indian 
System of Medicine
SATISH JAIN, MD, DM

The chief source of ancient Indian Aryan culture and medicine is the four Vedas. The
exact source and date of origin of the Vedas has always been a debatable issue, but
according to Indian traditions, the Vedas were revealed to the sages by Brahma (the cre-
ator) approximately six thousand years before the Christian era. Most Western scholars
believe that the oldest of the four Vedas was compiled during the second millennium B.C.
The word Ayurveda (in Sanskrit Ayu means “life,” and Veda, “to know”) has traditional-
ly been equated with the ancient Indian system of medicine. Although Ayurveda means
the knowledge of life, by which the nature of life is understood and thus life is pro-
longed, this word does not appear in the Vedic texts. Most likely, traditional Vedic med-
icine flourished for several centuries before it was handed down orally from the master
to the pupil. Much later, traditional Hindu medicine became synonymous with
Ayurveda. Unfortunately, the text of Ayurveda is not available in its original form, but
instead, most of its contents are revealed in the Samhitas, the encyclopedic works of
Caraka and Susruta. These texts, originally written about 1000 B.C., are probably the
most authentic and renowned representatives of the original Ayurveda (1).

In their writings, Caraka combined the role of a moralist, philosopher, and physi-
cian, and Sushruta created an atmosphere of independent thinking and investigation
that later characterized Greek medicine. Caraka is credited as the oldest author in the
Ayurvedic system of medicine. Caraka Samhita (written approximately 1000-800 B.C.) is
a treatise on the ancient Indian system of medicine that was composed by Agnivesa,
redacted by Caraka, and reconstructed by Drdhabla. Treatises written by later authori-
ties borrowed heavily from this fundamental work (2–4). The Sushruta Samhita is
acknowledged as one of the great works of its kind in Sanskrit literature, and it is espe-
cially important for its passages about surgery (1,5).

The Ayurvedic theory of tridosha or tridhatu is defined by the three elements
(humors), namely vayu or vata (air), pitta (bile), and kapha (phlegm). This basis for
physiology and pathology, as they were understood by the ancient Hindus, has been mis-
understood by many scholars to mean literally the elements of air, bile, and phlegm. The
ancients used these terms in a very broad sense, with variable meanings depending on
the context in which they were used. The term vayu or vata, for example, incorporates
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all phenomena of motion involved in the function of life, including cell development
and the functions of the central nervous system. Pitta does not refer to bile alone, but
signifies the functions of metabolism and thermogenesis, including digestion and blood
formation, and various secretions and excretions (mala), which are either the by-prod-
ucts or end products of tissue metabolism. The term kapha does not merely mean
phlegm, but is used primarily to imply functions of cooling, preservation, and thermo-
taxis or heat regulation; and secondarily to denote protective fluid production of mucus,
synovial fluid, and the like. The imbalance of these elements (dhatus) beyond normal
variations causes bodily dysfunction and disturbance.

Epilepsy and Ayurveda

Abundant references to all aspects of epilepsy can be found in the Ayurvedic literature,
including symptomology, etiology, diagnosis, and treatment. The eighth chapter of
Nidanasthana (diagnosis) and tenth chapter of Chikitsasthana (treatment) of the Caraka
Samhita are devoted exclusively to epilepsy (2). In Ayurvedic literature, the diseases of
the head, nervous system, and mental afflictions are well classified and their treatment
is given in detail. Convulsions (akshepaka), apoplectic fits (apatantraka), and hysterical
fits (daruna apatantraka) are a few of the important nervous system disorders men-
tioned (1). The discussion of epilepsy in Ayurvedic literature is summarized below.

Definition and Etiology

In most Ayurvedic texts, epilepsy is mentioned as Apasmara (or Apasmrti) and classified
as a mental disease. As implied by its name, it involves partial or total loss of cognition
(memory and sense-perception). Epilepsy (Apasmara), like several psychatric illnesses
(Unmada), is attributed to humoral derangement. The original cause of such derange-
ment lies in wrong conduct (mithyacara) and improper gratification of senses. The bod-
ily humors deranged by such conduct gradually invade the sense-carrying channels of
the body, causing loss of consciousness due to the gradual accumulation of tamas (iner-
tia) inside the channels. Unusual physical activity in the shape of involuntary writhing,
groaning, contortions of the limbs, and uncontrolled movements of the eyes are caused
by the abnormal accumulation of rajas (potential energy) in other channels (4).

Premonitory Symptoms

Ayurveda records many premonitory symptoms of epilepsy (2), including the contrac-
tion of eyebrows, constant irregular movement of eyes, auditory hallucination, excessive
salivation and nasal secretions, anorexia and indigestion, cardiac spasm, distension of
the lower abdomen with gurgling sound, weakness, pain and malaise, unconsciousness,
fainting, giddiness, and frightening dreams.
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Classification and Types of Epilepsy (Apasmara)

Ayurveda classifies epilepsy into four types, individually originating in the disordered
states of the three dosas (humors): Vatika Apasmara, Paittika Apasmara, and Slaismika
Apasmara, or all combined. The fourth type, the Sannipatika form of the disease, is
caused by the simultaneous vitiation of all three dosas and is incurable; however, it is
open to palliative measures. An unusual feature of all four types of epilepsy is the sud-
den manifestation of violent symptoms without any warning and also the sudden dis-
appearance of symptoms without treatment (2,4).

Treatment of Epilepsy in Ayurveda

Various Ayurvedic treatment modalities that include strong elimination and alleviation
therapies, depending upon specific requirements, are useful for epilepsy patients. When
epilepsy is associated with extrinsic factors, then mantras (hymns) have been recom-
mended. The physician is advised to first take steps to awaken the heart channels and
unblock the mind blocked by the dosas through drastic emesis (Vatika Apasmara),
enema (Paittika Apasmara), and purgatives (Slaismika Apasmara). Drug formulations
are recommended only after the patient has been cleansed by all means and consoled
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Commentary

Similar to traditional Chinese herbal medicine (TCHM), Ayurvedic medicine has
been practiced for millennia. The practice includes not only medicinal and
dietary treatments but also commonsense behavioral prescriptions such as,
“Patients with epilepsy should avoid being in places where a seizure could
result in injury” (1). As with TCHM, many of the compounds used are likely to
be pharmacologically active agents. Fortunately, as highlighted in a review by
Khan and Balick of the New York Botanical Gardens (2), the effects of many plant
species used in Ayurvedic medicine have been preliminarily studied in both
humans and animals. Studies now reveal the beneficial effects of several herbal
remedies for ailments, including burns (3), diabetes (4), asthma, and pain (5). A
study examined the antiepileptic and antianxiety effects of the common
Ayurvedic epilepsy herbal medicine Sesbania grandiflora (6).  The plant demon-
strated clear antiseizure effects when evaluated using the same standard labo-
ratory measures that assess the potential efficacy of antiepileptic medications
approved in the U.S. by the FDA. Pharmacological potency will undoubtedly be
found for other Ayurvedic therapies, once properly investigated.

Despite the mounting evidence that many Ayurvedic medicines do have
potential benefits, most herbal treatments have never been rigorously studied,
in trials like those required for the FDA approval of antiepileptic medications.
Equally important, even less is known about the potential side effects and
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well. (Note: The editors only recommend consideration of Ayurvedic medications after
consultation with a neurologist; cleansing with emetics or purgatives can reduce
antiepileptic drug levels and cause more frequent, severe, or prolonged seizures.)

A wide variety of ghrtas (purified butters) are recommended for internal use. One
of the most important is Maha Panca Gavya Ghrta. Using mixtures of ghrta and taila
(oil) cooked with drugs is also mentioned. Oils cooked with different herbal and ani-
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interactions of these herbs with other medications. It is impossible to advocate
for the use of diets and dietary supplements without the same degree of care-
ful testing. This applies even more strongly to invasive procedures, such as
bloodletting, that have no scientific basis for the treatment of epilepsy.

The issue of safety is extremely important with regard to Ayurvedic
herbs and medicines (7). Lead poisoning and other heavy metal toxicity can
occur with the use of some Ayurvedic therapies (e.g., herbal tonics) (8,9). Also,
although the author advocates strong cleansing regimens to purify the body,
the editors only recommend the consideration of Ayurvedic medications after
consultation with a neurologist: Cleansing with emetics or purgatives can
reduce antiepileptic drug levels and cause more frequent, severe, or pro-
longed seizures. Their use should only be undertaken with the knowledge of
the doctor prescribing antiepileptic drugs. We strongly recommend against
initial treatment with Ayurvedic medications (as opposed to standard
antiepileptic drugs, which have proven efficacy).

We agree with Dr. Jain that thousands of years of practical experience
should not be summarily dismissed, but rather mined for its great potential.
This will only occur when the most promising of these treatments are studied
in an unbiased, critical manner.
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mal products are recommended for anointing the body of the patient. Nasyas (nasal
applications) are also used. The use of a wide variety of anjanas (collyriums) and
anjana vartikas (collyriu sticks) to bring the patient to his senses is mentioned. Some
unusual prescriptions are also used, such as bile of dog collected in Pusya constellation
as collyrium and also as fumigant after mixing with ghrta. Another such prescription
consists of a fermented liquor prepared from the half-digested contents of a pig’s stom-
ach, the pig having been previously fed with a specially prepared diet of boiled rice and
the milky juice of the bhargi plant (Clerodendron siphonanthus) after a prolonged peri-
od of fasting. The contents of the pig’s stomach are taken out surgically, dried, and
powdered. The powder is suspended in an aqueous decoction of the bhargi plant.
Adding sediments of wine induces fermentation, and the resulting alcoholic product is
matured until it acquires a specific color and consistency. Fumigation of different types
also is recommended (2,4).

The modes of drug administration for epilepsy in Ayurveda include external appli-
cations, internal use, and application in the eyes and nose. The only first-aid measure
recommended in epilepsy is blood-letting (Siravedha) from the veins of the temples.
Cauterization of both the parietal bones with needles (Soocivedha) has also been men-
tioned (2,4).

Conclusion

Abundant references to all aspects of epilepsy appear in the Ayurvedic literature dating
from the second millenium B.C., including symptomatology, etiology, diagnosis, and
treatment. In most texts, epilepsy is mentioned as Apsmara (or Apsmari) and classified
as a mental disease. Mention has also been made of the classification of epilepsy into
four subtypes and its treatment.

The Ayurvedic system of medicine made significant contributions to world civi-
lizations. Over the years, Ayurveda has seen a progressive decline that threatens its sur-
vival; however, Ayurveda is still practiced by millions of people in India and around the
world. A system that has survived through the centuries should not be summarily dis-
missed as being unscientific. One major reason for the decline of Ayurvedic medicine is
the lack of properly conducted studies that show the effectiveness of Ayurvedic treat-
ment for various medical disorders. Well controlled trials are necessary to assess the role
of Ayurvedic treatment, either alone, or as a complementary therapy with modern med-
icines. Because seizures are not adequately controlled in a significant number of patients
with epilepsy medications, Ayurvedic medicines may provide an alternative therapeutic
modality to the management of epilepsy and other chronic disorders.
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C H A P T E R  1 3

Herbal Therapy in Epilepsy
JOAN A. CONRY, MD AND PHILLIP L. PEARL, MD

The use of complementary and alternative medications (CAM) in the United States has
skyrocketed in the past decade. A 1998 study in the Journal of the American Medical
Association estimated that the use of herbal medications increased from 2.5% to 12.1%
in the adult population between 1990 and 1997, and that 18% of all prescription drug
users were also taking herbal remedies or high-dose vitamins (1). The clinical benefit of
CAM is largely unproven, because of a paucity of rigorous clinical trials evaluating safe-
ty and efficacy. Patients tend to underreport their use of alternative medicines to physi-
cians, and physicians may discount their significance even when their use is presented.
Substantial risks, however, are associated with the use of these interventions. These risks
involve the direct toxicities of the alternative preparations as related to their intended
ingredients, possible adulteration by other compounds, and interactions that we call
“herb–drug interactions.” Herb–drug interactions are related to the effects on the
metabolism of standard antiepileptic drugs (AEDs) as well as factors related to AED
absorption from the gastrointestinal tract and transport into the brain. This chapter
presents an overview of the general principles for using alternative medicines in epilep-
sy and specific information on their potential effects and interactions in epilepsy
patients. Data for the efficacy of these agents for use in epilepsy are also presented.

Alternative therapy may be defined in various ways. The Epilepsy Foundation (EF)
recognizes different categories of alternative therapy for epilepsy:

• Excellent efficacy and excellent tolerability—example: pyridoxine (vitamin B6) in
the rare neonatal syndrome of pyridoxine dependent epilepsy

• Excellent efficacy but poor tolerability—example: ACTH in West syndrome
(infantile spasms)

• Promising but not proven efficacy—example: IVIG in Landau-Kleffner syndrome
(acquired epileptic aphasia)

• Unproven efficacy but little evidence of side effects—examples: herbal remedies,
vitamin supplements, and acupuncture

The position of the EF is that alternative therapies are acceptable as long as the
patient also continues with traditional therapies, and the alternative and traditional
therapies do not conflict. Although this position appears reasonable, its premise depends
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on evidence for efficacy of alternative therapies in the treatment of seizures and their
acceptable safety without excessive toxicity. This standard applies to all therapies in
medicine and should not be abrogated on behalf of alternative medicines.

Commonly Used Herbs

The top-selling herbs in the United States are: ginkgo, St. John’s wort, ginseng, garlic,
echinacea, saw palmetto, kava, pycnogenol, cranberry, valerian root, evening primrose,
bilberry, and milk thistle. These are listed in Table 13.1, along with the indications for
which they are most commonly used and the amount of annual retail sales associated
with each in the United States (2). The total in U.S. sales amounts to a staggering $688.3
million, with these top 13 herbs accounting for $640.7 million of that amount.

Many herbs and supplements are recommended by herbalists to treat epilepsy.
Widely accepted guidelines for these recommendations, uniformity of recommenda-
tions, and the identification of the most commonly used herbs for seizures are extreme-
ly difficult to find, either in published literature or on Internet sites. We have identified
herbs described as effective, or possibly effective, for the treatment of seizures in at least
two widely available and recognized reference texts (2–4). These products are listed
below, with background information on each.

American Hellebore

Historically, American hellebore (Veratrum viride) was used as an emetic and for neural-
gia, peritonitis, pneumonia, and seizures. Research is underway evaluating its use in
hypertensive crises, pregnancy-induced hypertension, and myasthenia gravis. Synonyms
for American hellebore are false hellebore, green hellebore, Indian poke, itchweed, and
swamp hellebore. The common trade name is Cryptenamine®. This perennial herb is
found in the United States. American hellebore has multiple actions. It contains ester
alkaloids that are chemically similar to steroids. Variable cardiovascular effects occur, but
American hellebore generally lowers blood pressure, heart rate, and possibly respiratory
rate. High doses elevate blood pressure. A depolarizing action is found on cardiac tissue,
nerve membranes, and muscle, increasing muscle tone. This is a highly toxic drug with
a low therapeutic index.

Adverse reactions include effects on the central nervous system (CNS), heart, gas-
trointestinal (GI) system, lungs, and autonomic nervous system. Paresthesiae, extraocu-
lar muscle paralysis, hypertonia, weakness, and seizures may occur with CNS toxicity.
Cardiac effects include syncope and bradyarrhythmias. GI symptoms include abdomi-
nal pain and distention, nausea, and vomiting. Respiratory symptoms are dyspnea and
respiratory depression. Autonomic effects are increased salivation and either hyperten-
sion or hypotension. Particular caution should be taken in patients with hypertension.

Ingestion of the plant is associated with serious teratogenicity, including cyclopia
and other facial deformities in animals. American hellebore is not recommended for
medicinal use, particularly during pregnancy.
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T A B L E  1 3 . 1

Top-Selling Herbs in the United States (2)

Retail U.S. Sales 

Herb Reported Common Uses ($ Millions)

Ginkgo Dementia

Circulatory

Vertigo 150.9

St. John’s wort Depression 140.4

Ginseng Enhancement of mental and 

physical capacities 95.9

Garlic Circulatory (increases blood pressure) 84.0

Hyperlipidema

Echinacea/Goldenseal Immune stimulant 69.7

Antioxidant/anti-inflammatory 

(used for URI/flu)

Saw palmetto Benign prostatic hypertrophy 32.1

Chronic cystitis

Kava Anxiolytic 16.6

Analgesic

Antiepileptic

Pycnogenol/Grape seed Antioxidant 12.1

Anti-inflammatory

Cranberry Urinary tract infections 10.4

Kidney stones

Valerian root Mild sedative (anxiety, insomnia) 8.6

Evening primrose Cardiovascular disease 

(elevated cholesterol) 8.5

Rheumatoid arthritis

Cough, bronchitis

Multiple sclerosis

Eczema

PMS

Bilberry Diarrhea 6.4

Cataracts, glaucoma

Diabetes mellitus

Milk thistle Liver function 4.9
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Betony

Folklore suggests many indications for the use of betony (Stachys officinalis), including
asthma, bronchitis, diarrhea, heartburn, palpitations, renal disease, roundworm,
seizures, stomachaches, toothaches, and wounds. Despite multiple claims, available evi-
dence does not support the use of betony for any therapeutic application. Synonyms for
betony are bishopswort and wood betony. Common trade names are Herb-a-Calm
Formula®, Herbagessic Formula®, and HerbVal Formula®. Betony is a member of the
mint family indigenous to Europe, northern Africa, and Siberia. The actions of betony
are related to tannins, which constitute 15% of betony.

Adverse reactions include GI irritation (diarrhea, nausea, and anorexia), hypoten-
sion, and hepatic dysfunction. Betony should not be used in pregnancy because of the
risk of uterine contractions.

Blue Cohosh

Blue cohosh (Caulophyllum thalictroides) is used as an anticonvulsant, to increase men-
strual flow, and to induce labor. A national survey of the certified nurse-midwives who
endorse herbal medicine use found that 65% used it in labor. The active agent, methyl-
cytisine, is similar to but less potent than nicotine. Synonyms for blue cohosh are blue
ginseng, caulophyllum, papoose toot, squawroot, and yellow ginseng. Common trade
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Commentary

Drs. Conry and Pearl provide a careful, evidence-based review of the data to
support or refute claims of effectiveness and safety for herbal therapies in
epilepsy. They follow the approach of Western medicine, the culture in which
the editors of this book were educated and practice. So for us, the chapter is
a beacon of light and honesty. Simple questions—Does it help?, Does it
harm?—but incredibly difficult to answer. That is the problem that both lay
individuals face as they decide whether to “try out” one of these therapies. It
is also the problem that professionals face when they try to counsel patients
on the use of these therapies.

The simple answer is that none are proven to work for epilepsy. Double-
blind studies find that placebos can significantly reduce seizures in up to 25%
to 30% of epilepsy patients. Thus, it would be remarkable if small studies of
any substance did not show some effectiveness, but what is the evidence?
Drs. Conry and Pearl take a hard and close look at the evidence. Their review
of the published literature reveals that the risks might actually outweigh the
benefits, but that, ultimately, we are working with very limited information.
The jury is out. It is leaning away from recommending any of these herbal
remedies for the treatment of epilepsy. We desperately need well-controlled
studies to define both safety and danger.
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names are: Blue Cohosh Low Alcohol®, Blue Cohosh Root®, Blue Cohosh Root Alcohol
Free®, and Blue Cohosh Root Low Alcohol®. Caulophyllum thalictroides is a perennial
found in the midwestern and eastern U.S. and Canada. The seeds are bright blue (as sug-
gested by the name). Blue cohosh has some pharmacologic similarity to nicotine.
Actions in animal studies include the stimulation of smooth muscle in coronary vessels,
the small intestine, and uterus. Antifertility effects have been documented. Anti-inflam-
matory and antimicrobial actions have been reported.

Adverse reactions include chest pain, hypertension, abdominal cramps, diarrhea,
hyperglycemia, and poisoning in children after ingestion of seeds. The bright blue seeds
are attractive but poisonous to children. Blue cohosh is contraindicated in pregnancy
because of increased uterine contractions and teratogenesis. At least two cases of severe
neonatal heart failure were linked to the consumption during pregnancy. It should not
be used by people with angina and other cardiac symptoms.
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This chapter also highlights some of the potential dangers of using
“herbal” therapies that are not produced and manufactured under any regu-
latory supervision. A young woman I follow was being treated with two
antiepileptic drugs, but her mother had also obtained an “herbal” preparation
for epilepsy from China. It was expensive, and both the mother and daughter
were convinced that it helped control her seizures. One day the young woman
decided to stop the Chinese herbs and shortly afterwards developed a severe
cluster of seizures and symptoms suggesting withdrawal from a central nerv-
ous system depressant. Indeed, in the emergency room, a toxicology screen
found that she had phenobarbital in her blood; the Chinese herb contained
phenobarbital. Quite an herb! Who knows what else it contained?

Drs. Conry and Pearl take a somewhat negative voice in considering the use
of various herbal preparations available in the United States and elsewhere. Their
concern is justified because the negative consequences appear to outweigh the
positive ones, based on the published data. In a similar way, American psychia-
trists have warmly embraced the use of antiepileptic drugs for the treatment of
behavioral disorders in patients without epilepsy. Mounting data suggest that
many of the antiepileptic drugs do work in some psychiatric disorders, with a vast
amount of positive data on patients with bipolar and pain disorders. Some drugs,
however—in which well-controlled double-blind data show behavioral toxicity
from epilepsy studies—are being used increasingly by psychiatrists to treat
behavioral problems or counteract side effects (such as weight gain) from other
psychotropic (behavioral) drugs. Medical doctors, as well as lay individuals, can
easily fall into the frequent use of drugs for disorders in which the evidence is very
scant. Once again, the bottom line is that we need more data. Keep in mind, once
you take a plant or part of an animal, perform a series of chemical extractions, and
transform it into a pill, powder, or liquid form—the end result is a drug.
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Kava

Kava (Piper methysticum) is widely used as an anxiolytic, and is commonly used in the
South Pacific as a ceremonial beverage. Limited studies have identified several mechanisms
of action. Kava is a strong L-type Ca+2 channel inhibitor and weak Na+ channel blocker.
Kava increases early K+ outward current and GABA transmission. A serotonin 1A agonist
effect has also been described (5). Limited human data exist on the use of kava in anxiety
disorders. A meta-analysis of seven double-blind, randomized, placebo-controlled trials
found some superiority over placebo in all trials but statistical significance in only three
(6). One larger study of 101 patients with anxiety showed improvement (p<0.0001) on the
Hamilton Anxiety Scale but not on the Clinical Global Impression Scale (7). Case reports
suggest usefulness in “spinal seizures,” epilepsy, and psychosis. Claims are made for the
treatment of asthma, depression, insomnia, muscle spasms, pain, rheumatism, sexually
transmitted disease, and wound healing. These are based on anecdotal reports.

Synonyms for kava are ava, awa, kava-kava, kawa, kew sakau, tonga, and yagona.
Common trade names are Aigin®, Antares®, Ardeydystin®, Cekfava®, Kava Kava Liquid®,
Kava Kava Root®, Kavarouse®, Kavasedon®, Kavasporal®, Kava Stress®, Kavatino®,
Kavatrol®, Laitan®, Mosaro®, Nervonocton N®, Potter’s Antigian Tablets®, Super 5HT
with Kava®, and Viocava®. Piper methysticum is a member of the black pepper family,
indigenous to the South Pacific islands. Clinical effects are said to include anesthetic
activity, muscle relaxation, mild euphoria, and pupillary dilatation. It is also said to have
fungistatic properties.

Adverse reactions include hyporeflexia, sedation, ataxia, headache, dizziness, vision
changes, hypertension, diarrhea, thrombocytopenia, lymphopenia, weight loss, dyspnea,
skin hypersensitivity, dopamine antagonism, red eyes, and hematuria. In the past sever-
al years, 24 cases of hepatotoxicity were reported in Germany and Switzerland, and the
German government is investigating whether kava should be more closely regulated
(8,9). Kava should be avoided in pregnant and lactating women, children under 12, and
patients with renal disease, neutropenia, and thrombocytopenia.

Mistletoe

Despite known toxic effects, mistletoe (Viscum sp.) is a widely used remedy for various
ailments, especially in Germany; however, this is a highly toxic substance. Mistletoe can
cause cardiac, CNS, and GI toxicity. In vitro studies show antineoplastic activity, with
cytotoxic effects and the release of cytokines and tumor necrosis factor (TNF-alpha).
One study found increased CD3/25 lymphocyte counts in HIV patients and increased
granulocyte activity. In mice, mistletoe protects against pentylenetetrazole (PTZ)-
induced and bicuculline-induced seizures. No change was seen in the NMDA (tonic)
seizure model (10). Claims are made for usefulness in arteriosclerosis, cancer, depres-
sion, epilepsy, hypertension, headaches, insomnia, nervousness, sterility, tachycardia,
tension, ulcers, and urinary disorders. Possible improvement was reported in one patient
with small cell lung cancer (11). Synonyms for mistletoe are all-heal, birdlime, devil’s

Asian, Herbal, and Homeopathic Therapies

134

Devinsky 13  4/18/05  5:28 PM  Page 134



fuge, European mistletoe, golden bough, and viscum. Common trade names are
Helixor®, Iscador®, Iscucin®, Plenosol®, and Viscum Album Quercus Frischsaft®. Viscum
plants (leaves, branches, and berries) are native to England, Europe, and Asia. North
American mistletoes are primarily used as Christmas greens. They are parasitic plants
that grow on fruit trees, poplars, and oaks. Mistletoe contains amines, acetylcholine,
choline, histamine, tyramine, flavonoids, lectins, alkaloids, acids, and other components
that cause a number of adverse effects.

Adverse reactions include coma, sedative effects, seizures, bradycardia, cardiac
arrest, cardiac depression, hypotension and hypertension, hepatitis, uterine stimulation,
nausea, vomiting, diarrhea, gastritis, psychosis, miosis, and mydriasis. Mistletoe should
not be used in pregnant or lactating women. The patient should be monitored for dehy-
dration and electrolyte imbalance.

Mugwort
Mugwort (Artemisia vulgaris) has generated positive results in Western medicine for the
correction of breech presentation (12). There is a lack of clinical data supporting mug-
wort’s safety and efficacy, however, and its use cannot be recommended. Synonyms for
mugwort are ai ye, armoise commune, artemesia, carline thistle, felon herb, gemeiner
beifuss, hierba de San Juan, sailor’s tobacco, St. John’s plant, Summitates artemisiae, and
wild wormwood. The common trade name is Phyto Surge®.

Artemisia vulgaris is a member of the daisy family, native to northern Europe,
Asia, and North America. Mugwort is not the same as wormwood (A. absinthium).
Claimed therapeutic actions are multiple: abortifacient, analgesic, antihelminthic, anti-
bacterial, antiflatulent, antifungal, antirheumatic, antiseptic, aphrodisiac, appetite
stimulant, bile stimulant, CNS depressant, diaphoretic, digestive, diuretic, emetic,
expectorant, hemostatic, laxative, sedative, uterine stimulant, and uterine vasodilator.
The use of mugwort is similar to that of traditional wormwood: as an antihelminthic
and for amenorrhea and dysmenorrhea. Mugwort is used in moxibustion treatments at
acupuncture points in Chinese traditional medicine. It has also been used for abdomi-
nal cramps, constipation, diarrhea, chills, depression, epilepsy, fever, menopausal and
menstrual complaints, rheumatism, vomiting, and psychiatric symptoms, including
anxiety, depression, hysteria, hypochondriasis, insomnia, irritability, restlessness, neu-
roasthenia, and neuroses.

Adverse reactions include significant uterine stimulant effects, contact dermatitis,
allergic reactions, and anaphylaxis. Mugwort is contraindicated in pregnancy, lactation,
coagulopathies, and gastroesophageal reflux. Mugwort pollen is an allergen that con-
tributes to hay fever, with cross-sensitivity to hazelnut, tobacco, honey, or jelly.

Pipsissewa

Claims are made for efficacy of pipsissewa (Chimaphila umbellate) as an anticonvulsant,
antispasmodic, astringent, diaphoretic, and diuretic. This herb lacks clinical evidence at
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safe doses and therapeutic claims, and should not be consumed. Synonyms for pipsisse-
wa are ground holly, prince’s pine, spotten wintergreen, and wintergreen. The common
trade name is Pipsissew Fresh Upper Leaves®. Chimaphila umbellate is a creeping peren-
nial herb of the heath family native to Eurasia and northern North America. Clinical
actions include hypoglycemic action in animals, and it reportedly increases renal circu-
lation and stimulates renal tubular function.

Adverse reactions are GI irritation, nausea, vomiting, diarrhea, and rash.
Pipsissewa should be used with caution in patients with GI disorders, iron deficiency,
and malabsorption disorders. It should not be used in lactating patients.

Scullcap

Virtually no clinical trial evidence exists regarding the use of scullcap (Scutellaria laterifolia,
S. baicalensis), and insufficient evidence recommends it for any condition or disease. Some
studies suggest immunogenic (13) and hematopoietic benefits (14) in cancer patients. Anti-
inflammatory action is reportedly produced by inhibiting interleukin-1, prostaglandin E2,
and leukotriene B4 (15). Other studies show decreased 5-FU and cyclophosphamide
myelotoxicity and tumor cell viability in mice (16). In vitro studies have evaluated its effect
as an antiviral agent (influenza, HIV, EBV). It may have antioxidant effects (17). Synonyms
for scullcap are helmet flower and hoodwort. The source is leaves and roots of Scutellaria
laterifolia and S. baicalensis, native to temperate regions of North America. Claims are made
for clinical activity as an anticonvulsant, sedative, antihelminthic, and antibacterial. It is also
said to have anti-inflammatory, cholesterol-lowering, and antispasticity effects.

Adverse reactions are hepatotoxicity, confusion, seizures, stupor, cardiac arrhyth-
mias, and fasciculations. It should be used with great caution during pregnancy and lac-
tation, and liver function studies should be monitored. Commercial forms are often
adulterated with other herbs and alcohol.

Melatonin

Although melatonin is not an herb, its widespread use warrants discussion. Melatonin is
a chronobiotic, a term analogous to nutribiotic when used for vitamins and herbs.
Melatonin is a derivative of serotonin metabolism. It is marketed as a dietary supple-
ment because it is found in some plants. It is neither FDA-approved nor regulated.
Melatonin is normally produced by the pineal gland, and it is secreted to the hypothal-
amus, where it likely promotes sleep. The circadian rhythm of melatonin production
reveals secretion beginning in the evening, with peak melatonin levels about 2–3 A.M.,
and then a rapid fall at approximately 6 A.M. Melatonin can be helpful for jet lag and dis-
orders of delayed sleep phase. Normal sleep phase can be restored in patients with
delayed sleep phase syndrome after administration of melatonin for 2 to 6 weeks.

There are reports of antiseizure effects of melatonin. Animal models suggest a link
between seizures and melatonin. In animals, antimelatonin antibody can induce seizures
(18). Pinealectomy may produce seizures in rats (19). Audiogenic seizures in rats pro-
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duce pineal damage (20). In adult humans, no placebo-controlled trials in epilepsy have
been undertaken; however, no change in melatonin rhythms were observed after day-
time tonic-clonic, complex partial, or psychogenic seizures (21). A small number of
pediatric patients with photosensitive epilepsy had low melatonin levels (22). Variable
effects of melatonin on seizure frequency are reported, with both an increase (23) and a
decrease in seizure frequency (24). Improvement in sleep may confound the assessment
of improved seizures associated with the use of melatonin.

Several formulations are commercially available, including immediate release cap-
sules (containing lactose and starch), slow release capsules (psyllium), slow release
(OROS), and transdermal. It is recommended to use synthetic (crystalline/white) [not
beef-derived (yellow/brown)], to avoid allergic reactions such as serum sickness. The
dosing is unknown. Doses range from 0.1 to 2000 mg per day in anecdotal reports. A
usual recommended dose is generally in the range of 2 to 5 mg, but no evidence sup-
ports this other than common usage. The oral bioavailability of melatonin is 10% to
15% absorption, and metabolism is via the cytochrome P450 (1A2 enzyme) system of
the liver. Melatonin enters the brain rapidly; the elimination half-life is 30 to 50 minutes.
Interactions with AEDs can occur. An acute oral dose of valproic acid suppressed noc-
turnal melatonin (25). Carbamazepine may decrease melatonin levels (26).

Melatonin affects multiple systems, including circadian rhythms, reproductive
organs, thermoregulation, and immunoregulation (27). Concerns exist regarding its
safety. Adverse effects reported include drowsiness, sleep disruption, nightmares,
hypotension, male gynecomastia with low sperm count, and abdominal pain. Concerns
also exist regarding effects on puberty, in light of delayed sexual maturation in animal
studies (28). Melatonin may also cause vasoconstriction, a particular concern for
patients with coronary artery disease. The effects of chronic use are unknown (29).

Important Herb–Drug Interactions

Although herbs and supplements are used commonly by patients with epilepsy, their
effects on concomitant medications and on seizures themselves are seldom considered.
The physician may not inquire about vitamins and supplements. If the question is asked,
knowledge is sparse about the desired effects, adverse side effects, and interactions of
herbs and supplements with other medications.

Three major types of interactions involving herbs and epilepsy should be consid-
ered: pharmacokinetic effects—the effects of herbs on drug metabolism; pharmacody-
namic effects—herb–drug interactions that occur in the brain and other organ systems
but are not predictable based on pharmacokinetic principles of absorption and metab-
olism; and the direct effects of herbs on the seizure threshold.

Two principal pharmacologic systems are affected by herbs: the P450 and P-glyco-
protein systems. The liver enzymatic system for drug metabolism, the P450 system, may
be induced (activated) or inhibited by medications, including herbs. The P-glycoprotein
(Pgp) transport system, which regulates the entry of medicines and herbs into the vascu-
lar and central nervous systems, may be induced or inhibited by medications, including
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herbs. Many AEDs affect the P450 system of hepatic metabolism. For example, phenobar-
bital, phenytoin, primidone, and carbamazepine are inducers of this system. Other agents
metabolized by the P450 system have accelerated metabolism and, subsequently, lower
blood levels and efficacy when given together with these hepatic inducers. Other medica-
tions, such as verapamil, affect the Pgp transport system and lead to less availability of
substances to remain in the central nervous system when Pgp is stimulated. Pgp has an
extruder function, acting as a gateway to remove substances from compartments.

Although many AEDs affect the P450 system, nearly all available AEDs are them-
selves metabolized by this system (exceptions are gabapentin and levetiracetam).
Carbamazepine, clonazepam, ethosuximide, felbamate, lamotrigine, oxcarbazepine,
phenobarbital, phenytoin, primidone, tiagabine, topiramate, valproic acid, and zon-
isamide all are eliminated (to variable degrees) via the P450 system (30).

Herbs that induce or inhibit the cytochrome P450 enzyme systems will reduce or
increase, respectively, the AED level. Several commonly used herbs interact with the
P450 system (Table 13.2). This potentially results in unexpected (and unrecognized)
subtherapeutic AED levels or toxicity. Foods also may affect the P450 system. Grapefruit
juice inhibits P450, increasing many AED serum levels. Broccoli, charbroiled foods, and
cigarettes are P450 inducers, lowering many AED levels.

The transport system is the other major pharmacokinetic system important when
considering the effects of herbs on AEDs and seizures. Several systems are probably
involved with this function; the Pgp system is the most thoroughly studied.

P-glycoprotein (Pgp) is an adenosine triphosphate-dependent pump that moves sub-
strates out of cells. Pgp is controlled by the multidrug-resistance gene (MDR-1). Pgp is
found in the choroid plexus and cerebral endothelium, where it contributes to the
blood–brain barrier and limits the entry of drugs into the brain. Pgp is also found in the
intestinal epithelium, where it limits absorption from the gut. MDR-1 expression, and there-
fore Pgp transport, is affected by many naturally occurring compounds (31). Any agent that
affects Pgp transport potentially affects the intestinal absorption of AEDs as well as their
regional delivery to the epileptogenic zone of brain. Herbs that affect Pgp are St. John’s wort,
garlic, pycnogenol, and pipsissewa. These properties are summarized in Table 13.2.

Pharmacodynamic interactions occur when herbs have clinical effects that may
potentiate or reduce the actions of other drugs. For example, betony has antihyperten-
sive properties and may exacerbate the effects of medications a patient is taking for
hypertension, thus leading to low blood pressure and fainting. Blue cohosh has antidia-
betic properties and may aggravate the hypoglycemic effects of medications prescribed
for a patient with diabetes. Kava has increased toxicity in combination with alcohol,
benzodiazepines, and barbiturates (39).

Products containing herbs are often combinations of multiple products or are
adulterated with impure products. The effects of such compounds are unpredictable. An
example is that of case reports supporting an antiepileptic effect of MSM, a nonpre-
scription supplement containing methsuximide (40). Methsuximide, marketed as
Celontin®, is a prescription AED used for decades in epilepsy, but practically abandoned
due to moderate side effects and limited effectiveness.

Asian, Herbal, and Homeopathic Therapies

138

Devinsky 13  4/18/05  5:28 PM  Page 138



The direct effect of herbs on seizures is a critical issue. Several herbs used to treat
seizures can exacerbate seizures. These include American hellebore, mistletoe, and scull-
cap. Table 13.3 lists some of the known effects of herbs on seizures.

T A B L E  1 3 . 3

Effects of Commonly Used Herbs on Seizures

Herb Effect on Seizures

Ginkgo Proconvulsant (41)

Evening primrose Proconvulsant

Ephedra Proconvulsant (42)

Mistletoe Anticonvulsant

Proconvulsant

American hellebore Anticonvulsant

Proconvulsant

Scullcap Anticonvulsant

Proconvulsant

Conclusion

Herbs that are commonly and consistently cited as effective treatments for epilepsy in
the alternative medicine literature have been reviewed here for their efficacy and safety
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T A B L E  1 3 . 2

Effects of Herbs on Drug Metabolism

Effect on Pgp-Mediated

Herb Effect on P450 Enzymes Transport

St. John’s wort (32, 33) Controversial Induces

? Inhibits acutely

? Induces chronically

Garlic (34) Inhibits Minimal interaction 

(? Low to moderate inhibition)

Echinacea (35) Inhibits

Pycnogel (36) Inhibits Inhibits

Milk thistle Inhibits

American hellebore (37) Inhibits

Mugwort (38) Inhibits

Pipsissewa (36) Inhibits Inhibits
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data. Although these herbs are used to treat seizures, a lack of clinical or laboratory data
supports the antiepileptic properties for six of the eight commonly referenced products:
American hellebore, betony, blue cohosh, mugwort, pipsissewa, and skullcap.
Laboratory data support antiepileptic effects for kava and mistletoe, but objective data
for clinical efficacy are unavailable for any herb. Safety data are lacking and, instead, sig-
nificant potential toxicities are associated with each. Several of the top selling herbs par-
adoxically have effects that may lower the seizure threshold and, hence, provoke seizures.

Herb–drug interactions are important in managing epilepsy, and the use of herbal
and alternative products by patients cannot be discounted as irrelevant to the treatment
of epilepsy. Herbs or supplements may increase or decrease the metabolism, absorption,
or transport of AEDs. Herbs may therefore alter the effectiveness or side effects of the
medications a patient is taking for epilepsy. In addition to these pharmacokinetic fac-
tors, herbs may alter the pharmacodynamics of multiple medications, altering the effect
of medications a patient is taking for epilepsy or other medical or psychiatric conditions.
Commonly used herbs may also directly affect the seizure disorder.

The role of alternative medicine in epilepsy is unclear. It is difficult to adopt a posi-
tion of comfort with the utilization of herbs for the treatment of seizures without evidence
of human efficacy, safety, or tolerability. Patients and physicians must be increasingly
aware that a complete medication history includes information on supplements and
herbs, with consideration of the implications associated with the use of these products.

Sources of Information on Safety of Herbal Products

National Center for Complementary and Alternative Medicine
http://nccam.nih.gov

Office of Dietary Supplement
http://odp.od.nih.gov/ods/

EXTRACT database
Centre for Complementary Health Studies, Exeter University, Exeter EX4 4RG
Tel: 01392 264496

PhytoNet Home Page
www.exeter.ac.uk/phytonet/

An information resource concerning development, manufacture, regulation, and
surveillance of herbal medicines

Main Regulatory and Registering Bodies in Herbal Medicine

National Institute of Medical Herbalists (NIMH)
56 Longbrook St., Exeter, EX4 6AH
Tel: 01392 426022 
Fax: 01392 498963
Email: nimh@ukexeter,freeserve.co.uk 
URL: www.btinternet.com/~nimh/
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Register of Chinese Herbal Medicine
PO Box 400, Wembley, Middlesex HA9 9NZ
Tel: 0171 470 8740 
URL: www.rchm.co.uk

European Herbal Practitioners Association
Midsummer Cottage Clinic, Nether Westcote, Chipping, Norton OX7 6SD
Tel: 01993 830419
Fax: 01993 830957
URL: www.users.globalnet.co.uk/~epha/
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C H A P T E R  1 4

Herbal Treatment of Epilepsy:
Phytotherapy
DANIEL J. LUCIANO, MD AND MARCELLO SPINELLA, PHD

Phytotherapy is a form of complementary and alternative medicine (CAM) that uses
plants to treat diseases, including epilepsy. The World Health Organization (WHO) has
estimated that 80% of the world population uses some form of herbal medication, and
it is estimated that greater than 50% of the United States population uses herbs for
medicinal purposes, at a cost greater than $3 billion annually. Herbs and other forms of
alternative therapy are most commonly used for chronic disorders that may not respond
ideally to conventional forms of therapy. In addition, many patients have become disil-
lusioned with the Western model of medicine. They are concerned about the potential
toxic side effects and cost of artificially produced medications and would prefer to use
“natural” remedies.

Herbs have been popular in Europe for centuries and remain so today. They were
also quite popular in American medicine until the twentieth century, when they were
largely replaced by pharmaceuticals. In the United States and elsewhere, they remain a
mainstay of treatment in the practice of homeopathy and naturopathy. They are still
used extensively in many developing nations.

Recently, herbs were found in a pouch worn by a 5,200-year-old prehistoric frozen
mummy (“Oetzi”) found in Northern Italy; he is now on display in Bolzano, Italy. The
first official compilation of herbal treatments was ordered by the King of Sumeria in
2000 B.C. and consisted of 250 substances. The ancient Greeks and Romans also pro-
duced written texts on herbal medicine, such as the Roman De Materia Medica from the
first century A.D.

In early herbology, the principle of the Doctrine of Signatures was used. Under this
principle, a heart-shaped leaf was used for heart disorders and red leaves were used for
bleeding disorders. Of course, this involved a great deal of trial and error. Interestingly,
many modern drugs were derived from plants that were used by the ancients. The word
drug was derived from the old Dutch word drogge, meaning, “to dry.” At least 30% of the
pharmaceutical drugs currently in use may have some plant derivatives in them (1). For
example, aspirin was derived from white willow bark, atropine from belladonna, digox-
in from foxglove, ephedrine from ephedra, morphine from the poppy, and quinine from
chinchona bark.
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Herbal Research

Limited scientific research addresses the use of herbs for the treatment of epilepsy, and
the experiments primarily involve animal models, rather than human subjects. Over 100
compounds from around the world have been tested; approximately half of them show
antiepileptic effects in one or more animal models of epilepsy (2). Only a small number
of human studies have been undertaken, performed primarily in the Far East. The
results are of questionable validity, however, because the studies involve small numbers
of patients. They are not the randomized, double-blinded, placebo-controlled trials
required for a sound scientific study.

The lack of human testing results from a number of factors. Herbs are considered
dietary supplements rather than drugs by the FDA and, therefore, clinical trials for use-
fulness and toxicity are not required. Western medicine also has ignored and avoided
alternative therapies until recently, and pharmaceutical companies lack interest because
patents cannot be issued for naturally occurring products. In addition, Western medical
and pharmaceutical research favors the study of isolated chemical compounds, as
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Commentary

Drs. Luciano and Spinella review herbal therapies for epilepsy. This review
complements the previous chapter by Drs. Conry and Pearl. The two sets of
authors take different approaches to this important area in complementary
and alternative therapies for epilepsy. Whereas the previous chapter by Drs.
Conry and Pearl takes a more scientific—What’s the evidence?—viewpoint
while simultaneously taking a hard look at toxicity data, in this chapter, Drs.
Luciano and Spinella provide a comprehensive review of major herbal thera-
pies, examining data for mechanisms of action based on animal or other stud-
ies, as well as efficacy in what are largely uncontrolled studies.

The result of these two chapters is a balanced view of herb use for
epilepsy, given our current level of knowledge. It is both a frustrating and
exciting area for epilepsy therapy. Several herbs are likely to modulate seizure
activity and could, if well studied, provide help to many people with epilepsy.
In some medical cultures, especially in Asia, herbs have been used continu-
ously for millenia, and their experience could provide a valuable starting point
for systematic study. The herbs that have been traditionally used or shown in
animal or small human studies to have antiepileptic effects should undergo
more rigorous study to examine their potential therapeutic and toxic effects.
As highlighted in Chapter 17 on Traditional Chinese Medicine, Drs. Shaobai
Wang and Yanmei Li give other examples of herbal preparations that show
benefits in preliminary studies. Emerging research in this area will provide
more definitive information on the benefits and risks of these therapies. We
anxiously await the results!
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opposed to the multiple agents found in herbs and herbal mixtures. Clearly, with basic
science suggesting the utility of a number of herbal compounds, and the persistence of
seizures in many patients despite the use of all approved medications, more human
research in this area is sorely needed.

Possible Antiepileptic Mechanisms of Action

Herbs may have antiepileptic effects in several ways. The most obvious may be via tran-
quilizing properties and improvement of sleep, because sleep-deprivation can precipi-
tate seizures. Valerian, kava, and passion flower may work in this fashion. Valerian and
kava may also increase brain levels and/or the binding of the nerve transmitter gamma
aminobutyric acid (GABA), which quiets nerve activity (3). Passion flower may act by
stimulating sites in the brain that usually receive tranquilizing benzodiazepine drugs,
such as diazepam (Valium®) (3). Finally, some herbs, such as TJ-960, may act as antiox-
idants and prevent cell damage in the brain.

Western Herbs

Many herbs from around the world show some antiepileptic effects in cellular prepara-
tions or live animals. These herbs have not been systematically studied in humans, how-
ever, and recommendations are based almost exclusively on anecdotal data. Table 14.1
lists Western herbs that have been recommended in various sources for the treatment of
epilepsy. Those that are italicized are the most commonly cited and will be discussed in
greater detail. Table 14.2 lists typically recommended doses of some of the most com-
monly used herbs.

T A B L E  1 4 . 1

Herbs for Epilepsy

Valerian root Scullcap European mistletoe

Black cohosh Kava Marijuana

Hyssop Blue vervain Yarrow

Geranium Kelp Bupleurum

Passion flower Carline thistle Elderberry (inner bark)

Mugwort Lady’s slipper Aloe

Betony European peony Ginseng

Flax seed oil Ginger Linden flowers

Chrysanthemum Forskolin Behen

Burning bush Calotropis Gotu kola

Groundsel Lily-of-the-valley Tree of heaven

Yew
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T A B L E  1 4 . 2

Recommended Doses of Western Herbs Used in Epilepsy

Valerian 150–450 mg per day at bedtime or in divided doses. Dr. Andrew Weil

recommends one dropperful of tincture with water three or four

times a day (4).

Scullcap 1–2 grams three times a day. Liquid extract, 2–4 mL three times a day.

European mistletoe 10 grams per day. Liquid extract 1–3 mL three times a day.

Black cohosh 800–2400 mg per day.

Kava Capsules of root extract, 150–300 mg twice a day with food or liquid.

Valerian (Valeriana officinalis)

Valerian is a flowering herb native to Europe and Asia that has been known as a sedative
for thousands of years. It has remained an extremely popular herb in Western countries,
particularly in Germany and Russia. Research has shown it to improve the quality of
sleep (5), and it is the active component in many of the prescribed and nonprescription
preparations used for nervousness and insomnia. Although it has been perhaps the most
common herb prescribed for epilepsy throughout the ages, there remains no significant
animal or human proof of its usefulness in this disorder. It might work against seizures
by increasing the release of and inhibiting the breakdown of the brain transmitter
GABA, thereby inhibiting nerve activity in a manner similar to that of the benzodi-
azepine drugs, such as diazepam (5). Alternatively, valerian might have an indirect
antiepileptic action because of its sedative effect and normalization of sleep. Notably,
sudden discontinuation of valerian after chronic use can cause a withdrawal syndrome
characterized by delirium, similar to withdrawal from benzodiazepines or alcohol (6).

Valerian has been one of the most widely prescribed herbs throughout history for
the treatment of epilepsy. It was probably named after the Roman emperor Valerianus,
who reigned from 253 to 260 A.D. The Roman doctor Galen called it phu because of its
foul odor. Known as a tranquilizing agent for many centuries, it was the substance
German folklore claimed that the Pied Piper used to charm the rats of Hamlin. (He used
it to charm their children away, too, when the townsfolk refused to pay him.) In the six-
teenth century, an Italian physician claimed that valerian cured him of epilepsy. In 1597,
the herbalist John Gerard prescribed it for convulsions. Valerian was later used to treat
“shell shock” during World War I and to calm civilians during bombing raids in World
War II. It was in the U.S. Pharmacopoeia until 1946, and remains popular as a sleeping
aid and tranquilizing agent in many herbal preparations in Europe.

Scullcap (Scutellaria galericulata, S. lateriflora)

Scullcap is an herb, native to North America, that has been used as a nerve tonic for the
treatment of restlessness, insomnia, spasms, and delirium tremens in alcoholics. It has
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been used to wean addicted individuals from morphine, barbiturates, diazepam, and
meprobamate. A chemical in the plant, scutellarin, has sedative and antispasmodic
effects. It has been used to treat epilepsy, but no experimental data support its use.
Scullcap may be used as the dried herb or liquid extract (see Table 14.2). Side effects may
include giddiness, confusion, stupor, and twitching (7). This herb should not be used in
conjunction with the drug disulfiram (Antabuse®) or drugs designed to suppress the
immune system, because it may enhance the immune response (7). Preparations of
scullcap may be contaminated with another herb, teucrium, which may cause liver dam-
age (7). Thus, monitoring of liver function may be warranted when using scullcap, par-
ticularly if used in conjunction with antiepileptic drugs (AEDs) that are potentially toxic
to the liver.

Kava (Piper methysticum)

Kava is an herb native to the South Seas, where it is valued for its calming and sedative
properties. Double-blind studies in humans have shown efficacy for treating anxiety (8).
Kava also appears to have analgesic, muscle-relaxing, and anticonvulsant effects, though
these have not been scientifically proven in humans. The anticonvulsant potential of
kava may be mediated via an enhancement of GABA within the brain, or possibly via
blockade of sodium and calcium channels, similar to the actions of several standard
AEDs (8). Rare instances of abnormal movements, acute hepatitis, liver failure, and rash
(8) have been reported with kava. This herb is contraindicated in depressed patients
because the danger of suicide may be increased (8).

Black Cohosh (Cimicifuga racemosa)

Black cohosh is a plant native to North America. Its root is used for menstrual and pre-
menstrual symptoms. It may have an estrogenic effect (8). It has also been used as a
sedative and in the treatment of epilepsy and chorea. A report documents one person
experiencing a seizure when taking this herb, but the subject was also using evening
primrose oil, a possible proconvulsant (1). Black cohosh is generally well tolerated at
usual doses, producing occasional gastrointestinal side effects. This herb is contraindi-
cated during pregnancy due to an increased incidence of spontaneous abortion. It also
amplifies the effects of antihypertensive medications, possibly resulting in low blood
pressure (8).

European Mistletoe (Viscum album)

European mistletoe is an epiphytic parasitic plant found primarily in Europe. Though
unproven, the stem acts as a tranquilizer and the fruit is used to treat epilepsy and reg-
ulate blood pressure. Chemicals in the herb (lectins) are cytotoxic and immune-
enhancing. Mistletoe may also improve joint problems and enhance survival time in
cancer (8).
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Marijuana (Cannabis sativa)

Marijuana is an herb with several potential medicinal properties, including antiepilep-
tic effects. It was first used for the treatment of epilepsy in the nineteenth century. The
plant contains approximately 60 active substances; cannabinoids, including THC (delta-
9-tetrahydrocannibinol), the main chemical responsible for the mental effects of the
drug; and CBD (cannabidiol). Specific receptors for cannabinoids are located through-
out the brain in areas that modulate seizure activity. Several small studies have examined
these chemicals in various models of epilepsy and in various animal species. THC has
variable effects, being antiepileptic in some models and forms of epilepsy (e.g., partial
epilepsy), but with evidence that it can provoke seizures in inherited generalized epilep-
sies (9). Studies using CBD—which does not cause a “high”—seem to indicate it is more
purely anticonvulsant. Several small double-blind human studies of CBD in epilepsy
found an insignificant reduction in seizures; however, the study populations were small,
and low doses of CBD were used (9). One epidemiologic study of drug use and new
onset seizures found that marijuana may be protective against first seizures in men (10).
As with alcohol, withdrawal seizures may occur upon sudden discontinuation after reg-
ular use (10); the author (DL) has seen this occur in four patients. The data on marijua-
na and epilepsy remain very mixed and no general statements can be made. The com-
pound CBD, derived from marijuana, may prove most useful, but further research is
needed. In addition, marijuana use remains illegal at this time, and its long-term use is
associated with other health problems, such as pulmonary and endocrine disorders.

Eastern Herbs

Herbs, as well as other alternative therapies, have historically played a much greater role
in Eastern medicine, which often uses mixtures of herbs rather than single agents. As a
result, it is difficult to know which of the components may actually be responsible for
antiepileptic effects. In addition, published studies on these herbs do not include com-
parison with a placebo or “blinding” of the experimenters, thus the results may not be
scientifically sound.

Qingyangsen is a mixture of Chinese roots that was given to 32 patients with an
average of four generalized tonic-clonic seizures per month who were not controlled on
AEDs. After 2 to 9 months of treatment, nine patients were reportedly seizure-free with-
out side effects (11). An animal study of this mixture combined with phenytoin showed
that it may reduce the production of those proteins in brain cells that may contribute to
the occurrence of seizures (12). Another unblinded study treatment using a mixture of
13 Chinese herbs was compared to phenobarbital (1). One hundred patients received the
herbal mixture and 40 received phenobarbital. Seizure improvement was similar in the
two groups after 8 months of treatment, but fewer side effects were experienced by those
using the herbal mixture.

In another study, the herbal preparation Zhenxianling, which contains peach
flower buds, human placenta, and other ingredients, was given to 239 patients (13). A
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>75% reduction in seizures was reported in 66%, and a >50% reduction in another 30%
of persons studied.

Two Asian herbal mixtures of the same nine herbs have been reported to have simi-
lar antiepileptic efficacy: Japanese sho-saiko-to (or saiko-keishi-to) and Chinese chai-hu-
keui-chi-tang (bupleurum-cinnamon combination) (14). These are composed of
Bupleurum falcatum (thorowax) root, Paeonia lactiflora (peony) root, Pinellia ternata (ban
xia) rhizome, Cinnamomum cassia (cassia) bark, Zingiber officinale (ginger) rhizome,
Zizyphus jujuba (jujube) fruit, Panax ginseng (Asian ginseng) root, Scutellaria baicalensis
(scullcap) root, and Glycyrrhiza uralensis (licorice, gan cao) rhizome in differing ratios
(14). Animal studies show that this herbal mixture may prevent seizures by inhibiting the
effects of calcium or by affecting cyclic nucleotides in nerve cells (15). A similar mecha-
nism may explain the antiepileptic affect of Coleus forskohlii, an important herb in the
Ayurvedic treatment of epilepsy (14). Some human studies on these Oriental herbal mix-
tures have been reported, but some are unpublished or are in Japanese, and others are not
scientifically sound by Western standards. In one study, saiko-keishi-to was given to 24
epileptic patients and reportedly resulted in seizure control in 25% for at least 10 months
(16). Approximately 50% showed improvement overall, usually within 1 month. In one
unpublished study of the bupleurum-cinnamon mixture, approximately 50% of 35
epilepsy patients were reported cured (17). Sho-saiko-to has rarely been associated with
the development of allergic lung inflammation and death, as well as liver injury (14).

TJ-960, another mixture of nine herbs, is the most common and important of the
herbal medicines used to treat epilepsy in Japan. Its components include Paeoniae radix,
Cinnamomi cortex, Bupleuri radix, Zingiberis rhizoma, Glycyrrhizae radix, Ginseng radix,
Scutellariae radix, Pinelliae tuber, and Zizyphi fructus (1). TJ-960 was given to 26 patients
with epilepsy and compared with 17 untreated patients (18). After 2 months, 33% of the
treated patients showed a 25% reduction in seizures and improvements in cognitive
functioning.

Seizures Provoked by Herbs

Although some herbal medicines are considered therapeutic, several herbal medicines
may actually worsen seizures. Seizures result from excessive and chaotic activity in the
brain, and certain herbs that stimulate brain activity can increase the likelihood of
seizures. These herbal medicines may do the opposite of what patients and physicians
hope to accomplish.

Ephedra (Ephedra sinica)

Ephedra is also commonly known by its Chinese name, ma huang. It is a traditional med-
icine that has been used for thousands of years in Asia; it was also well known to native
Americans in the Midwest. The main active ingredient in ephedra is ephedrine. Ephedrine
has stimulating and activating effects, and imitates norepinephrine. It is very similar in
chemical structure to amphetamines, which were actually created with ephedrine in mind.
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The U.S. Food and Drug Administration (FDA) analyzed cases of adverse events
associated with ephedra use between June 1, 1997 and March 31, 1999. A few of these (7
out of 140) cases involved seizures associated with taking ephedra. In many cases, no
past history of seizures existed, but seizures were invoked by taking other stimulants in
combination with ephedra, such as caffeine or the nonprescription drug phenyl-
propanolamine. Ephedra stimulates the brain and may worsen seizures, so it is probably
best avoided by people who have experienced seizures. It is a main ingredient in the
recreational drug herbal ecstasy.

Herbs Containing Caffeine

Caffeine is perhaps the most commonly used stimulant in the world. Several plants pro-
duce caffeine and theophylline and theobromine, which are close relatives of caffeine.
Most people readily know that coffee (Coffea arabica and C. robusta) and tea (Camellia
sinensis) have caffeine in them, but several other herbal medicines also contain caffeine.
Cocoa (Theobroma cacao) is the main ingredient in chocolate-flavored foods, from
candy bars to hot cocoa. There are usually 20 to 60 milligrams of caffeine in an average
chocolate bar (200 grams of chocolate). That isn’t a lot of caffeine, but eating several
pieces of chocolate, particularly dark chocolate, can add up to a significant amount. It
also takes the body several hours to process caffeine, so eating several pieces throughout
a day can have a cumulative effect. Cocoa also has higher amounts of theobromine in it,
which acts in a manner similar to caffeine.

The cola nut (sometimes spelled kola) (Cola acuminata and Cola nitida) comes
from Africa and also contains caffeine. As the name suggests, it was part of the original
recipe for Coca-Cola®. Two plants from South America, maté (Ilex paraguariensis) and
guarana (Paulinia cupana), also contain caffeine. Maté comes from a holly-like bush and
is prepared as a popular tea in Argentina, Paraguay, and Brazil. Guarana is made from
the seed of a climbing shrub that grows in the Amazon. It was used as a stimulant by
Amazonian natives, but its popularity in developed countries has been growing. People
are usually less aware that these plants also contain caffeine.

Caffeine and its relatives stimulate the release of neurotransmitters in the brain,
thus increasing brain activity and creating a mentally stimulating effect. Caffeine can
prolong seizure activity in several animal studies. Caffeine can also prolong seizures in
people who are given electroshock treatments for depression. So, it is probably best for
people with seizures to avoid or at least minimize their use of caffeine. It is also impor-
tant to pay attention to the contents of supplements and foods to avoid the accidental
ingestion of caffeine. Many nonprescription weight reduction or energy formulas con-
tain caffeine as a key ingredient.

Ginkgo (Ginkgo biloba)

Ginkgo is a popular herbal medicine for improving memory, and some good research
suggests that it may be helpful in this respect. The ginkgo tree has characteristic fan-
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shaped leaves that are usually processed into an extract and sold in capsule or tablet
form. The active ingredients in ginko are flavinoid glycosides and terpene lactones. It is
uncertain how these improve memory, but they may increase brain acetylcholine levels.

The FDA has received seven reports of people experiencing seizures after taking
ginkgo. In four of these cases, multiple herbs were taken, but three cases involved gink-
go only. It cannot be determined whether ginkgo actually caused these seizures, or
whether the association was due to chance. Many people take ginkgo daily and do not
experience seizures; however, ginkgo does activate electrical activity in the brain, which
could alter sensitivity to seizures. It may be safer for people diagnosed with epilepsy to
avoid taking gingko until more is known about its effects.

Ginseng (Panax ginseng and Panax quinquefolius)

The name ginseng typically refers to two plants, Asian ginseng (Panax ginseng) and
American ginseng (Panax quinquefolius). A third plant, Siberian “ginseng” (Eleutherococcus
senticosus) is unrelated to actual ginseng and little is known about it. American and Asian
ginseng have several of the same active ingredients, ginsenosides. Both plants have a repu-
tation for treating many different ailments, including memory loss. Although animal
research indicates that ginseng may improve memory, very little research has been done to
prove or disprove this in humans.

Ginseng can cause several chemical changes in the brain, so it is hard to predict
what effect it may have on seizures. Ginseng activates the hypothalamic-pituitary-adre-
nal stress hormone system. Stress hormones can worsen seizures, and it may best for
people with epilepsy to avoid them.

Evening Primrose (Oenothera biennis) and
Borage (Borago officinalis)

Evening primrose has become a popular herb for premenstrual syndrome, although
whether it really helps is uncertain because the results of research have been inconsistent.
Borage has a reputation for treating depression, inflammation, fevers, and coughs, but
these effects have never been tested. Both plants are sources of the fatty acid, gamma-
linolenic acid, but it is not certain what effect gamma-linolenic acid has on seizures. Some
research suggests that these herbs may reduce seizures; some suggests that they may
increase them. More research is needed to resolve this issue, so it may be best for patients
to avoid evening primrose and borage until more is known about their effects.

Essentials Oils

Essential oils are extracted from a variety of plants and used for aromatherapy, massage,
and other purposes. An essential oil may contain hundreds of chemicals in a highly con-
centrated form. Although it may seem harmless to simply smell something or rub it on
the skin, as opposed to swallowing a tablet, chemicals can gain entry into the body and
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the brain by these routes. The lungs are a very fast way to deliver a drug into the blood-
stream; this is what occurs when a person inhales or smokes a drug.

Several essential oils can worsen seizures. In some reported cases, certain oils
caused seizures in people who had not experienced seizures previously. Some of these
cases involved ingesting the oils by mouth and others through absorption through the
skin. The essential oils of greatest concern are: eucalyptus (Eucalyptus globulus), fennel
(Foeniculum vulgare), hyssop (Hyssopus officinalis), pennyroyal (Mentha pulegium or
Hedeoma pulegioides), rosemary (Rosmarinus officinalis), sage (Salvia officinalis), savin
(Juniperus sabina), tansy (Tanacetum vulgare), thuja (Thuya occidentalis), turpentine
(Pinus species), and wormwood (Artemisia absinthium). Wormwood is the active ingre-
dient in the alcoholic beverage absinthe, which contains the convulsant chemical thu-
jone. This substance may have caused or worsened Vincent van Gogh’s epilepsy and
hallucinations (19). Many of these plants are commonly used as cooking spices and
may seem harmless at face value; however, unlike normal cooking spices, they are high-
ly concentrated in essential oil form. They should be avoided by people who have
seizures.

Other Herbs

Rarely, seizures were reportedly provoked by the herbs bearberry (Arcostaphylos uva-
ursi), yohimbe (Pausinystalia yohimbe), monkshood (Aconitum sp.), and water-hemlock
(Cicuta douglasii) (1). There was one report of a seizure in a person using black cohosh
(Cimifuga racemosa), but this person was also using evening primrose oil simultaneous-
ly. Seizures may also be precipitated by the abrupt discontinuation of herbs with seda-
tive properties, such as valerian and kava.

Herbs That Interact with Prescription Medications

Several herbs may interact with AEDs, for a number of reasons. Some herbs have actions
similar to antiepileptic medications, thus excessively magnifying the effects of those
medications. For example, the herbs valerian, kava, passionflower, and chamomile may
amplify the sedative effects of AEDs. Others may change the way the body breaks down
the AEDs, so that the body breaks down the medication too slowly or too quickly.

Herbal Sedatives

The active ingredients in kava are known as kavalactones; they have at least two effects
that can interact with antiepileptic drugs. Kavalactones magnify the effects of GABA,
which slows down (inhibits) activity in the brain. Certain AEDs, such as phenobarbital
and benzodiazepines, similarly enhance the action of GABA. Kavalactones also reduce
the electrical excitability of brain cells in a manner similar to carbamazepine (Tegretol®)
and phenytoin (Dilantin®). Thus, taking kava at the same time as AEDs would likely
magnify the effects, causing clouded thinking and excessive sedation.
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The active ingredients in valerian are terpenes and, similar to kavalactones, these
seem to boost the effects of GABA, thereby reducing activity in the brain. Research in
humans has shown that valerian has sedative effects. Taking valerian in combination
with AEDs could cause oversedation and difficulty in thinking. Specifically, animal stud-
ies have shown that valerian has an additive effect when used with barbiturates and ben-
zodiazepines (8).

Passionflower (Passiflora coerulea and Passiflora edulis) are flowering North
American plants that also bear the sweet passionfruit. Native Americans have long used
passionflower tea for its sedative and anxiety-reducing effects. The active ingredient in
passionflower may be the flavonoid chemical chrysin, which acts in a manner similar to
the benzodiazepines, such as diazepam and alpraxolam (Xanax®). Both animal and
human studies have shown passionflower to have sedative and anxiety-reducing effects.
One study showed antiepileptic effects in mice, but this has never been tested in humans.
Thus, taking passionflower at the same time as AEDs could magnify their effects.

Two species of chamomile are commonly used, German (Matricaria recutita) and
Roman (Chamaemelum nobile). These are flowering herbs, daisylike in appearance.
Chamomile is traditionally used for its relaxing and digestive effects. The active ingredi-
ents in chamomile also appear to be flavonoids, as are found in passionflower. Flavonoids
work in a manner similar to benzodiazepine medications. The mild sedative effect of
chamomile might magnify the side effects of AEDs; however, interactions between
chamomile and antiepileptic medications have never been reported. Nevertheless, people
taking AEDs and drinking chamomile tea should be aware of a possible additive effect.

St. John’s wort (Hypericum perforatum) is popular for treating depression, and research
supports its efficacy for depression of mild to moderate severity. A few studies show an effi-
cacy similar to that of some prescription antidepressants. St. John’s wort may interact with
AEDs  or increase the liver metabolism of certain drugs, giving them less of an effect than
intended. For example, St. John’s wort can affect warfarin (used to prevent blood clotting),
cyclosporin (used in organ transplants), and indinavir (used to treat HIV). St. John’s wort
does not appear to affect carbamazepine, but it may lower the levels of other AEDs metabo-
lized in the liver, such as phenytoin and phenobarbital. Paeoniae radix, a component of TJ-
960 (discussed previously), delays the absorption of phenytoin, and Shankapushpi, an
Ayurvedic herbal preparation for epilepsy, may lower phenytoin levels (1).

Several herbs can inhibit the liver enzyme cytochrome P450, which is involved in
the breakdown of many drugs, including AEDs (e.g., phenytoin, carbamazepine, and
phenobarbital). These herbs include garlic, echinacea, licorice, chamomile, wild cherry
(Trifolium pratense), and dillapiol (1). The resulting elevation in drug levels might cause
clinical toxicity.

Using Herbs Wisely

Herbs, although natural, can have significant side effects. In addition, because they are not
closely regulated, many side effects may not be reported. There has been concern over kava
potentially causing liver damage (8). Twenty-five cases were reported in other countries,
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and the FDA is investigating cases reported domestically. It is difficult to know whether
kava actually caused the liver problems, or whether these cases are chance association.
Pacific Islanders have been using kava for hundreds of years, and they do not seem to have
an unusual increase in liver disease. Continued monitoring and research will be needed to
resolve this issue. Kava may present a greater danger to people with liver disease or those
taking additional drugs that can affect the liver, even if it is safe in healthy people.

Most herbs are used to treat minor health problems, as opposed to major diseases,
such as epilepsy. Therefore, they should not be considered a substitute for prescribed
AEDs. Patients using herbs should notify their physician, due to the risk of interactions
with medications. Likewise, herbal practitioners should be advised as to the medical his-
tory of those who consult them, including allergies and medications being taken.
Notably, 40% of patients using CAMs did not report their use to their physicians (20).
Patients should also be aware that it is wise to discontinue herbs at least 2 weeks prior to
any surgery, because some herbs may cause bleeding irregularities or may interfere with
anaesthesia.

The Regulation of Herbal Medicine

There is a tendency to put great trust in herbs because they are “natural” and, therefore
“better” than artificially produced pharmaceutical drugs. Herbs are not considered
drugs by the FDA, but rather dietary supplements that are largely unregulated, unlike
drugs. As a result, the amount of active ingredient can vary between products manufac-
tured by different companies, and even between batches produced by the same compa-
ny. A company that produces herbs has to provide a reasonable assurance that their
products are not harmful and the company cannot claim that its product cures or pre-
vents a disease. Otherwise, a company can make any other claim about the supposed
benefits without supporting evidence. No legal requirement stipulates that herb manu-
facturers list the contents, side effects, safety, efficacy, or drug interaction information on
the label. The FDA can only recall an herb if harmful effects are found. This information
highlights the fact that patients should find out as much as possible about an herbal
preparation before taking it.
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C H A P T E R  1 5

Homeopathy
SIMON TAFFLER, DSH, PCH

A new vision of healthcare is emerging in North America and Western Europe: integrat-
ed healthcare. This vision utilizes conventional, alternative, and spiritual care from a
holistic standpoint. Given the primacy of allopathic medicine in the Western world, most
healthcare service providers consider the provision of integrated healthcare from within
the existing healthcare system. For instance, a general practitioner may use homeopathy
to provide a different approach to eliminate symptoms without addressing underlying
causes. In my experience, the holistic components of comprehensive medical practices
are employed only when conventional approaches fail, but homeopathy is more than a
last resort for epilepsy sufferers. Homeopaths should work in conjunction with allopaths
as a supportive resource, rather than as practitioners of an adjunct medical practice.

Homeopathic Reality

Professional homeopaths straddle two paradigms, two visions of reality, and two views
of health, balance, and harmony. Conventional medical science—with its biochemistry,
radiography, and surgery—is a marvelous triumph of technical prowess. Yet, it is repre-
sentative of a worldview that has fragmented mind, body, and spirit, and the individual,
society, and nature. It operates on the assumption that everything consists of matter and
that all phenomena are causally determined by mechanistic forces. Therefore, where
nonmatter is involved—consciousness for example—such phenomena are regarded as
being of secondary importance.

These assumptions, together with the assumed linear relationship between exter-
nal cause and internal effect, have produced ideas and values that promote a mechani-
cal view of the body, illness, and disease. Materially bound, conventional medicine
assumes that anything that cannot be measured, tested in a laboratory, or probed by
technical applications simply does not exist. From such a perspective, it is difficult to
understand the nature of healing as addressed by homeopathy.

Conversely, homeopathy assumes the body is alive and dynamic, continuously
evolving, with growth perceived as the ground of being. It is not a mechanistic, materi-
ally based view of reality, but rather an entirely different landscape of connections, of
phenomena that cannot be reduced to simple cause and effect.
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Homeopathy represents a continuum worldview: the constant flux of dynamic
processes between matter-body-mind-soul-spirit. Material things are viewed as embed-
ded in a living universe, which in turn exists within a realm of consciousness that is
defined as “the subjective state of being currently aware of something, either within one-
self or outside of oneself” (1). In this context, consciousness includes awareness of
objects, events, body sensations, memories, daydreams, night dreams, emotional feel-
ings, and inner speech. Ultimately, it is consciousness that experiences moods, stress,
disease, and healing. Subjective experiences can only be expressed and articulated by the
individual having the experience. Such verbal reports—together with other sensory per-
ceptions from the patient and the practitioner—are the basis of homeopathy.

Thus, in the homeopathic worldview, human beings have the potential to be aware
of, identified with, and articulate all states, from matter to spirit. All events are viewed as
phenomena in consciousness, with an emphasis on relationship, process, and intercon-
nectedness. Cause and authority are considered internal rather than external. From this
perspective, homeopathy addresses our uniqueness—the personal traits and patterns of
behavior that constitute each person’s absolute individuality.

Many patients with epilepsy suffer from idiopathic epilepsy, where no pathologic
basis for seizures has been identified. This is a disorder in which homeopathy can signif-
icantly contribute to treatment by addressing all aspects of the disease process. The fol-
lowing description of epilepsy from a patient (in her own words, during a 90-minute con-
sultation) illustrates the level of communication that a homeopath invites from a patient.

I get seizures. They come suddenly and frighten everyone, so I avoid
being with people. I like being alone. I hate small rooms; they always feel
crowded to me. I’ve never flown, as the thought of flying in a narrow tube
freaks me out. I think that’s what may start them off—a feeling of constriction.

Before a seizure starts, I feel a weird sensation, an aura of confusion. Then
I heat up. It feels as if hot water is being poured down my neck to my womb.
Suddenly, I’m sweating and smell sour. Everything goes yellow. I completely
lose my mind—I become literally absentminded. I stop understanding what
people are saying. I hear them, but it’s all weird sounds. I don’t talk, as I know
it would be completely unintelligible. Then suddenly, extreme tiredness—pure
exhaustion. It’s as if I am in a fever dream. All of my senses are mixed up.

After that comes the seizure.
It’s a sudden loss of control, total and complete. Everything feels heavy,

and then it’s like all the lights just turn off. My jaw moves of its own accord
and I chew my tongue. I wake up on the floor, often bruised somewhere. My
tongue feels heavy; it tastes metallic and is all chewed up. Afterwards, I’m
exhausted and need to sleep—but I feel exhausted when I wake up. Sleep gen-
erally doesn’t regenerate me—being alone does.

The scariest part is knowing it’s happening and I can’t control it. They
started years ago when I was a kid. My parents think it was after I got sun-
stroke. They are mostly controlled by drugs, but I still get them occasionally.
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I have always been a tomboy—always loved being out in all weathers.
I’m a walker—like the aborigines, I go walkabout. It started when I was a kid;
I would just walk off from the playground to be alone.

I’m passionate about plants and gardens. I’ve won a couple of garden
design competitions—hate it when I lose. I want to travel, to fly, and see trees
and plants around the world. Otherwise, no particular physical problems,
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Commentary

Many allopathic medical practitioners dismiss homeopathy outright. They
regard homeopathic medicines, with their diluted strengths, as capable of
producing therapeutic benefit only through placebo effect. The author points
out, however, that homeopathy is more than the prescribing of medication,
and that all healthcare providers can benefit from homeopathy’s intensive
focus on history-taking and its holistic approach. The case report presented in
this chapter illustrates this well. Although no studies evaluate the efficacy of
homeopathy for epilepsy, other disorders have been studied in a systematic
way. A double-blind crossover study demonstrated the efficacy of a homeo-
pathic preparation for seborrheic dermatitis, when compared with placebo (1).
Additionally, homeopathic medications may be beneficial for otitis media in
children and to relieve the complications of chemotherapy (2,3). On the other
hand, numerous studies were unable to document efficacy of homeopathic
medications for numerous illnesses (4).

Based on the available information, we support the holistic approach of
homeopathy, especially with regard to risk factor analysis and lifestyle modifi-
cation for patients with seizures; however, we cannot support the use of home-
opathic medicines to treat seizure disorders until well-controlled studies verify
their efficacy. Additionally, we caution patients about the serious risks of dis-
continuing antiepileptic medications to try homeopathic medicines instead.
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just annual sneezing fits from lily pollen. Some PMS—achy pains in my
womb area that go as soon as the blood starts.

The homeopath, employing an holistic approach to this patient, would aim to treat
not only the seizures, but the coexisting problems, including claustrophobia, unrefresh-
ing sleep, and premenstrual symptoms.

The Art of Homeopathy

The clinical practice of homeopathy is founded on empirical principles, primarily that
substances capable of causing physical and psychologic disorders can be used to remedy
similar illnesses. The growth and evolution of homeopathy is based on evidence of verifi-
able cures using these proven medicines. It is not, as is often thought, the degree of dilu-
tion that makes medicines homeopathic, but the similarity (homeo) of the disease or suf-
fering (pathos) to the pathogenic affects of the medicine. Importantly, their similarity must
encompass the basis of the disorder, rather than just immediate symptoms. Details of the
patient’s physical, emotional, and psychologic characteristics, as well as any factors or cir-
cumstances that ameliorate, aggravate, or modify the condition, are matched with the
medicine. The concordance between the particular phenomenologically descriptive pic-
ture of the given condition and the remedy enable the treatment to be highly personal and
constitutionally specific. Therefore, the same disease may require treatment with different
medicines for different people, and two different diseases may require the same medicine
when the patients are of similar emotional disposition and constitutional makeup.

The underlying assumption in homeopathy is that disease is a process, not a given
state. Physical symptoms are seen as an expression of the body in its reaction to an often
hidden problem, rather than the disease itself. Homeopathic remedies are viewed as
assisting the natural tendency of the vital principal (spirit, soul, mind, and body) to heal
itself. All symptoms of ill health are regarded as expressions of disharmony within the
whole person and that it is the person who needs treatment, not the disease.

The art of the homeopath is, to a large extent, the matching of symptoms with the
correct remedy. Mental, emotional, spiritual, and physical symptoms are analyzed and
translated into homeopathic prescribing language, or rubrics. These translators are
organized into repertories and, hence, the translation process is known as repertorisa-
tion. For the patient described above, who complains of convulsions preceded by absent-
mindedness and a sense of confusion, the homeopath would look in a repertory under
the rubrics “absent mindedness before epileptic convulsions” and “aura of confusion
before epileptic paroxysm” to find the remedies that include these symptoms. To facili-
tate this repertorisation process and arrive at a remedy, homeopaths refer to reference
books known as Materia Medica for completeness of the chosen remedy. Materia Medica
contains collections of symptoms listed according to remedy name. In theory, for any
given disease process, there is only one appropriate remedy.

In our example case above, the patient was particularly articulate, which enabled
repertorisation with minimal interpretation. The rubrics used were:

Asian, Herbal, and Homeopathic Therapies

160

Devinsky 15  4/18/05  5:30 PM  Page 160



• Fear, claustrophobia in narrow places
• Aura from throat to uterus before epileptic paroxysm
• Absentmindedness before epileptic convulsions
• Aura of confusion before epileptic paroxysm
• Perspiration with sour odor
• Metallic taste
• General aggravation or ailments from sunstroke
• Aversion to company, which aggravates, with fondness for solitude
• Pain in the uterus with the menses, ameliorated by the flow of blood

The rubrics indicated—and the Materia Medica confirmed—one remedy:
Lachesis. This was prescribed over 17 months, during which time the patient slowly
reduced her conventional medication as her confidence in homeopathy increased, and a
seizure-free state was reached. During the following 3 years she was seizure-free, with no
hayfever or premenstrual symptoms; she slept well and overcame her fear of flying after
a further 6 months of treatment.

Frequently, a series of remedies must be prescribed before the practitioner and
patient arrive at the most relevant prescription. One reason for not prescribing the most
appropriate remedy immediately lies in the case-taking and interpretation process.
These two processes constitute the art of the homeopath, who uses learned skills and
experience to notice similarities in style and form, thus enabling them to see correspon-
dences that patients frequently miss; however, it is not until the patient understands the
depth of information required by the homeopath that the correct remedy can be pre-
scribed. In situations in which the patient is unable to fully describe his experiences,
such as with children, the practitioner relies on the observations and experiences of fam-
ily members to fully convey a picture of the epilepsy.

The personal experience of the patient, together with the skills of the homeopath,
can lead to a treatment program that assists the facilitation of health goals, such as a life
without seizures or a reduction in the toxicity caused by long-term chemically based
medication. This is the place where allopathy and homeopathy meet. The combination
of symptomatic allopathic treatment with holistic, individualized homeopathic treat-
ment—where no contraindications exist—can lead to an eventual reduction in chemi-
cal dependence and epileptic seizures.

The Science of Homeopathy

The complete philosophy and prescribing process of homeopathy was explained and
amplified by Samuel Hahnemann (1755–1843) through six editions of his Organon of
the Medical Art. The principal of the minimum dose was Hahnemann’s response to the
toxic effect of conventional medicines. He proposed the dilution of medicines in a non-
linear, step-by-step, vigorously shaken fashion, whereby the toxic intensity diminishes as
the energetic effect increases. Moreover, he illustrated how this stepwise dilution acti-
vates the dynamic effects of substances previously considered medically inert (such as

Homeopathy

161

Devinsky 15  4/18/05  5:30 PM  Page 161



quartz and club moss) or highly poisonous (such as snake venom and arsenic).
Homeopaths since Hahnemann have advocated the effectiveness of remedies made from
highly attenuated, dematerialized substances and have continued introducing new med-
icines—approximately 4,000—with 240 specifically for epilepsy.

Despite the efficacy of homeopathy, the prescribing of homeopathic remedies
remains controversial. An inability to explain this energetic pharmacology and thera-
peutic mechanism in conventional scientific terms has inhibited the widespread accept-
ance of homeopathy as a medical modality for many years. Homeopathy focuses on the
individual disease picture and not simply on the physical symptoms revealed by test
results or other diagnoses, which means that homeopathy does not lend itself easily to
standard clinical trials, because 200 patients may, homeopathically, require 200 different
remedies.

Clinical Evidence

Research into homeopathy falls into two categories: (i) research into the mechanism and
methodology by which the remedies work, and (ii) research into the clinical effects of
homeopathic treatment. There are over 180 trials of homeopathy in the first category, of
which 70% are positive. There are, however, no standard clinical trials using homeopa-
thy to treat epilepsy for the reasons previously stated. The majority of published research
concerning homeopathy and epilepsy takes the form of case studies, of which over 40
exist. These trial and case studies may be accessed from the Glasgow Homeopathic
Hospital Library via their website (2).

Conclusion

Homeopaths advocate for true integration of homeopathy and allopathy in the treat-
ment of epilepsy. Parallel treatment programs, mutually agreed health goals, and ongo-
ing liaisons between practitioners can serve to ensure a smoother path toward the reduc-
tion of conventional medicines, as the magnitude and frequency of epilepsy recedes.
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References

1. Farthing GW. The Psychology of Consciousness. London: Prentice-Hall, 1992.
2. www.hom-inform.org.

Homeopathy

163

Devinsky 15  4/18/05  5:30 PM  Page 163



Devinsky 15  4/18/05  5:30 PM  Page 164



165

C H A P T E R  1 6

Naturopathic Medicine
NORA JANE POPE, ND

Naturopathic medicine encompasses Western medical diagnosis, combined with treat-
ment and disease prevention using natural therapies. A primary goal of naturopathic
medicine is to address the cause of epilepsy, rather than treat symptoms. Naturopathic
doctors consider many possible causes or etiologies in dealing with epilepsy. Often these
etiologies are multifactorial and can be traced back to microbiology (e.g., parasitic infec-
tion), endocrinology (e.g., hormone imbalance), or immunology (e.g., eczema). Other
causes can be due to imbalances of a nutritional or energetic nature (e.g., yin and yang
or vital force).

Naturopathic doctors (N.D.s) are general practitioners whose medical training
covers Western health sciences and diagnosis, as well as a broad spectrum of natural
therapies. Since its inception a century ago in the United States, naturopathic medicine
has included a diverse list of healing methods, based on the central premise of vis med-
icatrix naturae: through the healing power of nature, the body has intrinsic healing pow-
ers as it attempts to achieve balance and homeostasis.

The term naturopathic was coined over 100 years ago and means “treating disease
by natural means.” The first naturopathic medical school was founded in New York City,
in 1902, by a husband and wife team, Drs. Louisa and Benedict Lust. They initiated a
medical system based on the following six principles:

1. The healing power of nature—Vis medicatrix naturae. Nature acts powerfully
through healing mechanisms in the body and mind to maintain and restore health.
Naturopathic doctors work to support and restore these inherent healing systems
when they have broken down, using methods, medicines, and techniques that are
in harmony with natural processes.

2. First, do not harm—Primum non nocere. Naturopathic doctors use noninvasive
treatments that reduce the risks of harmful side effects. They are trained to know
which patients they can treat safely and which they need to refer to other health-
care practitioners.

3. Find the cause—Tolle causam. Every illness has an underlying cause, often due to
the lifestyle, diet, or habits of the individual. The naturopathic doctor is trained to
find and remove the underlying cause of disease.
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4. Doctor as teacher—Docere. Doctor means “teacher” in Latin. A central goal of
naturopathic medicine is to inspire responsibility for the individual’s success in
achieving a healthy lifestyle. Naturopathic doctors appreciate the value of the one-
on-one, doctor–patient relationship.

5. Treat the whole person. Health or disease is the outcome of a combination of phys-
ical, emotional, dietary, genetic, and environmental factors. Naturopathic doctors
treat the whole person, taking these factors into account.

6. Preventive medicine. The naturopathic approach to health care can prevent minor
illnesses from developing into more serious or chronic degenerative diseases.

Treatment Process

The patient’s first visit to an N.D. lasts up to 2 hours. Typically, return visits take an hour.
Patients receive a thorough consultation and complete physical examination. Patients
are asked to complete a detailed health questionnaire that allows the patient to identify
health needs and provides the N.D. with a complete medical history. After the initial
consultation, physical examination, and a review of the patient’s case, the N.D. will cre-
ate a treatment program. One or more of six natural therapies may be used in the
patient’s treatment plan.

Clinical Nutrition

Naturopathic doctors spend a considerable amount of time explaining the benefits of
certain foods in the treatment of epilepsy to their patients with seizure disorders. The
N.D. takes into account the patient’s signs, symptoms, and current prescription medica-
tion usage. Blood tests are performed based on this information. Several strategies are
used.

Drug-Induced Nutritional Deficiencies

The following drugs deplete important vitamins from the body: phenobarbital, valproic
acid, phenytoin, and carbamazepine. The N.D. will recommend either certain foods or
nutritional supplements to make up for these losses. Blood tests show that some epilep-
sy patients have lower levels of a variety of minerals, such as manganese (1), magnesium
(2), zinc (3), and vitamin E (4). Supplementation with magnesium or vitamin E may
help control seizure activity (4,5).

Uncover Related Physiologic Relationships

Often the N.D. can uncover a physiologic relationship to the patient’s seizures when tak-
ing the medical history and performing the physical examination. For example, patients
with heart disease can benefit from carnitine, an amino acid that also shows promise for
seizure control. Therefore, if an epilepsy patient has heart disease, a carnitine deficiency
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should be ruled out as a cause. Another amino acid, taurine, has shown promise for
seizure control (6) as well as being implicated in cardiovascular disease.

Achieving Balance between Acidity and Alkalinity

As discussed in Chapter 21, the ketogenic diet consists of high fat and low protein, low
carbohydrate foods. The goal of the diet is twofold: by forcing the patient to burn fat as
fuel instead of carbohydrates, by-products known as ketone bodies (such as acetone) are
produced. As a result, an acidic environment is created in the patient by metabolic aci-
dosis. This diet can be beneficial, especially if it can be shown that the patient was pre-
viously in an alkaline state or had alkalosis (7).

Precautions

Vitamin B3 (niacin) may increase the effect of carbamazepine. An ingredient in black
pepper, peperine, increases the effect of phenytoin. Therefore, it is advisable to avoid
ingesting these agents when on these medications. Also, phenytoin increases blood lev-
els of copper. Copper is essential in collagen formation, and the author believes this
could explain why some patients get overgrown or hyperplastic gums.
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Commentary

Surveys have shown that Americans visit alternative care providers, such as
naturopaths, chiropractors, massage therapists, herbalists, and acupunctur-
ists, more often than they visit conventional physicians. Other research indi-
cates that nearly 40% of the population has used at least one of these treat-
ment modalities.

Nora Pope provides a clear overview of the field of naturopathic medi-
cine. In her view, the central goal of naturopathic medicine is to address the
cause of illness, rather than just treat symptoms. Everyone with epilepsy
wants to have the cause treated and eliminated, as do neurologists, but even
the most experienced neurologists, using the most sophisticated tests, are
unable to find the cause of epilepsy in up to 50% of patients. Seizure medica-
tions treat symptoms, rather than the root cause. The other principles of
naturopathic medicine are equally attractive: first do no harm, doctor as
teacher, treat the whole person, and the healing power of nature. Of course,
these values apply to conventional medicine, too, even if all neurologists
don’t put them into practice.

The naturopathic treatment process, as described in this chapter,
includes clinical nutrition, botanical medicine (herbs and dietary supple-
ments), Asian medicine, homeopathic medicine, and lifestyle counseling.
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Botanical Medicine

Herbs can be prescribed in their food or herbal tea form, or in a stronger, concentrated
botanical form. Naturopathic doctors take into account all possible herb–drug interac-
tions when a patient is on prescription medication. They use several strategies for man-
aging epilepsy with botanical medicine.
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Maintaining good nutrition is indeed important for people with epilepsy.
Adequate vitamin D, calcium, and folate intake are particularly key; however,
neurologists do not often recommend diets for epilepsy, except the ketogenic
diet, which is more effective for children than adults and should be done
under the supervision of an experienced physician and nutritionist.

Herbal therapies raise other issues. Studies in patients with epilepsy sug-
gest that nearly 25% have used herbs and that more than two-thirds of this
group did not discuss their use of herbs with their neurologists (1). This is of
concern, because no herbs have been proven to be beneficial for seizures. In
addition, some herbs might lower the amount of seizure medication in the body,
thus making seizures more likely. Other herbs might actually cause seizures.

People with epilepsy might take herbs for reasons other than seizure
control—for example, as a stimulant, a sleeping aid, a memory booster, or as
an antidepressant. While some herbs may have these effects in certain peo-
ple, there remains the possibility that they will adversely affect seizure control.

Case reports of seizures have been reported in association with the use
of ephedra (ma huang), caffeine (coffee, tea, and guarana), gingko, and gin-
seng (2). St. John’s wort might lower the blood levels of certain seizure med-
ications. Herbs with sedating properties, such as kava and valerian, might
intensify the sedating side effects of seizure medications.

It is advisable to discuss the pros and cons of taking herbs and dietary sup-
plements with the treating neurologist, in the same way that prescription medi-
cines are discussed. If the reason for seeking out these therapies is to counteract
a side effect of seizure medication or to treat a related problem, such as depres-
sion, this should be brought to the neurologist’s attention, as well, because there
may be other ways to help the patient without taking any unnecessary risks.
Though some herbs can probably be taken safely by people with epilepsy, none
are proved to help seizures. A great deal of further research is needed in this area
before any herb can be recommended as safe and effective for seizures.
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Increase Neuronal Inhibition

In experiments in vitro, three herbs show an affinity for gamma aminobutyric acid
(GABA) receptors: Matricaria recutita (chamomile), Passiflora incarnata (passion-
flower), and valerian. GABA receptors are the same receptors that certain medications
target. GABA inhibits the firing of nerve cells. This may be why phenobarbital, clon-
azepam, and valproic acid help control seizures. The patient may feel a stronger sedative
effect if these herbs are taken at the same time as the medications. As a result, the patient
may require a lower dosage of drug. The scientific literature has not reported any
herb–drug interactions between these three botanicals and the aforementioned
antiepileptic drugs. By law, N.D.s cannot change prescription medications, but if
patients want to reduce their dosage, N.D.s will work closely with all other medical spe-
cialists to do so.

Support Liver Metabolism

Many prescription medications are processed by the liver, which converts drugs into a
water-soluble compound that is more easily removed from the body. Liver-friendly
(hepatic) herbs can help this process. The N.D. may suggest Chionanthus virginicus
(fringe tree), gentian, Leptandra virginica (Culver’s root), and Cynara scolymus (arti-
choke). Silybum (milk thistle) has been reported to prevent liver damage due to pheny-
toin (Dilantin®) (8).

The following hepatic plants should be avoided by patients taking prescription
medication:

• Ceanothus americanus (red root) is an excellent herb for liver support, but it can
decrease the absorption of drugs (9).

• Rumex crispus (yellow dock) is a bitter digestive stimulant that is hepatoprotective
and treats chronic skin conditions, but it can be hard on the kidneys.

• Berberis aquifolium (Oregon grape) can increase the sedative effects of certain
drugs.

Support Kidney Excretion with Diuretic Herbs

If a patient is on an antiepileptic drug that is excreted by the kidneys, herbs that promote
urination (diuretics) can be used on a short-term basis to help remove the by-products
or metabolites resulting from drug usage more quickly from the body. Two examples are
Equisetum arvense (horsetail) and Taraxacum officinale (dandelion leaf). Dandelion leaf
is rich in magnesium, iron, zinc, manganese, potassium, and calcium, which can help
balance any potential electrolyte loss. Common foods, such as parsley and blueberries,
have a diuretic action and can be consumed on an intermittent basis.
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Precautions

As natural products gain more popularity, more interactions are being studied. St. John’s
wort may interact with phenobarbital, phenytoin, and carbamazepine. If an epilepsy
patient feels depressed, other safe products or strategies will be recommended by the
N.D.

Asian Medicine

“Same disease. Different causes.” This sums up the philosophy of most Asian medical
systems.

Balance Yin and Yang

Traditional Chinese medicine (TCM) considers illness to be an imbalance of yin or yang.
This imbalance disrupts the qi or life force. Acupuncture and Asian herbs address these
imbalances. N.D.s consider the patient’s history, signs, and symptoms and “symptom
picture” to assess whether the treatment should include TCM methods.

Precautions

Asian herbs are gaining more prominence because they can treat multifactorial condi-
tions. For example, patients with eczema or psoriasis have lower blood levels of cyclic
AMP. If the patient has eczema and epilepsy, histamine and cyclic AMP levels should be
measured. Increasing levels of cyclic AMP not only helps these skin conditions but has
also shown antiseizure activity experientially (10). This may be due to its ability to block
sodium channels.

Coleus forskolii is an herb from Asia that can increase the body’s levels of cyclic
AMP (11), and it should be considered if the epilepsy patient has a history of allergic
conditions. There are no reported interactions between Coleus forskolii and prescription
medications, but it is advisable to be cautious if the patient is taking medications that
also block sodium channels as well as alter AMP levels.

Homeopathic Medicine

A complete review of homeopathy is presented in Chapter 15. Naturopathic medicine
utilizes some homeopathic principles as well.

Support the Patient’s Vital Force

Homeopathic medicine views illness as an imbalance in the patient’s life or vital force.
Samuel Hahnemann, the founder of homeopathic medicine, believed in the healing

Asian, Herbal, and Homeopathic Therapies

170

Devinsky 16  4/18/05  5:30 PM  Page 170



powers of nature, fresh air, exercise, and a healthy diet to strengthen the patient’s
immune system. By strengthening the immune system, the N.D. gets a clearer indication
of the patient’s “symptom picture.” This clarity helps the N.D. prescribe more accurate-
ly. Many N.D.s use nutritional and herbal strategies as a prelude to homeopathy.

Precautions

Currently, over 500 homeopathic remedies are used to treat epilepsy. All are diluted and
therefore nontoxic. None of these remedies interact with any prescription medications,
nutritional supplements, botanical medicines, or hormone replacement therapy. Some
dramatic results can occur in epileptic patients using homeopathy.

Case Studies

Published cases of epilepsy treated with homeopathy can be found in many American
and European scientific journals. An 18-month-old male patient with congenital epilep-
sy was cured with a homeopathic remedy (12). It took approximately 2 years for his
seizures to subside. After 18 months of homeopathic treatment, a 10-year-old female
patient with 300 absence seizures a day experienced a fraction of that number after 12
months of treatment (13).

The role of parasitic infections in epilepsy is gaining some attention, and over a
dozen homeopathic remedies address this cause. Based on certain physical symptoms, a
stool sample should be taken to rule out parasitic infections.

Lifestyle Counseling

An important facet of naturopathic medicine is the encouragement of a healthy lifestyle.

Doctor as Teacher

The N.D. teaches the patient the benefits of a healthy lifestyle so that optimum health is
maintained. This appeals to patients who are interested in taking a more active role in
their health.

Preventative Medicine: Isolate and 
Eliminate Seizure Triggers

Epilepsy may have multifactorial triggers. Lack of sleep, stress, caffeine, and dehydration
are just a few. Hypoglycemia or low blood sugar is also a common trigger (14).
Hormonal imbalances in women have also received more attention in relation to
seizures. N.D.s can help patients take greater control of their condition by educating
them about these triggers.
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Treating Epilepsy and the Menstrual Cycle Naturopathically

Naturopathic doctors have extensive training in the physiology of the menstrual cycle,
which can serve to help female patients become more aware of how hormone levels can
affect seizures. A healthy menstrual cycle should involve higher estrogen levels in the
first half of the cycle and higher progesterone levels in the second half. When some
women consistently have more seizures during days 16 to 28 of their cycle, a blood test
can determine if a hormonal imbalance exists. Excess estrogen is the culprit in many
medical conditions. Hormone replacement therapy is controversial, but N.D.s can help
restore hormonal balance naturally by utilizing the following methods.

Nutritional Considerations

Dietary and lifestyle changes can reduce estrogenic effects and increase progesterogenic
effects (15). Nutritional and botanical strategies are aimed at balancing the endocrine
system by reducing estrogen and increasing progesterone. This strategy can help restore
hormonal balance and reduce seizures. Estrogen elimination can be maximized by
maintaining liver function and preventing liver toxicity. It is necessary to create healthy
intestinal flora and function by increasing motility and function to encourage the
growth of the “good” bacteria that decrease estrogen and avoid the growth of the “bad”
bacteria that increase estrogen. Finally, lifestyle factors such as stress, exercise, and expo-
sure to environmental toxins, drugs, alcohol, and poor diet compromise liver efficiency
and affect the metabolism of hormones (15).

Reduce Estrogen Levels

Phytoestrogens are foods and herbs that contain “plant estrogens” as well as isoflavones
or lignans. They have a structure that is similar to estrogen. Isoflavone phytoestrogens
can bind to estrogen receptors and lower estrogen levels (16). Also, they increase the
blood levels of sex hormone binding globulin (SHBG), also lowering estrogen levels
(17).

Phytoestrogens also decrease aromatase, an enzyme involved in estrogen produc-
tion (18). These foods and herbs encourage the production of “good” estrogen, the
estrogen that does not eclipse progesterone production (19).

Sources of isoflavones include soy, legumes, and the herbs Medicago (alfalfa),
Melilotus (clover), and Glycerrhiza (licorice root).

Lignans (found in flax seeds) bind to estrogen receptors and suppress estrogen-
stimulated responses. Bacteria in the gut convert digested flax to enterodiol and entero-
lactone (structurally similar to estrogen) in the colon. Enterolactone inhibits aromatase.
Therefore, these botanicals and foods should be ingested in the second half of the men-
strual cycle to allow the optimum production of progesterone in the patient with elevat-
ed estrogen levels.
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Increase Progesterone Levels

Progesterone antagonizes many of the metabolic functions of estrogen. Increasing prog-
esterone levels also moderates the estrogen imbalance. Most literature focuses on
decreasing estrogen levels, but strategies to increase progesterone levels are also impor-
tant.

Supplementation with vitamins B6 (20) and E (21), as well as boron and zinc (22)
can help with the production of progesterone. Selenium increases plasma progesterone
levels in cows (23). Soy foods increase the number of progesterone receptors in normal,
noncancerous breast cells (24). Ingesting chaste tree berry (Vitex agnus castus) can raise
progesterone levels by stimulating the pituitary gland to secrete lutenizing hormone,
which, in turn, signals the ovaries to produce progesterone (20).

The highest concentration of beta-carotene in the body is in the corpus luteum,
which produces progesterone during the second half of the menstrual cycle. Beta-
carotene is required by the corpus luteum for the postovulatory production of proges-
terone (25). These botanicals and foods should be ingested throughout the menstrual
cycle.

Increase Melatonin Levels

Melatonin stimulates progesterone production and lowers estrogen levels by binding
estrogen receptors (26). Melatonin levels are highest during the second half of the men-
strual cycle, and it may be beneficial to increase this hormone to improve the function
of the corpus luteum (27). Melatonin is derived from its precursor, serotonin. Banana,
tomato, cucumber, beetroot, rice, and corn are high in serotonin (28). Simple lifestyle
changes, such as sleeping in a dark room, also increase melatonin levels (29).

Maintain Liver Function

The liver produces bile, which eliminates medications from the body. Vitamin B6 defi-
ciency can cause cholestasis (reduction of bile flow); choline, methionine, and dandelion
increase bile flow. Lecithin (choline in concentrated form), L-taurine, and L-methionine
(sulphur-containing amino acids) promote bile circulation and increase estrogen excre-
tion from the liver (15). Increasing fiber and using supplements to increase bile flow will
increase estrogen excretion into the feces and bile, thereby decreasing estrogen levels
(30). Using diet, supplements, and lifestyle changes aids the bowel and liver in hormone
metabolism. Liver health is a priority in seizure disorders that are related to hormonal
imbalance, because the liver is responsible for the effective excretion of estrogen.

Increasing Motility

If estrogen is not eliminated quickly from the bowel (due to constipation), more estrogen
will re-enter the blood stream. Reduced circulating estrogen can be achieved with a veg-
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etarian, high fiber, low saturated fat diet (31). Women who eat a vegetarian, high-fiber
diet that is low in saturated fat excrete threefold the amount of estrogen in their feces than
their omnivorous, lower-fiber consuming counterparts; they have 15% to 20% lower
blood levels of estrogen. A healthy digestive system effectively eliminates estrogen from
the body. A diet high in fiber helps move and eliminate waste in the colon. A diet high in
fat slows down removal and allows the reabsorption of toxic estrogens. Estrogen becomes
water soluble and easily eliminated when combined with glucuronic acid. A high-fat diet
increases the activity of beta-glucuronidase, an enzyme responsible for separating (or
deconjugating) estrogen from glucuronic acid, thus resulting in estrogen re-entering the
bloodstream and remaining in the body. Healthy bacteria prevent the separation of estro-
gen from glucuronic acid by suppressing intestinal beta-glucuronidase activity (32). The
healthy bacteria Lactobacillus acidophilus and Bifidobacterium infantis can be found in
plain yogurt. Supplementation with these bacteria may improve the health of intestinal
flora. Fiber also decreases constipation and increases motility.

Environmental Factors

Avoiding environmental chemicals that are known to be estrogenic, such as pesticides,
will reduce the estrogen suppression of progesterone production in the body (33). High
levels of estrogen from the diet or internal and external environmental sources, create an
imbalance in progesterone levels, which can increase seizure activity.

Training and Licensure

Four accredited colleges of Naturopathic Medicine are located in North America: Bastyr
University in Seattle (www.bastyr.com) (established in 1978); the Canadian College of
Naturopathic Medicine in Toronto (www.ccnm.edu) (established in 1979); National
College of Naturopathic Medicine in Portland, Oregon (www.ncnm.edu) (established in
1956); and the Southwest College of Naturopathic Medicine in Tempe, Arizona
(www.scnm.edu). All four institutions are graduate schools that require either a bache-
lor’s degree or a minimum of 3 years of undergraduate studies. A naturopathic medical
program includes four and a half years of studies in the medical sciences, diagnosis, nat-
ural therapies, and over 1,500 hours treating patients. Graduates of this program earn
the title Naturopathic Doctor (N.D.). The curriculum covers clinical nutrition, Western
and Eastern botanical medicine, homeopathy, counseling, acupuncture, traditional
Chinese medicine, minor surgery, obstetrics, and several different physical therapies,
such as hydrotherapy, physiotherapy, massage, and manipulation. All four schools listed
above engage in ongoing research into natural therapies.

To become licensed, naturopathic doctors must pass two sets of North American
Board Exams administered by the National Board of Naturopathic Examiners: first, the
five basic medical science exams, including anatomy, physiology, biochemistry, microbi-
ology, and pathology; and second, the 10 clinical science exams, which include physical
and clinical diagnosis (PCD), laboratory diagnosis, clinical nutrition, botanical medi-
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cine and pharmacology, emergency medicine, minor surgery, Chinese medicine and
acupuncture, homeopathy, physical medicine, and counseling psychology. In addition to
these Board Exams, N.D.s must pass state or provincial licensing exams.

Financial Considerations and Length of Treatment

Fees for naturopathic treatments vary. An initial visit can range from $120 to $250.
Laboratory tests cost extra (e.g., a complete red blood cell count test costs approximate-
ly $15 to $25, depending on your geographical area).

The first two visits are scheduled closely together; the third visit may occur a
month later, depending on the recommended treatment.

Follow-up appointments can range from $75/hr to $125/hr.
Length of treatment is difficult to assess. Some cases resolve completely in 2 years.

Some require longer management.

Conclusion

Epilepsy has been treated with natural medicine for centuries. The goal of the naturo-
pathic doctor is to treat the whole person using safe therapies that address the root cause
illness. As the layperson becomes more aware of the options in treating epilepsy, it is cru-
cial that complementary and alternative therapies are used with respect and with cura-
tive goals.
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Traditional Chinese Medicine
SHAOBAI WANG, MD, NYS, LAC AND YANMEI LI, MD

Traditional Chinese medicine (TCM) is the study of human physiology and pathology,
and the prevention, diagnosis, and treatment of human diseases. It is a system that con-
sists of the clinical and theoretical investigation of the physiology and pathology of
organs and functions. Current TCM practice is based on the cosmologic principles of
Chinese philosophy, including holism, differentiation, yin/yang, and the five elements.
Herbal medicine, acupuncture, and moxibustion are the treatment methods employed
in TCM, in order of frequency. TCM has a more than 2,500-year history consisting of
the development of major theories and clinical investigations that have been carried out
by generations of practitioners and investigators. The theoretical basis for TCM is
beyond the scope of this chapter. A detailed discussion may be found in the work of
Bensky, et al. (1–3).

Traditional Chinese medicine deserves serious consideration as a treatment option
for patients with epilepsy. The TCM approach to the classification and treatment of
epilepsy may appear very different from the concepts and findings of conventional
Western medicine. Nevertheless, based on modern clinical and experimental research,
TCM treatments for epilepsy are as effective as current standard pharmacotherapies and
with far fewer adverse effects. In many cases where conventional medications have had
little or no effect, TCM herbal treatment provides significant benefits. Moreover,
increasing scientific evidence demonstrates the pathophysiologic mechanisms of TCM
treatment for epilepsy. TCM is not a “magic pill,” but rather a system of scientifically and
clinically proven treatments whose proper administration requires an experienced TCM
practitioner.

Before reviewing selected research studies demonstrating the effectiveness of TCM
herbal treatments for epilepsy, it is important to clarify two key principles unique to
TCM: holism and differentiation.

The TCM concept of holism considers the individual person as being comprised of
and subject to the elements and forces of nature as a whole. At the same time, each indi-
vidual is considered as a unified, interconnected “whole” comprised of mind, body, and
spirit. In practice, this approach leads the TCM practitioner to consider the physical,
mental, and emotional state of the patient on the one hand and, in addition, the patient’s
relation to his environment, including climate, diet, and daily activities. Diagnostically,
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holism leads the practitioner to assess the health of the patient in all areas, in addition
to the specific presenting seizure disorder. With herbal treatments, holism in the TCM
treatment approach addresses not only the seizure disorder, but tonifies or balances all
the physiologic functions, so that the individual patient’s whole functioning is support-
ed. Finally, the TCM practitioner also addresses the prevention of illness, with guidance
on diet, exercise, and daily activities, to help prevent the further development or reoc-
currence of illness.

The principle of differentiation allows a properly trained TCM practitioner to find
the differentiating patterns of signs and symptoms of illness—which have been identi-
fied in TCM practice over the centuries—that are manifest in each case. Such factors
extend beyond the circumscribed pattern of clinical signs of a seizure disorder typically
focused on and treated in Western medicine. Such differentiating clinical factors include,
for example, particular disorders of digestion, respiration, elimination, and neuromus-
cular tone, to name a few. According to the principle of differentiation, various patho-
logic factors and their mechanisms are responsible for or contribute to disease forma-
tion; these factors may be different in different patients, albeit their common diagnosis
of epilepsy. Thus, using the clinical process of differentiation, the appropriate treatment
(herbs and acupuncture) specific to each case is then administered. As a result, TCM
herbal treatment regimens for epilepsy are much more individualized than those of
Western medicine.

Modern Research on TCM Herbal Treatment in Epilepsy

As practiced in China today, TCM relies on herbal formulas as the principal treatment
method for all diseases, including epilepsy. Acupuncture is used as a supplemental treat-
ment (4). During the past few decades, many studies in China have examined the clini-
cal effectiveness and pathophysiologic effects of the TCM herbal formulas used in treat-
ing epilepsy. One focus of modern research has been to compare the effectiveness of
TCM herbal treatment to conventional Western pharmacotherapies. Although conven-
tional medications can provide a more rapid initial clinical response, TCM can provide
a long-term clinical benefit equivalent to conventional medications, but with signifi-
cantly fewer side effects (5). In China, it is common to use Western medications initial-
ly and then replace or supplement these by TCM herbal formulas.

Li et al. (6) randomly divided 306 patients into two groups. One hundred fifty-
three patients received the TCM herbal formula Wuhuzhuifeng San; the control group
was treated with phenytoin sodium, sodium valproate, carbamazepine, and clonazepam,
either singly or in combination. A clinical cure—defined by more than 2 years without
seizures—was achieved in 67 TCM treatment cases and in 60 patients taking conven-
tional medications. Seventeen cases in the TCM treatment group and 23 controls
showed significant clinical improvement; 19 cases in the treatment and 36 cases in the
control showed no therapeutic effects. Overall, marked clinical improvement and/or
cure was achieved in the TCM treatment group more often than in the medication
group (p<0.01). Xiao et al. (7) used the herbal formula Fuxian San to treat 148 cases; the
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control group was treated with phenytoin sodium. Clinical improvement was seen in
97.3% of the TCM treatment group, but only in 70% of the controls (p<0.01). When the
comparison was restricted to those patients with a duration of illness equal to or longer
than 10 years, the rate of clinical improvement was 96% in the treatment group and
63.9% in the phenytoin group, with a statistically significant difference (p<0.001).
Similar findings were reported by other investigators who compared TCM herbal for-
mulas to phenytoin sodium and clonazepam (8,9). Recently, Du et al. (10) and Wang et
al. (11) reported no significant difference between Huabaodingjian San, a TCM herbal
formula, and sodium valproate for seizure control and EEG improvement.

Studies also show good clinical outcomes with TCM herbal treatments for several
types of epilepsy. A prospective study on the effectiveness of the TCM formula
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More than $1 billion is spent on herbal remedies each year in the United
States alone. As with Ayurvedic medicine, it would be unwise to dismiss a
system of medicine that has existed for thousands of years. Evidence contin-
ues to accumulate demonstrating the antiepileptic effects of many herbal
medicines, both experimentally and in small clinical trials; however, many
remedies are compounds containing several substances, thus making it diffi-
cult to determine which agents are active, or equally important, toxic.

One TCM herbal formula, Chai-Hu-Long-Ku-Mu-Li-Tan (1), with clear
antiepileptic potential, was studied in a well-accepted animal model and
found to exert an antiepileptic effect through the stabilization of brain cell
membranes and by its ability to inhibit the release of glutamate (an excitato-
ry neurotransmitter responsible for brain excitability and seizures). Although
there is no doubt about the potential usefulness of a medication with these
properties, no data exist on dosing, toxicity, or interactions of this compound
with other medications. Therefore, without proper safety data available, it is
impossible for physicians to encourage the use of these herbal preparations.
Additionally, although many of these agents are sold as dietary supplements
or herbal remedies, they carry the same risks and benefits as the medications
approved by the FDA.

For a comprehensive overview of herbal medicines for epilepsy, see the
review by Tyagi and Delanty (2).
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Zhenxianling (plus umbilicus plaster) was used for both tonic-clonic and other forms of
epilepsy. Wang (12) reported that in 239 patients treated for 6 months to 2 years, 95.4%
of the patients showed therapeutic benefit ranging from mild improvement to complete
cure during 6 months to 3 years of follow-up. Zhang (13) reports similar results with the
formula Jiaojichujian Wan, in 476 patients with different types of epilepsy. After 1 year,
304 patients achieved a clinical cure; 167 cases obtained significant clinical improve-
ment; and only 5 cases were unchanged. The overall effectiveness of this herbal formu-
la was 98.9%. In a series of 42 patients with petit mal epilepsy treated with the modified
formula Longdanxiegan Tang, Li (14) reported clinical improvement in 88.9%. Deng
(15) reported that 91.7% of 36 petit mal patients obtained clinical benefit from the orig-
inal formula, Longdanxiegan Tang, with improvements in EEG and a decrease in seizure
frequency.

TCM herbal treatments may also benefit patients in whom prior treatment either
has failed or has been of limited benefit. After administering the formula Bushen Tang to
12 such unresponsive cases, Yang (16) reported that four improved significantly; three
achieved moderate improvement; and improvement was mild in only three.
Furthermore, in seven cases, EEGs nearly normalized. Xianfukang, another TCM formu-
la used for chronic and unusually difficult cases, was found by Liu et al. (17) to provide
significant improvement in 25 of 60 patients studied, with most of the remaining cases
showing moderate to slight improvement. In addition, post-traumatic epilepsy (PTE)
has also been alleviated by TCM herbal treatments. Zeng (18) reported clinical cures in
32 out of 40 PTE cases (80%). More recently, Liu (19) reported clinical cures in 14 of 37
patients with PTE, and significant improvement in 17.

A growing body of research explores the mechanism of action of TCM herbal for-
mulas. Much of this work has been with animal models. For example, He et al. (20) used
rat and mouse models to study the effect of the herbal formula Caoguozhimu Tang in
epilepsy. This formula raised the seizure threshold in four standard epilepsy models.
Similarly, Hu et al. (21), used a strychnine hydrochloride-induced and electrical convul-
sion mouse model and reported that TCM herbal formulas may inhibit cerebral cortex
epileptic electrical discharges. Future studies hope to identify the precise physiologic and
pharmacologic mechanisms of TCM herbal formula treatments for epilepsy.

History of Epilepsy Treatment Using TCM

In China, 2,000 years ago, prenatal (congenital) factors were recognized as important in
the development of epilepsy. Epilepsy subtypes were differentiated and herbal formulas
were first used 400 years ago. The symptoms of epilepsy were described then just as they
are today. At present, the diagnosis is made by interpreting clinical symptoms, supple-
mented with EEG and other modern tests, as needed.

TCM has its own schema for the differentiation of epilepsy, the most widely used
of which includes four differentiation types. Other approaches to the differentiation of
epilepsy identify more types, but these different schemas for the differentiation of
epilepsy are not necessarily incompatible. They differ in how broadly a particular clini-
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cal form is defined and whether particular clinical variations should be considered as
separate major forms or subtypes. Even after thousands of years, such diagnostic con-
siderations still persist in modern Western medicine.

Because conditions and situations vary within the same patient, so do the clinical
presentations. In all cases, the treatment formula is modified according to the patient’s
overall situation. The TCM treatment approach for epilepsy is threefold. First, treat the
seizure disorder with herbs and acupuncture, as determined by the clinical diagnosis and
differentiation. Second, following improvement and/or remission of seizures, regulate the
overall functions of the organs and channels with the use of herbs, acupuncture, and mox-
ibustion. Third, encourage the patient to adopt daily life guidelines to prevent relapse.

Prevention of illness is highly emphasized in TCM. Preventive measures are incor-
porated into TCM herbal treatment, in which specific herbal combinations are admin-
istered to support the overall strength of the body, while at the same time others herbs
are selected to treat the particular disorder. In addition, lifestyle preventive measures are
also recommended for the overall prevention of illness. These include good personal
hygiene, a well-balanced selection of food, good eating habits, the importance of
restorative sleep, and proper regulation of mood and physical activity—all prescribed
and guided by the practitioner. Regular exercise for both the prevention and treatment
of illness is most important and exemplified by such traditional Chinese practices as Tai
Chi and Qi Gong, which are enjoying increasing popularity in recent years.

Conclusion

TCM is a comprehensive system of medical theory and practice that, in many respects,
is very different from modern Western medicine. TCM should be given serious consid-
eration as a safe and effective treatment alternative for epilepsy, whether conventional
medical interventions have been successful or not. Just as with Western medicine, TCM
practice and treatment requires specialized training and clinical expertise, and only
properly credentialed practitioners should be consulted. When used improperly, either
by self-administration or by unqualified persons, herbal medicine and acupuncture may
have no effect, or may even cause unexpected side effects.

Acknowledgments

The author wishes to thank the following people for their assistance in the preparation of this
chapter:

Mark Ast, Ph.D., Long Island Jewish-North Shore Health Systems, New York

Peter Holt, M.D., Columbia University, New York

Donald Kotler, M.D., Columbia University, New York

Jianqi Liu, M.D., Ph.D., Helsinki University Central Hospital, Helsinki, Finland

Steven F. Moss, M.D., Brown University, Providence, RI

Marc Rubins, D.C., Glen Cove, New York

Traditionnal Chinese Medicine

181

Devinsky 17  4/18/05  5:31 PM  Page 181



References

1. Bensky D, et al. Chinese Herbal Medicine Formulas and Strategies. Seattle: Eastland Press,
1990.

2. Bensky D, et al. Chinese Herbal Medicine Materia Medica. Seattle: Eastland Press, 1993(a).
3. Bensky D, et al. The Foundation of Traditional Chinese Medicine. Seattle: Eastland Press,

1993(b).
4. Lin H, et al. The latest development in treatment of epilepsy by acupuncture. Tianjin TCM

2001;3:55.
5. Li Z, et al. The development of the epilepsy treatment by herbal medicine. Hunan Guiding

J TCM 7:205.
6. Li Y. A report on 153 cases of epilepsy treated by modified Wuhuzhuifeng San. TCM Forum

1997;4:26.
7. Xiao Y, et al. A report on 148 cases of epilepsy treated by Fuxian San. New TCM 1992;10:42.
8. Gao Z, et al. Dianxianmin capsule treated 50 epilepsy cases. Hebei TCM 1993;5:17.
9. Tang Z, et al. Xinjia Baohe Wan is effective for epilspsy. Sichuan TCM 1993;12:26.

10. Du W, et al. An observation on the treatment of children’s epilepsy by Huanbaodingjian
Wan. Practical Integrate J Western Medicine and TCM 1997;9:841.

11. Wang W, et al. A double-blinded control research on the treatment of epilepsy by Wuchong
San and sodium valproate. Practical Integrate J Western Medicine and TCM 1997;9:841.

12. Wang T. Zhanxianling treated 239 cases of epilepsy patients. The J TCM 1993;4:32.
13. Zhang A. A report on TCM herbal formula treatment of 476 cases of epilepsy. Shandong

TCM Journal 1992;6:14.
14. Li X, et al. The herbal treatment of petit mal epilepsy based on TCM liver and spleen theo-

ries. Liaoning TCM Journal 1998;77:310.
15. Deng S. Clinical observation on 36 petit pal cases treated by tonifying method. The J TCM

1997;7:418.
16. Yang W. Difficult epilepsy cases treated by TCM herbal formula. Liaoning TCM Journal

1989;7:18.
17. Liu Z, et al. Clinical observation on difficult epilepsy cases treated by Xianfukang. Hubei

TCM Journal 1998;2:32.
18. Zeng J. Regulating blood stasis method treating traumatic epilepsy. New TCM Journal

1987;6:35.
19. Liu Y. 37 traumatic epilepsy case treatment based on differentiation. Hunan TCM Guide

1997;3:6.
20. He J, et al. A study on pharmacodynamics of Caoguozhimu Tang with anti-epilepsy rat and

mouse model. Beijing TCM University Journal 1997;2:37.
21. Hu J, et al. (1985). Clinical and experimental study on modified TCM herbal formula for

epilepsy. Tianjin TCM 1985;6:14.

Asian, Herbal, and Homeopathic Therapies

182

Devinsky 17  4/18/05  5:31 PM  Page 182



183

C H A P T E R  1 8

Acupuncture
KARL O. NAKKEN, MD, PHD

At the National Center for Epilepsy in Norway, our patients express an interest in non-
traditional therapies, either as an alternative or as a supplement to antiepileptic drugs,
epilepsy surgery, and vagus nerve stimulation. This interest applies especially to those
who still have seizures and/or disabling side effects from medication, despite optimal
treatment. In their desperation, they turn to nontraditional treatments, such as
acupuncture—the Chinese practice of puncturing the body at certain points to cure dis-
ease or relieve pain.

In traditional Chinese medicine, acupuncture practitioners treat many diseases,
including epilepsy (1,2). Several publications have described the suppression of seizures,
both in experimental animal models (2–5) and in humans (6–8), as a result of acupunc-
ture. In humans, the efficacy of electroacupuncture (6), scalp needling (7), and catgut
embedding in acupuncture points (9) has been reported in treating epilepsy.

The mechanisms by which acupuncture may influence seizure control are not
clear, although enhanced neurotransmitters, such as endorphins, serotonin, and gamma
aminobutyric acid (GABA), have been proposed (4,10–12).

To determine the efficacy of acupuncture in patients with difficult-to-treat epilep-
sy, we initiated a controlled clinical trial, the first to our knowledge within this field (13).

Patients

Thirty-nine adult patients recruited from the outpatient population at the National
Center for Epilepsy, a tertiary referral center, entered the study. All had difficult-to-treat
partial or generalized epilepsy. Mean age was 39 years; mean age at onset of epilepsy was
11.5 years; mean duration of epilepsy was 27.5 years; and mean number of seizures per
week in the baseline period was 2.5. During the 12-week baseline period, but before ran-
domization, five patients withdrew from the study because they found participation
inconvenient. Thus, 34 patients were randomized into two treatment groups. At base-
line, these groups were comparable with regard to age, gender, duration of epilepsy, age
at onset of epilepsy, seizure frequency, and proportion of patients who had previously
received acupuncture.
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Study Design

The study included a baseline period of 10 weeks, a treatment period of 8 weeks, and a
follow-up of 12 weeks. The patients were divided into two groups by four-block random-
ization: one acupuncture group with 18 patients and one control group with 16 patients.
(In block randomization, the unit of randomization is not the individual, but a large
group.) Two Chinese acupuncturists, both senior staff members of the Shanghai
University of Traditional Chinese Medicine, gave the treatment. All the patients were also
diagnosed according to the principles of traditional Chinese medicine. One of five diag-
noses was given to each patient. As outpatients, all received 20 treatments (three treat-
ments per week for 3.5 weeks, 1 week pause, and another series of treatments over 3.5
weeks). Each treatment lasted about 30 minutes. The patients’ antiepileptic medication
was held stable throughout the study, and both patients and epileptologists were blinded.

Acupuncture Technique

The acupuncture group was given bilateral needling of the acupoints LR3, LI4, and
GV20, in addition to one or two points based on individual diagnoses. The needles were
traditional Chinese acupuncture needles, diameter 0.3 millimeters and length 25 to 55
millimeters, placed at variable depths. The needles were rotated or stimulated manually
to obtain the needling sensation (Te chi). As part of the individualized treatment, the
patients also could have scalp needling or electroacupuncture using a standard transcu-
taneous nerve stimulation apparatus with acupuncture needles as electrodes. For elec-
troacupuncture, we used an Elpha 2000 instrument (3 hertz, 3–20 milliamperes).

The patients in the control group received sham (imitation) acupuncture. They
were given bilateral needling of three sham acupoints chosen by a group of Chinese and
Norwegian acupuncturists: S1–2.5 cun to the side of the umbilicus, S2–3 cun above the
midpoint of the patella, and S3–1 cun below the midpoint between LI15 and TE14. (Cun
is an individual system of measurement used in traditional Chinese medicine; it is famil-
iar to acupuncturists around the world.) We chose these points on the basis of minimum
expected effect. In the sham group, we used thinner needles (0.25 millimeters in diam-
eter, 13 millimeters in length, less than 5 mm depth) that were not stimulated, either
manually or electrically.

Effect Parameters

For effect parameters, we used seizure frequency, duration of seizure-free periods, elec-
troencephalography (EEG) with automatic spike detection, and health-related quality
of life—QOLIE-89. (QOLIE-89 is the Quality of Life in Epilepsy Inventory. The inven-
tory measures five factors: psychosocial, satisfaction, epilepsy-related effects, role, phys-
ical performance, and cognition.) We assessed these parameters in the three periods
noted, registered any deviation from the results in the baseline period, and analyzed
them statistically.
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Commentary

In addition to the anecdotal reports of the efficacy of acupuncture for epilep-
sy, several laboratory studies have shown intriguing effects of acupuncture on
the brain, compelling us to investigate this treatment modality for our patients
with seizure disorders. Using a rat epilepsy model, Yang and colleagues
demonstrated a reduction in the activity of the enzyme nitric oxide synthase,
which produces the potential neurotoxin nitric oxide, after acupuncture treat-
ment (1). Using acupuncture, other investigators inhibited seizures in an
experimental model of temporal lobe epilepsy (2). In contrast, acupuncture
increased seizure activity in one animal epilepsy model (3). Whether acupunc-
ture technique alone explains the contradictions in these studies is unclear.

It is unwise to dismiss the potential attributes of any therapy, such as tra-
ditional Chinese herbal medicine or Ayurvedic medicine, that has been used
for thousands of years. As with all standard and complementary therapies,
however, studies such as the one presented here by Dr. Nakken are critical in
determining the truth about the efficacy of these treatments. The study failed
to show a beneficial effect of acupuncture for patients with uncontrolled
seizures when compared with a well-matched control group that received
sham treatments. The increase in the number of seizure-free weeks during
and after the treatment period in the sham group suggests a possible place-
bo effect.

Dr. Nakken points out that his study was limited by the small subject
number, treatment variation between patients, and heterogeneous patient
groups (the study included patients with all different epilepsy types). The
study was also conducted in patients with difficult-to-control seizures. It is
possible that a mild therapeutic benefit of acupuncture could go unnoticed in
such a group. We applaud Dr. Nakken and his colleagues, however, for con-
ducting one of the few controlled clinical studies of any complementary ther-
apy. It is now up to acupuncture advocates to conduct a larger, well-controlled
study to assess the benefits of acupuncture for the treatment of epilepsy.
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Results

At baseline, no significant difference was observed between the sham group and the
acupuncture group for any of the effect parameters. Compared to the baseline condi-
tion, we saw a slight reduction in seizure frequency in both groups during the treatment
and in the follow-up period; however, we saw no statistically significant differences
between the groups regarding reduction in seizure frequency. There was a slight trend
toward a greater seizure reduction during the treatment and follow-up period among
those with a low seizure frequency in the baseline period. The number of seizure-free
weeks increased slightly during the treatment and follow-up period in both groups, but
compared to the baseline condition, this change reached statistical significance in the
sham group only, and not in the acupuncture group.

We were not able to detect any treatment-induced differences in the EEG changes
within each group or between the two groups. Compared to the baseline condition, the
two intervention groups had no significant differences in score changes on any of the
QOLIE-89 scales. Separate analysis of the two groups showed no significant changes
from baseline to postintervention and to follow-up in any QOLIE-89 dimension, either
in the sham or acupuncture group (14).

Limitations of Study

The choice of placebo or intervention for the control group in trials of acupuncture is
controversial. In 28 controlled trials, 28 different acupuncture placebos were used (15),
making comparisons between studies difficult. In this study, we chose needling as treat-
ment of the control group using a minimalist approach: piercing the skin outside the
usual acupuncture points, using fine needles without any stimulation, and not obtain-
ing the needling sensation. Nevertheless, we can still not exclude the physiologic effects
of sham acupuncture.

The small sample size in our study enabled us to detect differences between the
groups of 1 SD, normally a very large difference. (SD, standard deviation, is a common
descriptive measure of the spread or dispersion of data results from a scientific study.)
With a larger sample size, we might have detected smaller differences at the chosen
power level. There were variations in the treatments given and acupoints used within the
groups; however, these differences are a part of traditional Chinese acupuncture. The
patients studied had chronic and drug-refractory epilepsies; they varied with regard to
seizure type and frequency, and clearly were not representative of the total population of
patients with epilepsy. The follow-up time in our study may have been too brief to detect
longitudinal changes in seizure severity and frequency or quality-of-life aspects.

Conclusion

In a randomized controlled clinical trial with two parallel treatment arms, we assessed
the effect of acupuncture and sham acupuncture as adjunctive treatment on seizure fre-
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quency, EEG results, and health-related quality of life in patients with intractable epilep-
sy. A slight reduction in seizure frequency occurred in both groups, which did not reach
a level of statistical significance. A slight increase in number of seizure-free weeks also
occurred in both groups, which reached statistical significance only in the sham group.
Neither of the two groups had statistically significant changes in EEG or in health-relat-
ed quality-of-life aspects.

Thus, in our study, we were not able to demonstrate a beneficial effect of acupunc-
ture in patients with difficult-to-treat epilepsy.
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C H A P T E R  1 9

Nutrition and Epilepsy
MARK RUDDERHAM, ND, RACHEL LAFF, BA, AND ORRIN DEVINSKY, MD

Nutrition plays a central role in health and disease processes. The body draws all of its
resources except oxygen from the diet. What we consume and how much we consume
determines these resources and can influence health and disease. The traditional bal-
anced diet recommended by the American Dietetic Association (ADA) consists of a mix-
ture high in carbohydrates, moderate in protein, and low in fats. Some researchers are
criticizing this once accepted food pyramid model that was the framework for a healthy
diet for nearly 30 years. Studies on the Atkins diet, a high protein, low carbohydrate diet,
support its utility as an effective means for weight loss, but no evidence relates its effects
on seizures or long-term safety (1). The ketogenic diet, which is high fat and extremely
low in carbohydrates, can help control seizures in some patients (see Chapter 21).
Fasting rarely provokes seizures, and actually may reduce seizure frequency by putting
the body in a state of ketosis (2,3). Hypoglycemia could possibly provoke seizure activ-
ity, although it is not common (4,5).

Scientific data on the relationship between diet and epilepsy are very limited.
Specific metabolic deficiencies rarely cause epilepsy, as in the case of pyridoxine (vita-
min B6) deficiency. Such seizures usually occur very early in life and are exquisitely
responsive to pyridoxine therapy. Mitochondrial disorders result from abnormalities in
the energy producing organelle. Tissues such as the heart and brain, which have high
energy demands, are sensitive to mitochondrial dysfunction. Certain diets (e.g., more
frequent meals and snacks with some glucose and electrolytes) and supplements (e.g.,
antioxidants) may help some patients with mitochondrial disorders and secondarily
improve seizure control (6,7). Even in this special and uncommon case, however, little
evidence links dietary changes and improved seizure control.

For the vast majority of epilepsy patients, no evidence links dietary changes and
either improvement or exacerbation of seizure activity. Many anecdotal reports arise
from individual patients or families that certain foods (e.g., those with high sugar con-
tent) or additives (e.g., aspartame) can trigger seizures. Little evidence supports these
associations when scientifically studied (8,9). Similarly, some patients with epilepsy take
antioxidants and free radical scavengers, such as omega-3 fatty acids and vitamin E
(10,11). Although some evidence suggests that this class of compounds may reduce can-
cer risk and slow the progression of neurodegenerative disorders such as Alzheimer’s
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and Parkinson’s disease (12,13), no evidence shows that antioxidants reduce seizure
activity or the negative long-term effects of epilepsy, such as impaired short-term mem-
ory. In many physical data and laypeople’s assessment, however, the benefits of nutri-
tional and vitamin supplements outweigh the risks.

The more we understand the biochemical pathways behind disease, the more we
understand the biochemical pathways behind healthy functioning. Further, as research
and technology improve our ability to design effective medications, we gain important
insights into what diet and nutrition provide for maintaining good health. Our knowl-
edge of the neurochemical basis behind epilepsy is growing, but we must translate and
supplement this with information about how epilepsy impacts the body’s use of specif-
ic nutrients. Amino acids, vitamins, and minerals are essential components of daily
metabolism, and may be affected to varying degrees by epilepsy. Studies are beginning
to look at both the preventative and therapeutic roles nutrition can play in the treatment
of epilepsy. Because of the broad spectrum of causes for epilepsy, treatments must be
chosen carefully, and the findings of one particular study may not apply to all people
with epilepsy.

Amino Acids

Amino acids are the building blocks for proteins. The body relies upon approximately 22
different amino acids, nine of which are essential, meaning the body cannot produce
them on its own. Amino acids occur naturally in most foods, with high concentrations in
animal-based foods, such as meat, fish, and eggs. Once eaten, digested, and absorbed by
the body, amino acids play many diverse roles—from directing cell division to compos-
ing muscle fiber and influencing brain chemistry. Simplistically, epilepsy can be viewed as
the result of an imbalance of excitatory and inhibitory processes in a nervous system that
produces too much excitation or too little inhibition. Concentrations of glutamate and
aspartate, the primary excitatory amino acid neurotransmitters, increase in the brain dur-
ing and shortly after a seizure (14). Inhibitory amino acid neurotransmitters, such as
gamma aminobutyric acid (GABA), glycine, and taurine, “damp down” electrical activi-
ty. In theory, with these inhibitory neurotransmitters, dietary supplementation (in forms
that readily cross the blood–brain barrier) could reduce seizure activity.

Gamma Aminobutyric Acid

The inhibitory amino acid neurotransmitter, GABA, is produced in the brain via the fol-
lowing reaction:

Alpha-ketoglutarate Glutamate GABA
Glutamate Dehydrogenase Glutamate Decarboxylase

Alpha-ketogrutarate and other substrates are converted to glutamate by the enzyme
glutamate dehydrogenase; then the resulting glutamate is converted to GABA via the
enzyme glutamate decarboxylase. Glutamate is an excitatory amino acid neurotransmit-
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ter and GABA is inhibitory. One possible neurochemical basis for the development of
epilepsy is that the glutamate dehydrogenase enzyme is overactive and the glutamate
decarboxylase enzyme is underactive, thus resulting in an excess of glutamate compared
to GABA. Too much excitation and not enough inhibition can result in a seizure.

GABA metabolism has been a primary area of drug research for epilepsy. Several
relatively new antiepileptic drugs (AEDs) have been licensed that utilize different
approaches towards elevating levels of GABA in the brain (15). Vigabatrin is a drug that
blocks the action of the enzyme GABA transaminase, which is responsible for breaking
down GABA. Inhibiting GABA degradation results in an increase of GABA levels in the
brain. Tiagabine is a drug that increases GABA levels by blocking the reuptake of GABA
by neurons and glia cells. This increases the amounts of GABA present to act on other
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Commentary

This chapter provides an overview on how foods and dietary supplements
may influence epileptic activity. We are what we eat. Nutrition is important for
health. Brain cells require certain amino acids, vitamins, essential minerals,
and fats for their normal function. A strong intuitive sense tells us that nutri-
tional supplements or certain diets can influence epilepsy activity. Chapter 20
on the Use of Fatty Acids in the Diet, by Drs. David Mostofsky and Schlomo
Yehuda and Chapter 21 on the Ketogenic Diet, by Dr. John Freeman, provide
evidence for the role of fats. Very good scientific evidence suggests that the
ketogenic diet does improve seizure control for some patients with epilepsy.
In the case of the fatty acid supplements, the animal data strongly suggest a
therapeutic trial in humans, and we await the results.

Overall, the data are scant on nutrition and epilepsy, but often a strong
desire exists on the part of people with epilepsy or their family to improve
seizure control by some nutritional change. This chapter provides a brief
overview on what we do know about the role of amino acids, essential miner-
als, fatty acids, and other dietary substances in modulating seizure activity.
The authors correctly point out that, for the majority of nutritional supple-
ments that are advocated to improve seizure control (e.g., taurine, vitamin E,
omega-3 fatty acids), there are simply insufficient data. We don’t know if they
help.  If they do, is there a certain group (partial vs. generalized epilepsies)
that responds? The success of the ketogenic diet highlights the potential ben-
efits of nutrition. Antioxidants could theoretically help prevent some of the
long-term neuronal damage that occurs in some patients with years or
decades of recurrent seizures. Such studies will be difficult to do because it
may take many years to see a benefit. The research is needed, however,
because well-designed prospective and controlled studies can help answer
these and other important questions about the role of nutrition and dietary
supplements for people with epilepsy.
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neurons. Gabapentin was designed as a GABA molecule attached to a ring that would
allow the molecule to pass through the blood–brain barrier and influence brain activi-
ty. Gabapentin appears to influence the GABA system in the brain, but the precise mech-
anism is not nearly as simple as its original design, which was to stimulate GABA recep-
tors. The differences in the mechanisms of action that these drugs take explain why dif-
ferent drugs cause different side effects (16).

The use of GABA is a logical choice to treat epilepsy; however, it is not well
absorbed across the blood–brain barrier, a protective layer of tightly sealed cells that
excludes most molecules from entering the brain based on size, charge, and composi-
tion. Increased dietary levels of GABA will not penetrate the brain in a substantial
enough amount to impact seizure activity (17). Researchers are experimenting with
agents that increase the permeability of the blood–brain barrier, such as nitric oxide or
other free radicals, to see if this could cause a rise in GABA levels inside the brain
(17,18). Some recommend that GABA be dosed in the range of several grams per day to
treat epilepsy, although no evidence shows that this therapy has any effect on seizure
activity.

Carnosine

Carnosine is an amino acid involved with GABA activity in the brain. It is most easily
found and measured as homocarnosine, a dipeptide metabolite of GABA and histidine,
another amino acid (19). It is unclear exactly how carnosine is directly involved with
seizure activity in the brain. Carnosine appears to directly bind to GABA, forming
homocarnosine. Zinc and copper levels inside neurons may also be modulated by carno-
sine activity (20).

Contradictory findings exist regarding the role of homocarnosine in patients with
epilepsy. One study reported higher homocarnosine levels in children with uncontrolled
epilepsy and febrile seizures compared with children with medically controlled epilepsy
(21). Other studies found that homocarnosine levels were higher in patients who
responded to AED therapy (22–24). In these cases, homocarnosine levels appeared to
increase as GABA levels increased following drug therapy. These studies show that
homocarnosine levels vary according to GABA levels, but do not necessarily correlate
with seizure control (19,24). A study examined homocarnosine levels and seizure con-
trol in 14 patients with juvenile myoclonic epilepsy and 12 patients with complex par-
tial seizures. Higher homocarnosine, but not GABA, levels were associated with better
seizure control (25). One unblinded study reported positive findings in patients taking
dietary supplemental carnosine as an adjunctive therapy. After 10 weeks of carnosine
supplements, five of seven subjects had improved EEG patterns with decreased spike-
wave discharges (20). Although formal testing was not done, blinded therapists report-
ed improved cognition, behavior, and language function in all seven patients. More rig-
orous studies are needed to confirm or refute these findings in small pilot studies. The
role of homocarnosine as a therapeutic agent for epilepsy remains unproven but war-
rants further study.
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Taurine

Taurine is classified as a conditionally essential amino acid because it is an amino acid
that the body needs and is unable to synthesize on its own, yet it is not used for proteins.
Taurine functions as a free amino acid or simple peptide and plays an important role in
mammalian development. Taurine is involved in several different metabolic processes
including detoxification, cell membrane stabilization, and the regulation of cellular cal-
cium levels (26). These are all important metabolic processes involved in the mainte-
nance and function of neuronal activity. How critical a role taurine plays in these
processes remains uncertain. In the brain, taurine is an inhibitory neurotransmitter. It
appears that a genetic variation in taurine metabolism is present in some cases of epilep-
sy (27). It has not proven to be very effective as a preventive antiepileptic agent because
only a small fraction of taurine in the blood system will cross the blood–brain barrier.
Increased levels of taurine are associated with reduced seizure susceptibility; decreased
levels of taurine are associated with more spontaneous seizure activity (28). These
trends do not indicate, however, that taurine can be used as an effective antiepileptic
therapy (28).

Several studies suggest that taurine has a mild anticonvulsant effect in humans. An
unblinded study done on 25 children with intractable epilepsy reported complete
seizure control in only one case. A greater than 50% decrease of seizure frequency
occurred in one case, a less than 50% decrease in frequency in four cases, but no effect
in 18 cases (29). Another unblinded study on nine patients with intractable seizures who
were treated with taurine showed only transient effects. Seizures disappeared for about
2 weeks in five patients; seizure frequency was temporarily reduced by 25% in one
patient. No effect on seizure activity occurred in the remaining three cases (30). Thus,
there is little theoretical basis for the use of taurine to treat epilepsy.

In one study, magnesium-deficient mice with audiogenic seizures (magnesium
deficiency in mice both causes and increases audiogenic seizures) were treated with
three different types of magnesium supplementation: magnesium acetyltaurinate (a
combination of magnesium with the inhibitory neurotransmitter taurine), magnesium
pyrrolidone-2-carboxylate (PCMH), and magnesium chloride (31). Only treatment
with magnesium acetyltaurinate showed lasting effects for seizure control. Audiogenic
seizures recurred 6 hours after treatment in the mice given PCMH and magnesium chlo-
ride. The mice supplemented with magnesium acetyltaurinate showed seizure control
for up to 72 hours after treatment. This study indicates that taurine, in the magnesium
acetyltaurinate form, may be effective in treating some types of seizure disorders. In
human studies, the  dosage for adults is around 2000 mg/day of taurine. No significant
side effects due to taurine treatment have been reported.

Carnitine

Carnitine is a transport molecule that helps make energy available to cells and removes
waste products. We obtain approximately 75% of the carnitine we need from meat and
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dairy products; the body produces the rest. Patients who are treated with valproic acid
can develop carnitine deficiency (32,33). Clinically significant carnitine deficiency is
uncommon, however. The most serious problems occur rarely in children (and extreme-
ly rarely in adults) with inborn errors of carnitine metabolism that make them especial-
ly susceptible to the effects of valproate (34). Possible symptoms of carnitine deficiency
include fatigue, muscle weakness, enlarged heart, irregular heartbeat, frequent infection,
seizures, poor muscle tone, slow growth, chronic vomiting, chronic fever, hyperammone-
mia, and hypoglycemia. Carnitine does pass through the blood–brain barrier. Van
Wouwe, in his 1995 article, recommends that carnitine deficiency during valproic acid
therapy can be reversed within a week by supplementation at 15 mg/kg body weight (33).

Carnitine can play a protective role in the brains of mice. When supplemented with
carnitine prior to being exposed to a seizure-provoking agent, brain energy metabolites
were preserved and seizures were reduced (35). Similar results are not reported in
human studies. A double-blind placebo-controlled crossover study on 47 children tak-
ing valproic acid or carbamazepine found no difference in parental reports of improved
seizure control or reduced side effects with carnitine supplementation (36). Due to the
costliness of carnitine supplements and the lack of systematic evidence supporting its
efficacy, these researchers do not recommend administering carnitine prophylactically
to alleviate common side effects (36). In 1998, a panel of pediatric neurologists conclud-
ed that carnitine supplementation is recommended for patients with specific carnitine
deficiency syndromes, especially infants and children on long-term valproate treatment
(37). Carnitine’s role in maintaining metabolic stability remains imprecisely defined,
and these findings have yet to be reproduced in human subjects. Further studies are war-
ranted to better define the stabilizing effect carnitine might have in the brain.

Glycine

Glycine is the simplest of the amino acids and acts as an inhibitory neurotransmitter in
the central nervous system. Different forms of glycine have been tested for their anticon-
vulsant properties. One study found that trimethylglycine, dimethylglycine, and methyl-
glycine reduced the number of seizures induced by strychnine in animal models (38). In
humans, one study found no difference between dimethylglycine and placebo treatment
for a group of 19 patients (39). The majority of the literature reports that dimethyl-
glycine has no significant therapeutic effect in reducing seizure activity in humans
(40,41). Some researchers suggest, however, that in selected individuals, dimethylglycine
supplementation at 100 mg twice a day may have some benefit (42).

Vitamins

Antioxidants

Antioxidants include vitamins C, E, and A, and selenium and the carotenoids. These are
made up of molecules that help prevent damage to the integrity of the cell and its com-
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ponents. Free radicals are the molecular by-products of metabolic processes that disrupt
cellular functioning in numerous ways, including injury to the cell membrane and mito-
chondria. Hypothetically, free radicals can contribute to seizure activity by many differ-
ent pathways; we highlight two here. In one pathway, free radicals inactivate glutamine
synthase, an enzyme responsible for breaking down glutamate. This causes a build-up of
glutamate, an excitatory neurotransmitter. An excess of excitatory neurotransmitter can
induce seizure activity. Another pathway free radical agents can take is to inactivate glu-
tamate decarboxylase, an enzyme responsible for converting glutamate to GABA. This
results in a lack of GABA, the primary inhibitory neurotransmitter. A decrease in
inhibitory neurotransmitters can also result in seizure activity (43). Due to its cell dam-
aging effects, free radical activity may be involved in neurodegenerative diseases such as
Alzheimer’s and Parkinson’s disease (13).

One study found that epilepsy patients have increased oxidative stress when com-
pared with nonepileptic controls (43). In this study, 29 patients with epilepsy were com-
pared with 50 normal controls. In addition, 10 patients who were seizure-free for 1 year,
but who were still being treated with phenobarbital, were evaluated. Erythrocyte glu-
tathione reductase (an antioxidant) and plasma vitamin C and A levels were significant-
ly lower in the group of patients with epilepsy compared with normal controls. In the 10
seizure-free patients, erythrocyte glutathione reductase was significantly higher than
pretreatment levels, and plasma vitamin A, E, and C levels were normal. This suggests
that seizure activity may directly impact oxidative blood levels, and that antioxidants
should be supplemented to compensate for the increase in free radicals.

Antioxidants are easily supplemented and levels can be restored with a beneficial
effect on seizure activity. Fruits, vegetables, and whole grains (in particular), and sweet
potatoes, carrots, and spinach are major sources of antioxidants. A double-blind placebo-
controlled study on 24 patients with medically refractory epilepsy found that patients
treated with 400 IU/day of vitamin E in addition to their regular medication experienced
a significant reduction in seizures. The placebo group experienced no change in their
seizure activity (10). One study demonstrated in patients with refractory epilepsy that an
antioxidant supplement did not eliminate seizures, but reduced seizure frequency (44).
Another study on aged rats with induced epileptogenic foci found that antioxidant sup-
plements reduced the amount of reactive oxidant species (free radicals) in the brain (45).
Antioxidant vitamins may work as a group. Thus, some nutritionists suggest dosing with
a complete antioxidant formula to achieve maximal benefit.

Vitamin B6

Vitamin B6 plays an essential role in the metabolism and regulation of amino acids. It is
a necessary component of many enzymes that process amino acids, assembling them
into proteins and hormones, and taking them apart. It is found in foods such as pota-
toes, bananas, bran cereals, lentils, turkey, and tuna. The enzyme glutamate decarboxy-
lase that converts glutamate to GABA depends upon vitamin B6. If there is too little vita-
min B6 in the body, the enzyme cannot function properly, thereby increasing seizure
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activity due to decreased GABA levels. A vitamin B6 deficiency that causes seizures is
well documented but extremely rare. The role of routine vitamin B6 supplementation in
children or adults with epilepsy is not established, and no controlled studies support it.
Typical adult doses of 50 mg to 150 mg of vitamin B6 are used therapeutically. Excessive
amounts can damage sensory nerves, resulting in numbness in hands and feet (46,47).
More research is needed to determine the extent of the therapeutic efficacy vitamin B6
can provide in controlling seizures.

A rare genetic vitamin B6 dependency disorder causing severe neonatal seizures
and associated mental disability requires lifelong supplementation of B6 (48). Seizures
return immediately when vitamin B6 therapy is discontinued. Some researchers postu-
late that the developmental outcome of the child depends on the dosage of vitamin B6.
More research is needed to determine what the optimal dose is, if any, to control seizures
and assure positive future development.

Minerals

Minerals are inorganic elements needed for various functions in the body. The body
relies on 16 essential minerals, such as calcium for bone growth and maintenance, and
iron for oxygenating the blood. Trace elements, such as zinc, copper, and manganese,
have important functional roles in the nervous system. One study evaluating trace ele-
ments in hair found differences in mineral levels in patients with epilepsy versus con-
trols. The average copper, magnesium, and zinc levels in the hair were significantly lower
in epilepsy patients (49). Serum analysis showed no differences in the average magne-
sium and zinc levels in patients treated with anticonvulsants and those not receiving
drug therapy. These findings suggest that AED therapy does not impact trace mineral
levels, but rather it is the condition of epilepsy, underlying causes, or other factors that
cause these differences. Low levels of zinc, magnesium, and copper in the hair of patients
with epilepsy indicate the need for supplementation (49).

Manganese toxicity can cause tremor and seizures. Withdrawal from manganese
supplementation quickly resolves seizure activity (50). In contrast, an old Anglo-Saxon
prescription for “devil sickness” (epilepsy) was lupine, a plant exceptionally high in
manganese. The suspected anticonvulsant properties of manganese made lupine a rec-
ommended treatment for epilepsy during that period (51). These two examples demon-
strate that, as with many minerals, a certain range of concentration is needed for prop-
er functioning. Both manganese intoxication and manganese deficiency result in seizure
activity.

Manganese deficiency is more commonly reported in the literature than toxicity.
Manganese is found in grain products, nuts, legumes, and leafy greens. Manganese sup-
plementation should be given at 50 to 100 mg/d (42). Average daily intake in the United
States from food sources is 3 mg. Doses greater than 100 mg may cause nausea.
Manganese may interfere with the absorption of copper, iron, and zinc. The high levels
of copper, zinc, calcium, and magnesium that have been found in patients with epilep-
sy may inhibit the absorption of manganese.
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Magnesium deficiency is common in people with epilepsy. Magnesium is needed
for calcium absorption, and an adequate ratio of calcium and magnesium is needed for
normal nerve functioning. Magnesium is also important for the body to be able to uti-
lize vitamin B6. Two unblinded studies found that magnesium supplements improved
seizure control (52). In one study, 450 mg of daily magnesium supplements controlled
seizures in all 30 patients. In another study, 450 mg of daily magnesium supplementa-
tion improved seizures in 29 of 30 children with tonic-clonic or absence seizures.
Magnesium is generally used for seizures associated with toxemia of pregnancy, acute
nephritis in children, and migraine (53,54). Magnesium is best found in green vegeta-
bles, nuts, seeds, and some whole grains. Although magnesium supplementation has
demonstrated some positive results, controlled blinded studies are needed to confirm
the accuracy of these findings.

Zinc deficiency and copper excess during pregnancy may pose a risk to the early
development of the brain. This may be a cause for the development of epilepsy. Zinc and
copper have an antagonistic relationship. Zinc levels are lower in patients with epilepsy,
and the use of AEDs may also contribute to zinc deficiency. Copper deficiency may cause
seizures; however, copper levels are higher in patients treated for epilepsy, possibly due
to copper complexes formed by the activation of AEDs. The zinc–copper ratio is not
fully understood. Some researchers theorize that seizures occur when the zinc–copper
ratio falls suddenly in the absence of taurine (42). A 10 to 1 through 30 to 1 ratio of zinc
to copper is recommended (55). Zinc at 15 to 50 mg/d is an appropriate adult dose.
Copper can be administered at 1 to 3 mg/d. The best dietary sources of zinc are oysters,
lean meats, poultry, fish, and organ meats. It can also be found in dairy products, eggs,
whole grains, nuts, and seeds. Good sources of dietary copper are seafood, organ meats,
whole grains, nuts, raisins, legumes, and chocolate.

Melatonin

Melatonin is a hormone, produced by the pineal gland, that affects the sleep/wake cycle.
It also helps protect the body from free radicals. Melatonin’s action on free radicals may
help boost overall immunity, including the body’s own cancer prevention system. In
addition, melatonin helps maintain the brain’s balance of excitatory and inhibitory neu-
rotransmitters, stabilizing its electrical activity. One study demonstrated that melatonin
helps reduce seizure activity in mice. When melatonin was injected 0 to 30 minutes
before the seizure-inducing medium, the mice experienced no seizures (56). Although
we can’t extrapolate these findings to humans, this study does support further study in
epilepsy patients.

Melatonin levels in the body vary during the course of the day in a circadian cycle.
In a study of patients with intractable temporal lobe epilepsy, melatonin levels were
lower than normal subjects prior to having a seizure and were three times higher than
normal after a seizure (57). Based on the animal and human data, melatonin supple-
ments could potentially improve seizure control. The melatonin surge after a seizure
could be a compensatory action by the brain to prevent further seizure activity and
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could also contribute to postictal lethargy. Another study found that melatonin had
effects as an AED and sleep stabilizer. Dosing of 5 to 10 mg a night can normalize sleep
patterns and positively influence seizure activity in children with sleep disturbance and
epilepsy (58). One clinical study reports high doses of melatonin as an additional AED
necessary for seizure control in a child resistant to other AEDs. Reduction of melatonin
was associated with an increase in seizures. Restabilization occurred only after restoring
the melatonin dosage (59). Another preliminary clinical study showed that melatonin
improved seizure control in 5 out of 6 children with severe intractable epilepsy. In this
study, both nocturnal and daytime seizures improved (60). In contrast, another study
reported melatonin to have a proconvulsive effect on nocturnal seizures. Melatonin lev-
els in the body surge at night, in most individuals at around 2 A.M. (56). Increased mela-
tonin secretion at night or premenstrually may play a role in nocturnal epilepsy. AEDs
such as the benzodiazepines that block melatonin secretion, may help treat these seizure
types (61).

Melatonin supplements are readily available where nutritional supplements are
sold; however, some researchers question the safety of melatonin use. Although promis-
ing studies show the beneficial effects of melatonin on electrical activity in the brain, a
lack of controlled clinical data exists. More research is needed to distinguish the effects
of melatonin therapy versus a placebo effect, and more clinical trials are needed to con-
firm its efficacy. Also, possible improvements in seizure activity may reflect improve-
ment in sleep efficiency or duration. More research is needed to understand the fluctu-
ating nature of this hormone and its potential proconvulsive or anticonvulsive effects at
different points in the sleep/wake cycle. Melatonin could be an effective adjunct to other
AEDs in lowering the dosage and side effect burden of these drugs, because it is not
known to cause significant side effects or interfere with other AEDs (59,62).

Conclusion

Nutritional therapies remain an attractive naturalistic approach to controlling epilepsy.
Apart from the ketogenic diet—and treatment of very rare disorders such as pyridoxine-
deficient seizures with vitamin B6—no dietary therapies have been established in reliev-
ing seizure activity. Similarly, no clear evidence suggests that any foods or supplements
increase seizure activity. Nutritional therapies depend on the type of epilepsy a person
has. Their effects in the body may vary from prevention of seizures to protection of the
areas of the brain where the seizure takes place. A full diagnostic workup before the
administration of any treatment is critical in enhancing outcome. Therapies should be
administered one at a time to monitor and evaluate their efficacy. When administering
nutritional supplements concurrent with medications, it is important to understand
how the two treatments will interact. Hopefully, future research will increase our under-
standing of the biochemistry and physiology of the nutrients involved in epilepsy and
the pharmacology of the drugs used in the management of the disease. Future research
directed towards understanding these mechanisms will hopefully translate into thera-
peutic nutritional approaches to treat patients with epilepsy.
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The Use of Fatty Acids in 
the Diet for Seizure Management
DAVID I. MOSTOFSKY AND SHLOMO YEHUDA

All antiepileptic drugs (AEDs) share a common feature: they supply specially designed
chemicals to the brain that are able to change the neurophysiology of the brain, thereby
controlling the bioelectrical discharges that cause seizures. The need to control seizures
is self-evident. In addition to the clinical and observable behavior changes that define an
epileptic seizure, animal studies have shown that a seizure can impair important func-
tions of the hippocampus (a brain structure that is involved with memory, execution of
logical tasks, and emotion, among other functions) causing, for example, disturbances
in learning to avoid and escape from an unpleasant environment (1–4). At the cellular
and biochemical level, functional changes in the hippocampus following a seizure
include a decrease in both the short and the persisting electrical activity of the cells’
activity (1,5–7), as well as structural changes, such as loss of neurons in critical areas of
the hippocampus (3). AEDs are imperfect and their effects are not uniform for every
patient. Often, no single AED can control seizures. The more one has to add to the cock-
tail of AEDs to better control seizures, the more likely the patient will suffer from side
effects. The less serious side effects may take the form of drowsiness, clouded learning
and cognitive ability, stomach upset, and hyperactivity. Sometimes seizures turn out to
be especially resistant to conventional treatment, leading frustrated patients and their
caregivers to consider unconventional therapies, many of which have little or no sound
scientific basis or credibility. Not everything that is unconventional is necessarily useless
or fraudulent, however. Among the more popular proposed alternative treatments for
epilepsy—for which some degree of support exists—are the use of behavior modifica-
tion, hypnosis, exercise, and EEG biofeedback (8). These activities have been shown to
help numerous patients, but true randomized clinical trials—the only ones that serious
critics of any experiment are prepared to accept and be convinced by—remain to be
conducted. Currently, the existing data are largely based on small sample studies and
anecdotal reports.

An exception to the widespread criticism of alternative treatment is the use of the
ketogenic diet (see Chapter 21), although it is outside of this discussion of the therapeu-
tic potential for fatty acids (FAs) in epilepsy. For all the other techniques, however, rig-
orous clinical trial methodologies to convincingly demonstrate the benefits of such
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alternative or complementary techniques are not yet available. In contrast to the phar-
macologic attempts at seizure control, the theoretical rationale for alternative or com-
plementary techniques is limited, although many of the significant advances in medicine
have resulted from accidental discoveries of things that work with an understanding of
why they work, coming much later, if at all.

This chapter proposes a treatment alternative for epilepsy that is based on dietary
intake, although considerable research with human subjects must be done before a con-
clusion can be reached or the treatment can become part of mainstream neurologic
practice. Special dietary supplementation is advocated—not necessarily as the primary
or sole treatment of choice—but as an adjunct or add-on therapy. Even in the absence
of large-scale human studies, a scientific rationale exists for this alternative treatment.
Laboratory experiments have been conducted over a number of years, using animal sub-
jects, that back up this approach. Furthermore, the risk of side effects for most patients
is practically nonexistent, and the cost of following such a program is economically
acceptable. This approach includes a type of chemical supplementation not usually asso-
ciated with AEDs. Fatty acids are available in some of the foods commonly eaten.
Indeed, these specific chemical formulations are known as essential fatty acids (EFAs).
They are essential because, as opposed to many animals who can manufacture these
chemicals, the only way humans receive them is via diet. (Additional notes on fatty acid
biochemistry are provided at the end of this chapter. Only an elementary introduction
is included, but interested readers can find simple descriptions of fatty acid biochem-
istry in a number of well written books targeted for the nonspecialist audience: see
Smart Fats by Michael Schmidt and Fats That Heal; Fats That Kill by Udo Erasmus.)

The promising relationships between epilepsy and seizure on the one hand and
fatty acids on the other hand are complex and not obvious. This is especially true for a
class of fatty acids known as polyunsaturated fatty acids (PUFAs), which serve as neuro-
protectors and neural stabilizers. The PUFAs directly affect the passage of brain chemi-
cals through the neuronal cell membrane. The property of allowing flow through the
membrane can be quantified and expressed as the membrane fluidity index. Because of
this pivotal role in regulating neuronal functions, PUFAs affect many complex activities
in the brain and, not surprisingly, they can influence epileptic seizure activity. The aim
of this chapter is: (i) to present the evidence that essential fatty acids play major roles in
epilepsy and seizures; (ii) to demonstrate that essential fatty acid treatment may help
prevent or limit the number and severity of the seizures; and (iii) to offer an hypothesis
to understand this property of the essential fatty acids.

Essential Fatty Acids

Few topics in nutrition cause as much controversy and concern—and are as frequently
misunderstood—as fats. The repeated cautionary warnings from the medical profession
have dramatically reduced the amount of fat we eat to minimize the risks associated with
cardiovascular diseases, diabetes, and other chronic disorders. Deficiencies in fat intake,
however, can also contribute to health hazards, including an increased risk of infection,
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dysregulation of cyclic and rhythmic activity, and impaired cognitive and sensory func-
tions (especially in infants). Symptoms of essential fatty acid deficiency may include
fatigue, skin problems, immune weakness, gastrointestinal disorders, heart and circula-
tory problems, growth retardation, and sterility. In addition to these symptoms, a lack of
dietary essential fatty acids has been implicated in the development or aggravation of
breast cancer, prostate cancer, rheumatoid arthritis, asthma, depression, schizophrenia,
and attention deficit/hyperactivity disorder (ADHD). This list of possible health com-
plications resulting from PUFA deficiency in the diet is by no means exhaustive.

A consensus has emerged from research suggesting that the balance of the differ-
ent fat types is more important than the amount of fat consumed. The type of dietary
fat affects the behavior of each cell and determines how well it can perform its vital func-
tions and its ability to resist disease. Within the class of essential fatty acids, two
PUFAs—linoleic and �-linolenic acids—are necessary for good health. These EFAs must
be provided by nutritional intake, and they have beneficial effects when available in
moderation. Excesses of these otherwise beneficial fatty acids should, however, be avoid-
ed. In contrast to PUFAs, a high intake of saturated and hydrogenated fats are linked to
an increase in a number of health risks, including degenerative diseases, cardiovascular
disease, cancer, and diabetes.

The Use of Fatty Acids in the Diet for Seizure Management

207

Commentary

This chapter discusses a dietary approach to the treatment of epilepsy, pro-
posed as an add-on to seizure medications. The authors are quick to point out,
rightly so, that considerable research with human subjects lies ahead before
it will be clear if this diet works and what its side effects are, if any.

The diet involves the ingestion of essential fatty acids (EFAs), and a
detailed overview is given for readers unfamiliar with these supplements. The
scientific rationale for the possible role of EFAs in the treatment of epilepsy is
then explained, followed by a summary of an animal experiment that evaluat-
ed the effect of fatty acids on seizures.

As the authors conclude, sufficient justification exists at this time for
undertaking additional research on the effects of dietary EFAs on people with
epilepsy. This research would hopefully clarify the benefits and risks of this
treatment and whether patients with certain types of seizures are more likely
to benefit than others.

The authors end by recommending that people with seizures supple-
ment their diet with polyunsaturated fatty acids (PUFAs). Readers should note
that this recommendation is not based on controlled clinical studies and that
this is not a recommendation generally made by neurologists or epilepsy spe-
cialists for the treatment of seizures. Therefore, it is prudent for any interest-
ed patients to first discuss this approach with their neurologist.
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Omega-6 and Omega-3 Fatty Acids

Linoleic acid (LA) is a member of the family of omega-6 (T-6 or n-6) fatty acids;
�-linolenic acid is an omega-3 (T-3 or n-3) fatty acid. These terms refer to characteris-
tics in the chemical structure of the fatty acids. Other omega-6 fatty acids can be man-
ufactured in the body using linoleic acids as a starting point. These include gamma-
linoleic acid (GLA), dihomo-gamma-linoleic acid (DHGLA), and arachidonic acid
(AA). Similarly, other omega-3 fatty acids that are manufactured in the body using �-
linolenic acid as a starting point include eicosapentaenoic acid (EPA) and docosa-
hexaenoic acid (DHA). Many fatty acids are sold as supplements in natural food and
health stores, and these ingredients are commonly featured on the label.

The brain has two sources for all n-3 and n-6 acids. These PUFAs are comprised of
more than 18 carbons in their chain. One source is the elongation process of linoleic acid
and �-linolenic acid that takes place in the blood–brain barrier (BBB) and in most cells
in the brain. The other source of PUFA is from the diet itself. The fatty acids that come
from the diet must cross the BBB, although we do not know how most PUFAs cross the
BBB. A better understanding of this issue is very important to understand the patholog-
ic processes that occur in aging and other pathologic states. A more detailed review and
discussion of this problem and its ramifications can be found elsewhere (9). (See Figure
20.1.)

EFAs are necessary for energy production, the transfer of oxygen from the air to
the bloodstream, and the manufacture of hemoglobin. They are also involved in growth,
cell division, and nerve function. EFAs are found in high concentrations in the brain and
are essential for normal nerve impulse transmission and brain function.

Among the significant components of cell membranes are the phospholipids,
which contain fatty acids. The type of fatty acids in the diet determines the type of fatty
acids available to the composition of cell membranes. A phospholipid made from a sat-
urated fat has a different structure, and is less fluid, than one that incorporates an unsat-
urated and essential fatty acid. In addition, linoleic and �-linolenic acids by themselves
have an effect on the neuronal membrane fluidity index. They decrease the cholesterol
level in the membrane, thus increasing membrane fluidity. Poor membrane fluidity
makes it difficult for brain cells to function normally and increases the susceptibility of
cells to injury and death. These consequences for cell function are not restricted to
absolute levels of FAs, but depend on the relative amounts of omega-3 fatty acids and
omega-6 fatty acids in cell membranes.

We have hypothesized five categories of PUFA functions that are common to differ-
ent brain functions, including modifications of: (i) membrane fluidity; (ii) activity of
enzymes bound to the membrane that break down FA into other forms of FA; (iii) num-
ber and properties of receptors that are able to make use of the incoming chemicals; (iv)
function of ion channels that allow molecules of a chemical to flow through the cell; and
(v) production and activity of neurotransmitters (responsible for the passage of nerve
progress and stimulation) that block or activate other chemicals and interfere with elec-
trical activity (10,11). Numerous studies of the neurobiologic properties of EFAs confirm
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their important role in a variety of normal and pathologic brain functions (12). These
FAs are important to retinal function, learning and memory mechanisms, thermoregula-
tion, pain, stress, and sleep. We demonstrated that a specific mixture of �-linolenic acid
(n-3) and linoleic acid (n-6) in a ratio of 1:4 had significant effects on humans and ani-
mals. The compound improved the quality of life of Alzheimer’s patients and exerted
beneficial effects in intact aged rats, as well as in rats that were experimentally rendered
learning deficient. It improved the memory, thermoregulation, and sleep in humans and
in rats, and ameliorated the symptoms of induced multiple sclerosis in rats (10).
Furthermore, we demonstrated that this compound protected rats who were injected
with a convulsant agent (13). In the case of epilepsy, seizures are understood to occur
when a sudden change occurs in brain function and storms of uncontrolled neuronal fir-
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ing occur. Such changes in neuronal firing result from temporary changes in the neuronal
membrane, which in turn are responsive to the activity of FAs.

The relationship between lipids and FA metabolism on the one hand and epilepsy
on the other has previously been described (14). The global category of the PUFAs and
n-3 FAs, in particular, are regarded as neuroprotectors because they protect the brain
from ischemia and other insults. They are also membrane stabilizers, since they are ben-
eficial for cardiac tissue and in raising the seizure threshold (15). The biochemical rela-
tionships between lipids (fats) and acid levels (FA metabolism) during and after exper-
imentally induced epilepsy were reported (16). Seizures cause a gross disturbance in FA
metabolism and inhibit the biochemical pathway (17–22). One of the effects of a seizure
is the brief disruption of the BBB mechanism (22–24), which is critical for the produc-
tion of other PUFAs. Treatment with n-3 fatty acid alleviates symptoms of convulsions
in epilepsy patients (25), thereby preserving the status of the biochemicals necessary for
normal brain function.

A well-known application of FAs for treating epilepsy is the ketogenic diet, used for
children with refractory seizures (26–28). The powerful and dramatic therapeutic results
from the ketogenic diet continue to be reaffirmed by many clinical investigations
(6,29–31). Although this diet was developed independent of considerations regarding
PUFAs, in 2001, Stafstrom (32) described a “PUFA diet” with effects similar to a keto-
genic diet.

Possible modes of action for the involvements of brain lipids include (14):

• Lipids are important constituents of the neuronal membrane, and changes in lipid
composition may alter membrane activities.

• Lipids may offset the dangerous effects of substances that induce epilepsy (such as
iron, which increases other lipid decomposition).

• Lipids may offer a stability in the membrane fluidity that helps control epilepsy.
• Lipids may control the change in neuronal membrane phospholipid metabolism

that may result from the high level of excitatory amino acid receptors in the epilep-
tic focus and that leads to frequent and uncontrolled electrical firing.

• Although a genetic link may exist between epilepsy and PUFA deficit (33), the
addition of PUFA to the diet may provide some measure of correction.

• Some of the EFAs may be neuroprotective, similar to the protective cardiac effects
of EFAs. This was shown in a study in which �-linolenic acid, but not palmatic acid
or GLA (a form of LA), protected against ischemic-induced neuronal death and
prevented seizures induced by a powerful convulsant agent (kainic acid) and its
associated neuronal death (5,34).

A potentially significant advantage to adopting the FA treatment program for
seizure control—if the animal data are substantiated in human clinical trials—would be
that it could offset other undesired properties of standard AEDs that cause side effects,
such as tremors, gastrointestinal distress, effects on the bone (35), auditory hallucina-
tions (36), and demyelination (37). In addition, a striking consequence of the AEDs is
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the frequently reported impairment of cognitive performance. Both recurrent seizures
and AEDs may cause cognitive deficits. Many AEDs can cause cognitive problems
(29,31,38–40) in patients with epilepsy as well as healthy volunteers (41). In humans,
AEDs can adversely affect declarative memory (31) and long-term memory (42), sug-
gesting an insult to the hippocampus and perhaps other brain structures.

The hippocampus undergoes changes following a seizure, including decreased lev-
els of serotonin (43), acetylcholine (44), brain-derived factors (45), amino acid and
energy metabolism (46), as well as enzymatic changes (47). These may contribute to
mood changes (including depression), sexual functioning, and maintaining a balance
for many normal activities of the body’s systems. Furthermore, induced seizures
increased the arachidonic acid (AA) and platelet-derived factors (17)—the latter being
a potent, biologically active phospholipid in the adaptive properties of the synapses,
which are critical for the transmission of nervous system signals.

Recently, we compared the antiseizure and cognitive effects of carbamazepine
(CBZ) and the FA compound we developed (9). Although both drugs blocked the
induced seizure activity, only the FA ameliorated PTZ-induced learning deficits. The
administration of CBZ also increased cortisol levels. The beneficial effects of the FA
preparation correlated with its reduction of cortisol levels (48). We theorized that inter-
acting effects and multiple pathways affect seizures, cognitive performance, and cortisol
following either CBZ or FA. Both compounds reduce seizure frequency or severity; how-
ever, CBZ decreased learning performance and increased cortisol. The FA may improve
learning and decrease cortisol levels (Figure 20.2).

The possible explanation of our results is complicated. Several variables play a
role in this situation, including the BBB during and after seizures. In 1986, Cornford
and Oldendorf (23) demonstrated that seizures disturb BBB functions, especially in the
glucose transport required for cellular function. Studies confirmed these findings and
also found changes in the rates of penetration of glucose and oxygen, as well as struc-
tural changes in the BBB (49). Oztas and colleagues found that, during a seizure, vast
amounts of AA (20:4n6) are released. The importance of the increased AA level is
twofold:

• AA is a powerful generator of free radicals (chemicals that are destructive in brain
chemistry). Thus, AA opens a vicious cycle in which a seizure induces an increase
in AA level, leading to an increase in the free radical level that causes damage to the
frontal cortex and hippocampus, eventually intensifying the next seizure. Recently,
Farooqui, et al. (50) described the role of AA in kainic acid-induced neurotoxicity.
Stimulation of kainic acid receptors causes a rapid release of AA. This increased
level of AA modifies the membrane fluidity index and membrane permeability.

• AA prolongs the period required for complete recovery from a seizure (51).
Pretreatment and treatment with n-3 fatty acids may protect the brain from the
damaging effects of excessive AA level. The effects of n-3 fatty acids are opposite to
n-6 fatty acids activity, and n-3 fatty acids may actually inhibit n-6 fatty acids activ-
ity (52).
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The role of cortisol in seizures needs further clarification. A seizure is a stressful sit-
uation and immunologic markers of stress increase immediately after seizures; (53) cor-
tisol levels increase in response to stress (54–56). Ionic channels (and cortisol) are
involved in the neurophysiology of seizures; however, a detailed discussion about the
role of particular ionic channels (K+, Na+, or Ca++) in epilepsy is beyond the scope of
this review.

Conclusion

The possible protective effects against seizures provided by PUFAs, especially fatty acids
of the n-3 group (EPA and DHA), are documented. Some additional support can be
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SR-3

Decrease
learning

Decrease
seizures

Increase
cortisol

Increase
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seizures

Decrease
cortisol

– –+

+ + +

F I G U R E  2 0 . 2

The separate effects of carbamazepine and SR-3 on learning, seizures, and cortisol level. A

favorable effect is noted by a + sign; an adverse effect is noted by a – sign.
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found in a review on the beneficial effects of a ketogenic diet (57). Similarly, the role of
FAs in increasing the threshold for electrically induced seizures is well established (58). In
mice, n-3 fatty acids can block PTZ-induced unhealthy brain excitation and stimulation
that produces convulsions in various hippocampal neurons (34). Similar results show
that DHA (an n-3 fatty acid type) can inhibit epileptic activity in the hippocampus of rats
(12). Of equal interest is that n-3 fatty acids (i.e., linolenic acid) are neuroprotective (15).

The relative potency of each individual FA as a neuroprotective agent is unknown.
Some investigators have proposed that even with adequate LA and ALA levels, seizure
patients may lack the sufficient enzymatic activity necessary to metabolize these FAs,
and that supplementation with EPA and/or DHA may be the more attractive design for
clinical experimentation. Our data suggest that the optimal effective combination of FA
in a ratio of 1:4 of �-linolenic to linoleic acid might comprise the first order study in a
program of dietary supplementation.

A sufficiently reliable and scientific basis exists for undertaking randomized clinical
trials to more precisely evaluate the practical value of FA supplementation as a therapy for
epilepsy. The practical reality for the success of such a program would require 2 to 4
months of daily intake of FA substances (2 to 4 g per day). Assuming there are no prob-
lems with blood thinning, diabetes, or other related medical contraindications, the only
side effect is stomach discomfort that may occur during the first few days. A variety of
choices and suppliers for FA supplements is available in most pharmacies, supermarkets,
and natural food stores at a reasonable cost. Look for these keywords on the label: omega-
3, DHA, and EPA. Usually, the cost of these nonprescription nutritional products will not
be reimbursed by insurance plans. Finally, the patient, along with caregivers, primary care
physician, and neurologist should all be updated on the program of diet supplementation.
The outcomes of the program, with respect to general behavioral status, sleep improve-
ment, and any other reactions or impressions, should be recorded at regular intervals. If
the PUFA diet reduces seizure frequency or severity, an authorized reduction in AEDs may
be considered by the neurologist. Without waiting for the results of formally designed ran-
domized clinical trials, however, the safety of dietary PUFA supplementation—when taken
in the recommended dosages—is sufficient to warrant implementation at this time.

Notes on the Chemistry of Essential Fatty Acids

Fats (lipids) and fatty acids, in a manner similar to many organic chemicals, are repre-
sented by combinations of various carbon, oxygen, and hydrogen elements that are
linked together by one or two bonds. Each carbon has four binding sites. In the carbon
chain, two sites will be taken up by other carbons (i.e., the two adjacent carbons on the
chain). In a saturated fat, the other two sites are taken up by hydrogen atoms. Saturated
fats are typically solid at room temperature, such as lard and butter, and are generally of
animal origin. Saturated fats are generally burned as fuel by our bodies.

Unsaturated fats have two adjacent carbons held together by a biochemical “dou-
ble bond.” These fats are generally liquid at room temperature and are of plant origin
(olive oil, corn oil, etc.). Unsaturated fats can be classified as “omega three” fatty acids
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(or T-3 or n-3) or “omega six” fatty acids (or T-6 or n-6), depending on the location of
the double bond relative to the end of the chain. These types of fatty acids are essential,
meaning that our bodies cannot make them, and they must be included in the diet.
These fats are not burned for fuel. Instead, they are used as structural components. The
omega-6 fatty acids are used as the main structural components of cells. Omega-3s are
used in the structure of the retina and central nervous system.

The connections among the different elements may take different shapes. In the
case of PUFAs, they form a chain composed of a long-chain fatty acid containing two or
more double bonds. They occur throughout the animal, plant, algae, fungi, and bacteria
kingdoms and have potential promise for therapeutic and nutritional applications. They
may also be produced commercially from selected seed plants and some marine sources.

PUFAs are grouped into two series on the basis of the position of the terminal dou-
ble bond, either three positions or six positions from the terminal carbon atom of the
fatty acid chain. Some examples are: n-3-series PUFA, (e.g., ALA and DHA); and n-6-
series PUFA, (e.g., GLA and AA). They are involved in the structure and composition of
membranes (in the form of phospholipids) and other biophysical activities, including
the regulation of the architecture, dynamics, phase transitions, permeability of mem-
branes, and the control of membrane-associated processes.

The importance of PUFA metabolism and eicosanoid function for humans was
recognized when it was discovered that AA is the precursor for prostaglandins, which are
associated with pain phenomena. Eicosanoids are a diverse group of hormones that are
fundamental to the proper maintenance of many functions, including blood pressure,
inflammatory reactions, and immune response. They are produced mainly through the
metabolism of AA and EPA.

Present-day eicosanoid-related ailments can be traced to changes in human nutri-
tion. Research indicates that 10,000 years ago, the intake of PUFAs was evenly balanced
between 3-series and 6-series PUFAs. Since then, reductions in 3-series PUFAs have cre-
ated an imbalance in most modern societies. This can be attributed to the move away
from a hunter-gatherer culture, and the increased consumption of certain plants and
animal products, resulting in a large rise in 6-series PUFA with a correspondingly
reduced level of 3-series PUFA.

The importance of balanced PUFA intake has been recognized by health organiza-
tions throughout the world over the past decade. A consensus now exists that PUFAs
should constitute a minimum of 3%, and preferably 10% to 20%, of the total lipid
intake, and that the n-6 to n-3 ratio should ideally be around 4:1 or 5:1. Although the
biologic effects of eicosanoids are undisputed, the same cannot be said for their PUFA
precursors, and most of the proposed pharmacologic effects for PUFAs are uncon-
firmed. In addition, the importance of PUFA intake in the genesis and progression of
diseases, relative to other factors such as nutrition, genetic determinants, and environ-
mental influences, remains unclear.

Evidence for the possible medical effects of PUFA deficiencies—coupled with the
growing acceptance of pharmafoods or “neutriceuticals” by consumers—has brought
these compounds to the attention of food and pharmaceutical companies, which have
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been quick to exploit markets in the biomedical and pharmafood areas. A variety of spe-
cialty PUFA lipids are being studied for a multitude of medical applications, ranging
from antiaging, antithrombotic, antiinflammatory, anticholesterolemic, and anticancer
drugs to immunostimulant and immunosuppressant therapeutics. Their efficacy has not
yet been conclusively proven. An increase has also occurred in the unregulated applica-
tions for esters, glycerides, and phospholipids, such as health food additives for foods,
nutritional formulas, and cosmetics ingredients. The most obvious commercial impact
of PUFAs has been in health supplements, with a host of plant- and fish-derived GLA,
EPA, and DHA products now available in the marketplace for uncontrolled dietary use.
These nonprescription preparations may be effective for some health problems, such as
depression.

This raises the question as to whether PUFAs should be treated as special nutri-
tional products or as pharmaceuticals. There is a basis for considering them as food
components because they occur in foodstuffs; yet they are biologically active, and
because serious disease states may result from eicosanoid imbalances, there is justifica-
tion to regard them as biomedical additives.
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C H A P T E R  2 1

The Ketogenic Diet
JOHN M. FREEMAN, MD

Despite the many new antiepileptic drugs (AEDs), approximately 20% to 30% of chil-
dren and adults continue to have seizures that are difficult to control. Some are candi-
dates for epilepsy surgery to remove a seizure focus. Many must continue trying differ-
ent medications. The ketogenic diet represents a promising, alternative therapeutic
approach to improved seizure control for some children, and it is a potential but untest-
ed therapy for adults. A schematic diagram of the course of seizures and epilepsy—and
the role of the ketogenic diet—is shown in Table 21.1 (1).

The classic ketogenic diet: high in fat, adequate in protein, and low in carbohy-
drates, was developed in the 1920s. The diet was initially designed to mimic the effects
of starvation, which had been shown to have dramatic and long-lasting effects on the
control of seizures. After the discovery of phenytoin, the classic ketogenic diet was used
less frequently. The results of the study listed in Table 21.1 document the continued effi-
cacy of the diet in children with uncontrolled seizures. Additionally, an article in
Pediatrics in 2000, by LeFevre and Aronson stated, “This improvement is in the range of,
or greater than, that reported with the addition of newer antiepileptic drugs” (1).

A healthcare practitioner working with a knowledgeable dietician must carefully
calculate the contents of the diet to achieve and maintain the individual ideal body
weight for the child. The diet must be supplemented with multivitamins, calcium, and
trace minerals, and it must only be used under medical supervision.

The ketogenic diet achieves more than a 50% decrease in seizure frequency in more
than 50% of the children initiated (Table 21.1). It seems equally effective at various ages,
in different seizure types, and appears to have a dramatic effect in many children with
the atonic/myoclonic seizures of Lennox-Gastaut syndrome, a serious, rare epilepsy
beginning between the ages of 1 and 6 years (2,3). The diet is tolerated in adolescents
when sufficiently effective. Its effectiveness in adults remains to be determined.

The ketogenic diet mimics starvation by restricting carbohydrate ingestion and
replacing 90% of the calories with fat. In the absence of sufficient carbohydrates, the
fatty acids are incompletely oxidized, resulting in increased levels of beta-hydroxybu-
tyrate (B-OHB). Elevated blood B-OHB is thought to be critical for achieving seizure
control, but the precise correlation (if any) of blood level of B-OHB with seizure con-
trol remains to be determined. The mechanisms by which the ketogenic diet exerts its
anticonvulsant effects are still unknown.
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T A B L E  2 1 . 1

Outcomes of the Ketogenic Diet—Johns Hopkins 1998

Number Seizure Control 

Initiating and Diet Status 3 months 6 months 12 months

Total Seizure-free 4 (3%) 5 (3%) 11 (7%)

N = 150 >90% 46 (31%) 43 (29%) 30 (20%)

50%-90% 39 (26%) 29 (19%) 34 (23%)

<50% 36 (24%) 29 (19%) 8 (5%)

Continue diet 125 (83%) 106 (71%) 83 (55%)

The ketogenic diet, if supplemented with vitamins, calcium, and trace minerals,
appears to be nutritionally adequate and permits normal linear growth, even while
restricting weight gain. Kidney stones occur in 5% to 8% of children and often can be
prevented by increased fluids and alkalinization of the urine with citrates. A mild dys-
lipidemia is common, with mean cholesterol of 220 mg/dL, and high-density lipopro-
teins (HDLs) of 50 mg/dL.
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Commentary

The high fat, low carbohydrate ketogenic diet is widely used by most compre-
hensive epilepsy centers as an adjunct to standard medical therapy for chil-
dren with medically refractory seizures. There is little doubt that the diet pro-
vides complete or partial seizure control for a subgroup of patients, particular-
ly children with myoclonic seizures. Just how the diet works is still poorly
understood. Some basic researchers believe that ketones (biochemicals pro-
duced from the breakdown of fats when carbohydrates are absent) are
antiepileptic (1). Other researchers attribute the antiepileptic effect of the keto-
genic diet to the reduction of calories and dispute the need for ketone produc-
tion (2). Unfortunately, no clinical studies in children compare the ketogenic
diet to a low-calorie, high-carbohydrate diet for seizure control.

The success rate at Johns Hopkins—greater than 50% reduction in
seizures in more than 50% of patients—is higher than many other centers
report. An Italian multicenter study found that a 50% or greater reduction of
seizures was found in 27% at 6 months and 9% at 1 year after initiation of the
diet (3). At Connecticut Children’s Medical Center, 23% had a >50% reduction
of seizures at 1-year followup (4). At the Cleveland Clinic, 24% of patients with
focal seizures and 42% of patients with generalized seizures enjoyed this
benchmark of seizure control at 1-year followup (5). Many did not reach the 1
year mark on the diet.

Those who have tried the diet know that it requires enormous commit-
ment from the family and patient. As Dr. Freeman points out, even a small
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amount of carbohydrate can reverse the ketotic state and possibly reduce the
effectiveness of the diet. This requires constant vigilance by patients and care-
givers to ensure that children do not stray from the diet; even medicines and
dietary supplements must be free of carbohydrate additives. The initiation of
the diet may be especially difficult for young children and infants, because the
diet may result in very low blood glucose levels, dehydration, and metabolic
derangements. Most physicians elect to initiate the diet in the hospital, where
careful monitoring of vital signs and blood studies can take place.

The long-term safety of the diet has always been of concern to physi-
cians. Issues such as growth retardation and atherosclerosis have not been
studied in great detail, but are less of a concern when the diet is employed for
a limited duration (usually less than 2 years). Studying the group thought to
be at greatest risk for complications—infants—Nordli and his colleagues
found normal growth parameters for nearly all 32 infants placed on the diet
(6). Well-controlled, long-term longitudinal studies of other health risks of the
diet have not been completed. Serious adverse events can occur, including
cardiac disorders and death from acute pancreatitis (7,8).

In summary, the ketogenic diet is a reasonable adjunct and, in some
cases, an alternative to antiepileptic medications and surgery for childhood
seizures. Its usefulness in adults is less clear, although preliminary results sug-
gest that in medically refractory cases, it can reduce the burden of seizures and
antiepileptic drugs in some patients (9). Its main limitations are the rigorous
dietary requirements, the need for constant surveillance of ketosis and possi-
ble complications, and quality of life alteration, especially for older children.
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The following are the other important aspects of the diet (4):

• Eating even small amounts of carbohydrates makes the diet ineffectual. For exam-
ple, sugar—even in toothpaste—is prohibited.

• The diet may work for all kinds of seizures, but it has had the most desired results
in atonic, tonic, and myoclonic seizures.

• The diet is usually begun in a hospital, so that the blood sugar level and fluid sta-
tus can be monitored.

• High-fat foods (i.e., mayonnaise, butter, and cream) make up 80% to 90% of the
diet; protein is at least 1 gram per kilogram of body weight; carbohydrates make
up the remaining calories and are kept to a minimum (about 2 to 10 grams per
day).

• There is no evidence that children develop atherosclerosis from the diet.
• The diet, if effective, is usually continued for about 1 to 3 years, and then is discon-

tinued gradually.

As we begin to learn how the ketogenic diet works for difficult-to-control seizures
in childhood, we will, perhaps, develop new understanding of the mechanisms underly-
ing epilepsy and be able to develop less burdensome forms of AEDs.
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C H A P T E R  2 2

Hormonal Therapy
ALAN R. JACOBS, MD

The mainstay of hormonal therapy for epilepsy in women is natural progesterone.
Important issues for women are related to estrogen, birth control pills, and
menopausal hormone replacement therapy, and issues related to reproductive hor-
mone disorders.

The clinical observations that led to the idea of using progesterone to treat epilep-
sy were reports by over one-third of women with seizure disorders that their seizures
were more frequent and/or more severe at certain times in their menstrual cycles on a
recurrent basis. This is known as catamenial epilepsy. Herzog et al. have documented
three specific patterns of catamenial epilepsy with seizures exacerbating around the time
of menses, around midcycle when ovulation occurs, and a third pattern involving the
whole second half of the menstrual cycle between ovulation and menstruation (the
luteal phase) (1).

These patterns are thought to occur because of the effects that estradiol and prog-
esterone have on neurons, and because of the cyclic variations of the blood levels of these
hormones during the menstrual cycle. Estradiol has an excitatory effect on neurons by
increasing their metabolism and firing rates and by effecting chemical influences on them
(2). In animal and human experiments, estradiol promotes seizure occurrence (3).

Progesterone has the opposite effects on neurons, reducing their metabolism and
firing rates and suppressing experimental and clinical seizures (4). The most common
pattern of catamenial epilepsy occurs premenstrually, at a time when estrogen levels are
high relative to progesterone and when progesterone is withdrawing, which itself can
provoke seizures (5). The midcycle pattern of exacerbation around ovulation occurs
when a surge of estrogen occurs prior to the rise in progesterone. In some women, a
third luteal phase pattern occurs when the second 2 weeks of the cycle are characterized
by normal estrogen levels, but low or inadequate progesterone levels. Thus, estrogen-to-
progesterone ratios are higher than normal, and seizures are more frequent throughout
the whole 2 weeks preceding menstruation.

Catamenial epilepsy is treated with natural progesterone, not synthetic progestins,
such as those found in birth control pills or medroxyprogesterone acetate (Provera®).
One theory as to why natural progesterone works whereas synthetics do not has to do
with its main metabolite, allopregnanalone, which is even more potent as a barbiturate-
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like, antiseizure chemical in the brain (6). The synthetic progestins do not break down
to such a chemical. Prometrium® is now available as an FDA-approved form of
micronized natural progesterone. It comes in 100 mg and 200 mg pills. Oral micronized
progesterone has a 6- to 8-hour half-life in the bloodstream. Therefore, it is typically
given three times daily. The important issue is when in the menstrual cycle to take prog-
esterone. In general, progesterone is begun at the time of ovulation, typically on day 14
of a 28-day cycle, to offset the surge in estrogen that naturally occurs at this time. It is
continued, for example, as 200 mg every 8 hours, all the way through the luteal phase of
the cycle until the 28th day. To keep the estrogen-to-progesterone ratio favorable and to
avoid causing progesterone-withdrawal effects, the hormone is tapered by one pill per
day until off, usually tailing 2 days into the next cycle. With the onset of menses, the new
cycle starts as day 1 and the progesterone begins again on the next day 14. This 2-weeks
on and 2-weeks off pattern is usually easy to adapt to and does not interfere with a
woman’s natural cycle or prevent ovulation, as do birth control pills. This therapy has
been used successfully to treat certain anxious, irritable forms of premenstrual syn-
drome. This makes sense, because the temporal lobe limbic areas that are most respon-
sive to estrogen and progesterone are highly prone to seizures and are also involved in
emotional processing.

Several open-label studies treating seizures with progesterone were done by
Herzog et al. The first was in 1986, in which six out of eight women with catamenial
intractable partial complex seizures and inadequate luteal phase progesterone cycles (the
type 3 pattern) experienced a 68% decline in their average monthly seizure frequency
over 3 months (7). A larger study in 1993, with similar subjects, showed 19 of 25 women
experienced a 54% average monthly decline for complex partial seizures and a 58%
decline for secondary generalized seizures over 3 months (8). In October 2000, the
National Institutes of Health (NIH) began funding a multicenter, double-blind, place-
bo-controlled clinical trial known as Progesterone Therapy for Women with Epilepsy,
with Dr. Herzog as the principal investigator.

Progesterone has dose-dependent side effects, most commonly sedation and occa-
sional sadness. It is rare, however, for women to not tolerate doses of progesterone that
provide efficacy for their seizures. Progesterone and the liver-inducing antiepileptic
drugs (AEDs; e.g., carbamazepine, phenytoin, and phenobarbital) compete for the same
metabolic sites in the liver. Thus, taking such an AED will lower the serum levels of prog-
esterone due to more rapid metabolism. Yet, we have also seen women who have seizure
exacerbations early in their menstrual cycle (e.g., days 2, 3, and 4) due to the rapid
decline in estrogen and progesterone levels that naturally occurs at that time, which
allows the liver to metabolize the AEDs rapidly. Thus, serum drug levels drop. This is
easy to document by obtaining trough blood AED levels premenstrually (e.g., on day 26)
and during menses (day 2 or 3). If a drop is found, doses can be increased during week
1 of each cycle.

Many neurologists and other doctors lack an awareness of the hormonal influences
on epilepsy. Hopefully, the successful completion and publication of the NIH study will
greatly increase this awareness. Currently, the most powerful argument a woman can
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make that she has catamenial epilepsy is to use a calendar to record her menses and track
whether and when seizures occur in relation to the day of her cycle. The patterns are easy
to document when they exist. Seizure counts from three consecutive cycles are usually
sufficient to diagnose catamenial epilepsy.

Hormonal Therapy

227

Commentary

For centuries, some women with epilepsy have noted a connection between the
occurrence of their seizures and a specific period of time in their menstrual
cycle. Until relatively recently, these observations were generally dismissed by
physicians. A good deal of scientific research has now shown a connection
between the female hormones estrogen and progesterone, which fluctuate dur-
ing the menstrual cycle, and the tendency for seizures to occur. Furthermore,
some women with epilepsy do not have normal menstrual cycles, and these
women are perhaps most likely to have a hormonal connection to their seizures.

What are the clues that a woman may have seizures related to the sex
hormones? As discussed by Dr. Jacobs, seizures may tend to occur either mid-
cycle, premenstrually, or during the last half of the cycle. Seizures can occur
at other times as well, for example, during periods of stress or sleep depriva-
tion. They can occur, at times, randomly within the menstrual cycle in women
with catamenial epilepsy. The diagnosis of catamenial epilepsy is made by the
consistently increased seizure frequency during certain periods of the cycle.
Another clue is that seizures may have begun in association with puberty or
that periods are irregular.

Women should discuss these issues with their neurologist and carefully
track their seizures and menstrual cycles on a calendar. If a consistent relation-
ship exists between seizures and the menstrual cycle, then further testing or
a referral to a specialist in this area might be recommended to confirm the
problem. Testing might take a few months to complete.

The treatment options for women with catamenial epilepsy that are
available by prescription are discussed by Dr. Jacobs. Work to date, especial-
ly with progesterone, has been promising. The long-term benefits and
adverse effects of such hormonal therapies are not well documented. More
definitive studies are underway to determine the effectiveness and tolerabili-
ty of progesterone for catamenial epilepsy. Also, although the comment that
synthetic progestins do not have antiseizure properties is supported by some
data, insufficient data exist to make any definitive statements about their rel-
ative efficacy or safety in women with epilepsy. It is possible that their effica-
cy is similar or varies by the type of catamenial epilepsy present. Women who
plan to take herbs or dietary supplements with estrogenic actions (such as soy
estrogen) should discuss these plans with their neurologist because of the
possible exacerbation of seizures.
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The decision to consider a woman with epilepsy as a candidate for hormonal ther-
apy begins first and foremost by establishing a history of one of the three catamenial
patterns of seizure occurrence:

• Seizures tending to occur ± 3 days surrounding the onset of menses (premenstru-
al, or type 1)

• ± 3 days surrounding ovulation at mid-cycle (periovulatory, or type 2)
• For the 3 weeks beginning around ovulation and continuing into menses, with the

second week of the cycle being the only seizure-free time (inadequate luteal phase
cycles, or type 3)

A 2:1 ratio of seizures occurring at one of these times compared to other random
times is sufficient to diagnose catamenial epilepsy (1). The next step in the evaluation is
to explore the reproductive history for any symptoms of dysfunction, such as irregular
menstrual cycle lengths, skipping menses, infertility, or changes in libido or sexual func-
tion. If a review of these symptoms is positive, serum levels of reproductive hormones
can be measured to look for conditions such as polycystic ovarian syndrome, hypothal-
amic amenorrhea, low or high androgens, or even perimenopause. Referral to a gynecol-
ogist or reproductive endocrinologist may be appropriate at this point. Establishing
seizure types is also of great interest here, because temporal lobe partial seizures, with or
without secondary generalization, are most likely to occur in a catamenial pattern, but
other seizure types occasionally occur in these patterns. Finally, treatment with natural
progesterone (e.g., Prometrium®) is begun as described above, usually without chang-
ing other anticonvulsant medications while evaluating the response to therapy. Seizure
calendars are continued for one to three cycles to allow doctor and patient to judge effi-
cacy and side effects.

Hormonal influences on seizures are high at other times and settings in the repro-
ductive lives of women with epilepsy. The first is around menarche, the onset of men-
struation in young women in their early teens. During this time, when the hormonal
cycles are establishing themselves, ovulation can be sporadic for the first 6 months or so.
Thus, many early cycles are anovulatory; without normal ovulation, no progesterone is
produced. This leads to a persistent state of unopposed estrogen effect on the brain,
exacerbating seizures. A second setting for seizure increase is when women take oral
contraceptive pills (OCPs), because the estrogens in the OCPs are seizure-provoking,
but the progestins are synthetic and do not have the antiseizure properties of natural
progesterone. Currently, no OCPs contain natural progesterone. Finally, perimenopause
and postmenopausal hormone replacement are both associated with seizure exacerba-
tion (9). In the later years of perimenopause, as actual menopause draws nearer, ovula-
tion becomes more sporadic and, thus, progesterone becomes scarcer and scarcer. This
again leads to relative estrogen excess, and seizures intensify. The standard hormone
replacement therapy (HRT) given at this time utilizes various estrogens, all containing
seizure-provoking properties, but synthetic progestins that lack antiseizure properties.
Thus, the classic Premarin® and Provera® combination is similar to taking unopposed
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estrogen as far as seizures are concerned. All these settings can be remedied by using nat-
ural progesterone (e.g., Prometrium®) to offset the unopposed estrogen influence.

In women, hormones affect seizures and seizures also affect hormones. Menstrual
dysfunction, infertility, and reproductive disorders, such as polycystic ovarian syn-
drome, are all more common in women with temporal lobe seizures than in women
without epilepsy. Altered temporal lobe function due to epilepsy probably disrupts the
normal controls that the temporal lobe usually has over hormonal secretion from the
pituitary gland (10). These hormonal changes are often associated with a lack of ovula-
tion and, thus, diminished progesterone secretion, leading to higher ratios of estrogen to
progesterone, which promotes seizures. Again, progesterone treatment can help nor-
malize progesterone levels and reduce seizures. With less frequent seizures, temporal
lobe controls over hormones can be more normal and menstrual disorders can resolve.

Reproductive hormone disorders also occur in men with temporal lobe epilepsy,
who can also benefit from hormonal treatments of their seizures (11). These disorders
include lowered sex drive, reduced potency, and even infertility. Several mechanisms
may be responsible. Temporal lobe seizure discharges can disrupt the regulation of pitu-
itary hormone secretion. Second, the resulting disruption can elevate estrogen levels and
decrease testosterone levels, exacerbating seizures and reducing sex drive, potency, and
feelings of well-being in men. Finally, AEDs can reduce testosterone levels and raise
estrogen levels. Treating epileptic men with testosterone and testolactone, which pre-
vents the conversion of testosterone into estrogen, improves sexual function (12). A
trend toward improving seizure control using this hormonal treatment is also noted.

To conclude, a significant subset of women with seizure disorders suffer from cata-
menial epilepsy. Moreover, the hormonal fluxes accompanying menarche, OCP use, and
menopause may adversely affect an even larger group of women with epilepsy. The bio-
logical underpinnings of these phenomena are being actively studied. For example,
Reddy et al. at the Epilepsy Research Branch of NIH are using a rat model of catamenial
epilepsy to test the efficacy of newer specific treatments with neuroactive steroids (13).
One such compound being evaluated is known as ganaxalone, a synthetic analog of allo-
pregnanalone, the main metabolite of progesterone in the brain, which has potent anti-
seizure effects. Pharmaceutical companies are avidly investigating neurosteroids as
promising treatments for seizures, anxiety disorders, mood disorders, and other related
disorders. All of this, along with a general shift of interest and funding by government
and private institutions toward women’s issues in healthcare, should lead to more aware-
ness of hormonal influences on seizures and effective treatments for catamenial epilep-
sy.
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C H A P T E R  2 3

Transcranial Magnetic Stimulation
MICHAEL ORTH, MD AND MICHAEL R. TRIMBLE, MD

Normal brain function relies on a carefully balanced network of excitatory and inhibito-
ry nerve cells. An imbalance in this system can lead to hyperexcitability of the brain—in
particular, the cortex—and consequent seizures. Seizures result from excessive firing and
synchronization of neurons within the seizure focus. This firing cannot be contained by
the surrounding inhibitory neurons and eventually leads to the impairment of the nor-
mal functioning of this part of the brain. If the epileptic focus lies within the motor cor-
tex, the seizure will cause abnormal motor activity, for example, of an arm or a leg.
Subsequently, the electrical activity may spread to other parts of the brain, resulting in
more symptoms and, eventually, loss of consciousness.

Treatment of epilepsy with antiepileptic drugs (AEDs) aims to stabilize the balance
of synaptic excitation and inhibition of neurons. With medical treatment alone, 70% to
80% of patients with epilepsy enter 5-year remission, while 20% to 30% develop chron-
ic intractable epilepsy (1). In some of these patients, particularly those whose seizures
arise from well-defined lesions, such as hippocampal sclerosis, surgery is an alternative
treatment option. Surgery, however, carries the risk of complications, and the rate of
success varies (2). It is therefore desirable to develop alternative forms of treatment for
intractable epilepsy.

History of Electrical and Magnetic Stimulation of the Brain

About two decades ago, researchers discovered that electrical stimulation of the motor
areas of the brain through the intact scalp (transcranial electrical stimulation [TES]) (3)
could activate motor neurons. A brief electrical shock over the motor cortex elicited a
relatively synchronous response of the corresponding muscle that could be recorded
with electrodes; however, TES also activated pain fibers in the scalp and was therefore
quite painful. A few years later, using magnetic instead of electrical stimuli (transcranial
magnetic stimulation [TMS]) (4), researchers showed it was also possible to stimulate
the brain in a way similar to that of TES, but with little or no pain.

Since then, TMS, as a noninvasive technique, has been used as a diagnostic tool in
various neurologic disorders. In principle, the technique uses a magnetic field generat-
ed by an electrical current flow in an insulated wire coil applied to the outside of the
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scalp (5). The stimulation is usually experienced as a slight, nonpainful prick on the
scalp, similar to a poke with a fingernail. The magnetic pulses, in turn, induce a small
electrical current in the brain up to 2 to 3 centimeters beneath the scalp, depending on
the stimulus intensity (6) (Figure 23.1). When applied over the motor cortex, TMS puls-
es can activate the large, fast-conducting descending motor neurons connecting the
motor cortex with the spinal cord and, eventually, the corresponding muscle. This
results in a twitch of the corresponding muscle that can be recorded as a motor evoked
potential (MEP) by electromyography (EMG)—for example, a small hand muscle.

F I G U R E  2 3 . 1

Schematic illustration of experimental setup in transcranial magnetic stimulation. MEP, motor

evoked potential; EMG, electromyography.

Transcranial Magnetic Stimulation as an 
Investigative Tool in Epilepsy

TMS can measure a number of parameters that help assess the state of excitability of the
motor cortex. The motor threshold—the smallest intensity needed to produce an EMG
response (contracting muscle fibers)—reflects the neuronal excitability of motor neu-
rons (7). In patients with untreated primary generalized epilepsy, the motor threshold is
lower than that in healthy subjects (8), suggesting that this is a reflection of cortical
hyperexcitability in the patients with the illness. In contrast, treatment with AEDs has
been associated with increasing motor thresholds.
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Investigators have shown that TMS activates predominantly horizontally oriented
intracortical inhibitory or facilitatory interneurons (9). A measurement of the effectiveness
of intracortical inhibitory mechanisms (the same mechanisms presumed to reduce seizure
spread), at least in the motor cortex, is possible using a paired-pulse technique (9). In this
model, a conditioning stimulus precedes the test stimulus. The interval between the condi-
tioning and the test stimulus determines whether the amplitude of the test stimulus increas-
es (facilitation) or decreases (inhibition). A differential increase in motor cortex excitabili-
ty or decreased inhibition of the affected hemisphere has been shown in patients with focal
epilepsy (10). Thus, TMS is a valuable noninvasive tool to assess cortical excitability.

Transcranial Magnetic Stimulation as a Treatment for Epilepsy

TMS has also actively modified cortical and corticospinal excitability with trains of
stimuli, known as repetitive TMS (rTMS). rTMS produces effects that outlast the stimu-
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Commentary

Although TMS has a proven role as a research tool in epilepsy, its role as a
treatment for epilepsy is unproven. Experimental evidence shows promising
effects of low frequency TMS on epileptogenic brain regions (1). In 1999,
Tergau and colleagues reported the first clinical application of the technique
in nine patients with partial epilepsy, demonstrating a short-term reduction in
seizure frequency of 70% for one patient with very frequent seizures (2).

A well-controlled study of TMS at the National Institutes of Health (NIH), how-
ever, failed to demonstrate a significant reduction in seizure frequency (3). The
study examined the effects of twice daily stimulation in 24 patients for 1 week.
Although the effect on seizure frequency did not reach statistical significance, the
authors believed a mild and short-lived response did occur. Additionally, the effects
may have been more significant for patients with seizure foci in brain regions more
accessible to the field of the magnet. Clearly, more study is necessary to determine
which patients may benefit from TMS, how long and how often to perform treat-
ments, and whether the amount of seizure reduction is worth the time involved.
Low-frequency TMS may be slightly uncomfortable, but it is usually well tolerated
and appears not to produce any long-term adverse effects.

References

1. Akamatsu N, Fueta Y, Endo Y, et al. Decreased susceptibility to pentylenetetrazol-
induced seizures after low-frequency transcranial magnetic stimulation in rats.
Neurosci Lett. 2001;310(2-3):153–156.

2. Tergau F, Naumann U, Paulus W, Steinhoff BJ. Low-frequency repetitive transcra-
nial magnetic stimulation improves intractable epilepsy. Lancet 1999;353:2209.

3. Theodore WH, Hunter K, Chen R, et al. Transcranial magnetic stimulation for the
treatment of seizures: a controlled study. Neurology 2002;59:560–562.

Devinsky 23  4/18/05  5:35 PM  Page 233



lation train. Slow rTMS (1 Hertz) decreases cortical excitability in humans (11), similar
to the long-term depression of synaptic transmission observed in animals after single-
Hertz-range electrical stimulation (12). This raises the possibility that low-frequency
rTMS may influence the hyperexcitability observed in patients with epilepsy. Bolstering
the “inhibitory defenses” using low-frequency rTMS may help correct the imbalance
between excitation and inhibition thought to contribute to the generation of seizures. In
experimental animals with a low seizure threshold, low-frequency electrical stimulation
elevated the seizure threshold (13). In addition, a pilot study demonstrated that low-fre-
quency rTMS, applied over the vertex (the crown of the head), can decrease seizure fre-
quency in unselected patients with intractable seizures (14), possibly by reducing corti-
cal hyperexcitability.

Thus, evidence exists that low-frequency rTMS has an anticonvulsant effect, and
trials are ongoing in both the United Kingdom and the United States to assess its feasi-
bility as a treatment for epilepsy.

Precautions

TMS and rTMS have been used safely in thousands of individuals around the world.
These therapies can be harmful, however, in people who have a pacemaker, an implant-
ed medication pump, a metal plate in the skull, or metal objects inside the eye or skull—
for example, after brain surgery or from a shrapnel wound. The effects of magnetic stim-
ulation on the fetus are unknown, and so we advise against its use in pregnancy.
Theoretically, rTMS can cause seizures, but this has been rare in practice and difficult to
produce on purpose, even in epilepsy patients. Since the introduction of agreed on safe-
ty guidelines (6), there have been no reports of seizures. In addition to seizures, the only
known risk of rTMS is headache, which always goes away promptly using nonprescrip-
tion medication.

Conclusion

TMS is an exciting tool for research into the pathophysiology of epilepsy and the mech-
anisms of action of anticonvulsant drugs. It can help improve our understanding of the
basic mechanisms in epilepsy and, thus, aid the development of AEDs. In addition, evi-
dence indicates that low-frequency rTMS may have an anticonvulsant effect, and further
study is needed. We are now studying the treatment response of patients with epilepsy
to various low-frequency rTMS protocols. Depending on the validity of the results of
this and similar studies, rTMS may develop into an alternative noninvasive treatment for
epilepsy.
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C H A P T E R  2 4

Hyperbaric Oxygen Therapy
PETER ROSENBAUM, MD, FRCP(C) AND KASSIA J. JOHNSON, HON. BA, MD

Neurons use oxygen and produce the by-products reactive oxygen species and carbon
dioxide (CO2). Nitric oxide (NO) is also produced by neurons. NO increases cerebral
blood flow, which also increases during a seizure (1). Neurons communicate using neu-
rotransmitters, and changes in neurotransmitter activity through neuronal damage or
dysfunction can cause a seizure. Every person with epilepsy has a level of disruption that
they can tolerate before reaching their seizure threshold.

The average concentration of blood oxygen is over 95%, indicating that most
hemoglobin is being used effectively. This amount cannot be much higher, but it can be
lower, depending on age and state of health. Although hemoglobin is the most impor-
tant oxygen carrier, a small amount of free-floating oxygen also is present in the blood.
The amount of oxygen that the hemoglobin can carry is steady, but the amount of free-
floating oxygen can change. Several processes contribute to the availability of oxygen.
When an increase in the free-floating oxygen occurs, more is available to the surround-
ing body tissues. Changing the barometric pressure in a person’s environment can force
more oxygen into the blood. This is achieved during deep sea diving and artificially with
hyperbaric oxygen (HBO), which has been proposed as an option that can reduce the
detrimental effects of seizures and the number of seizures.

Normal Oxygen Conditions

Air is composed of approximately 21% oxygen; the rest consists of nitrogen, carbon
dioxide, nitrous oxide, and many other gases. The air pressure (also known as baromet-
ric pressure) at sea level is 760 mm Hg (referred to as 1 atmosphere, or ATA). Barometric
pressure falls as we go higher in the atmosphere (for example, by increasing altitude). A
mountain climber who ascends to the top of Mount Everest experiences a barometric
pressure of approximately 0.35 ATA. At the other extreme, a deep sea diver experiences
a pressure of 2 ATA at 33 feet. As the barometric pressure decreases, the molecules of
oxygen in the air are not held as closely together. Therefore, less oxygen is present at a
higher altitude and more oxygen is available when the barometric pressure is increased.
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Hyperbaric Oxygen

Historically, HBO dates back to Alexander the Great and Aristotle in the fourth century
BC. In 1662, the British physician Henshaw used hyperbaric air (not oxygen) to “help
digestion … and for the prevention of most afflictions of the lungs” (2). Advances in
hyperbaric medicine came with trial and error, and the list of treatable conditions grew
with each experience. The list of complications also grew as more experiments were
done.

The Undersea and Hyperbaric Medicine Society (3) governs the ethical and scien-
tific certification of HBO in North America and has compiled the official list of indica-
tions for HBO, as indicated in Table 24.1. An additional list exists of diseases and condi-
tions for which HBO is used as an experimental treatment, including epilepsy. The treat-
ment of epilepsy with HBO is more popular in Europe than in North America (4).

T A B L E  2 4 . 1

Various Indications for HBO

Air gas embolism (gas bubble in the bloodstream that can stop blood flow)

Carbon monoxide poisoning

Cyanide poisoning

Clostridial myositis and myonecrosis (a very serious muscle infection)

Crush injuries, compartment syndrome, heart attacks

Decompression sickness (the bends, sometimes experienced by scuba and deep sea divers)

Enhancement of healing in certain types of problem wounds

Exceptional blood loss (e.g., after hemorrhage or with severe anemia)

Intracranial abscess (walled-off infection in the head)

Necrotizing soft tissue infections (flesh-eating disease)

Osteomyelitis (bone infection)

Delayed radiation injury (soft tissue and bony necrosis [tissue death])

Skin grafts and flaps (compromised)

Thermal burns

The Basis for Using HBO in Epilepsy

HBO is used by people who believe that it is possible to ameliorate several of the pro-
posed damaging mechanisms of seizures. HBO provides extra, free-floating oxygen in
the blood, which—it is argued—increases the cerebral blood oxygen and provides
hypoxic neurons with much needed oxygen. Some research indicates that epilepsy and
other brain disorders are caused by damaged neurons that can be re-awakened using
extra oxygen (5). There is conflicting evidence whether the decrease in cerebral blood
flow due to HBO actually helps decrease seizures (6). HBO may also reduce brain
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swelling, however, by promoting the use of energy by the neurons. It is believed that with
all these changes, the poorly functioning parts of the brain recover. HBO is also purport-
ed to change cognitive and personality problems caused by seizures (7).

The Administration of HBO

A unit of HBO treatment is known as a dive when it is administered using a chamber,
because the artificial change in the barometric pressure is similar to what one would
experience during deep sea diving. HBO can be given in a monoplace (one-person) or a
multiplace chamber. In a monoplace chamber, the patient is naked or wearing cotton
clothing and is often lying down. The oxygen is circulated throughout the chamber. The
multiplace chamber can hold anywhere from 2 to 24 people, depending on the model. In
these chambers, the patients are seated and each wears a rubber hood or a mask through
which they receive oxygen. The multiplace chamber allows children to be accompanied
by their parents without their parents also receiving oxygen. The pressure and amount of
time in these units depend on the indications and desired treatment outcomes.

Hyperbaric Oxygen Therapy
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Commentary

Hyperbaric oxygen therapy falls within a border zone between standard med-
ical therapy and experimental or alternative therapy. It provides an excellent
field from which to view the challenges of linking the “medical” and “alterna-
tive” worlds. For example, a quick Internet search finds HBO therapy linked 
to two broad areas: those that purport to the principles of scientific inquiry
(e.g., a PubMed search through the National Library of Medicine at
http://www.ncbi.nlm.nih.gov/entrez/) and a search on an Internet search
engine, such as Google, that lists many sites promoting the therapy based on
subjective experience as well as some that provide more unbiased assess-
ments of our current knowledge about HBO therapy. The rigor of carefully
controlled studies and reports of failure is on the scientific side. Failure may
be a lack of effectiveness, worsening of the condition one wishes to treat, or
harmful side effects. Also found are thoughtful review articles that criticize
studies based on their methodology or that combine all the data available in
the literature to help better identify the good or bad effects of a treatment.
Experience and success in small populations reported by individuals who
believe in a therapy—and certainly in the case of HBO therapy—must be crit-
ically assessed, especially when there are large fees for treatment.

As discussed by Rosenbaum and Johnson, HBO therapy is definitely
effective in treating the variety of disorders listed in Table 24.1. Medicare reim-
burses for these conditions because good evidence suggests that the benefits
are real and outweigh potential dangers. Neurologic disorders such as multi-
ple sclerosis, acute stroke, cerebral palsy, brain trauma, and epilepsy are list-
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ed on many Internet sites as conditions that improve with HBO therapy.
Scientific data are lacking to clearly support any of these claims, and the evi-
dence varies for each claim.

In multiple sclerosis, a review of published literature by Bennet and
Heard of the Department of Hyperbaric Medicine at the University of New
South Wales (Sydney, Australia) found “no evidence of significant benefit
from the administration of HBO therapy for multiple sclerosis.” Yet facilities
that offer HBO therapy clearly list multiple sclerosis as one of the disorders for
which this therapy is effective. More than 400 cases of human ischemic stroke
treated with HBO have been reported. In about half the cases, improvement
was claimed on clinical or electroencephalographic grounds (1). Most stroke
patients improve unaided, however, and without controls, it remains uncer-
tain whether HBO speeds, slows, or has no effect on recovery. Again, no evi-
dence of clear benefit or harm exists.

A study published in Developmental Medicine and Child Neurology
reveals the potential hazards of looking at only one side of a treatment study.
This study by researchers at the University of Quebec (2) was a well-designed,
double-blind study in which 75 children with cerebral palsy were randomly
assigned to a course of HBO therapy. They received 40 sessions of HBO over a
2-month period; each session was 1 hour at 100% oxygen at 1.75 atmospheres
absolute (ATA) or a similar course of a sham therapy in the chamber, but at 1.3
ATA, the lowest pressure that can be felt. Thus, the children did not know which
group they were in. The pressure was lower than that used in any HBO center
because it was considered too low to be effective. On neuropsychologic test-
ing, children in both groups showed better self-control and significant
improvements in auditory attention and visual working memory compared
with the baseline. Notably, the sham group improved significantly on eight
dimensions of the Conners’ Parent Rating Scale (a measure of attention deficit
disorder), whereas the active treatment group improved only on one dimen-
sion. Most of these positive changes persisted for 3 months. Thus, the placebo
effect in this study appeared greater than the active treatment effect. Notably,
as discussed by Rosenbaum and Johnson, a 2000 study reported on two chil-
dren with cerebral palsy who were treated with HBO therapy and who devel-
oped serious problems that occurred during or immediately after the therapy,
suggesting that these were complications of HBO therapy (3). In one case, the
child developed aspiration pneumonia, probably from lying flat during thera-
py. The second child had a stroke that was complicated by seizure activity.

In another well-controlled study of HBO therapy for cerebral palsy that
examined motor as well as cognitive functions, 111 children were randomly
assigned to active therapy (40 treatments over 2 months at 1.75 ATA) or sham
therapy (40 treatments over 2 months at 1.3 ATA) (4). Again, both groups
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Patients experience the pressure changes mainly in their ears—similar to when
landing in an airplane—and they are encouraged to swallow to relieve this pressure. The
temperature in the chamber also rises as patients dive, but this can be reset to a more
comfortable level after the desired pressure is reached (7,8).

Treatment Regimens

HBO is used to treat seizures in varying treatment regimens. One reported regimen list-
ed at the website HBO 4 R KIDS at www.geocities.com (9) requires the treatment to be
given at 1.5 to 1.75 ATA for 60 minutes once a day for 40 treatments. This is followed by
a break, with 40 subsequent treatments offered if no improvement is seen. Other web-
sites offer a variety of treatment regimens for epilepsy. No standardized treatment
approaches for the use of HBO in epilepsy exist because it is still an experimental and
unproven treatment for this condition.

Efficacy of HBO in Epilepsy

As with many new and untested therapy ideas, HBO has been applied with good inten-
tions but with little of the careful scientific study that is essential before a good idea
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improved very slightly in motor and cognitive areas, but there was no signif-
icant difference (e.g., 3.0% in motor function for sham and 2.9% for active
therapy). The only statistically significant difference was related to side
effects: ear problems were more common in the active treatment group.

A review of the medical literature and more informal lay literature on HBO
therapy and epilepsy leads me to strongly endorse the conclusions of
Rosenbaum and Johnson, as well as those of the Epilepsy Ontario Web site for
alternative medicines (http://epilepsyontario.org/faqs/alternatives.hbot.html):
No evidence suggests that HBO therapy reduces seizure frequency or intensity.
In contrast, evidence suggests that HBO can cause seizures. Until further stud-
ies are done, this is not an alternative therapy that should be endorsed for
epilepsy. Rather, physicians should caution individuals with epilepsy to avoid it.
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becomes an accepted treatment. No clinical trials have assessed whether HBO adds ben-
efit to the drugs and other therapies people with epilepsy are already receiving. We do
not know whether HBO does more good than harm, even if it seems to be a good idea.
This is, of course, essential information, because the golden rule in medicine is “Above
all, do no harm.” If any treatment is potentially dangerous, expensive, or painful, or if it
might interfere with the use of other valuable therapies, we must have strong evidence
of benefit that outweighs these risks before we can embrace it.

Much of the excitement surrounding HBO for epilepsy is based on a study done in
China in 1987. This study was a report from the Eleventh International Congress on
Hyperbaric Medicine; it cited 100 cases of children with epilepsy (10). The children were
given a regimen of HBO that lasted for 80 minutes each day for 15 to 30 days. An alleged
82% improvement occurred, reported as a decrease in seizure number and impact. How
the improvements were measured, over what period of time, and in what types of
epilepsy were all unreported. Therefore, there remains considerable concern that the
study was not a methodologically valid assessment of HBO for epilepsy. This study was
widely reported on the Internet and was adopted as the foundation for many facilities
using HBO to treat epilepsy.

If no scientifically strong evidence exists in favor of HBO for epilepsy, why are peo-
ple claiming that it works? There are several explanations. Sometimes we see a change in
a person’s health or function after a treatment is started and assume that it was the treat-
ment that made the difference. Of course, the fact that “B” follows “A” does not mean
that “A” and “B” are connected at all, let alone that “B” caused “A” to happen. Anecdotes
and individual case reports can be very exciting, but we can never be sure that the report
of the success in a single situation happened because of the treatment or for some other
reason. Thus, testimonials cannot be the basis for the acceptance of a new treatment.
Thus, when an exciting new idea appears, we must control our enthusiasm until unbi-
ased and careful study has taken place. There are simply too many examples in medi-
cine—even in the recent past—where good ideas proved to be bad medicine.

Precautions

Since the 1800s, pure oxygen has been known to cause seizures. Documented research
cited this complication in 1945 (11). Animal experiments were developed that identified
several dangers in exposing the central nervous system (CNS) to pure oxygen. The dam-
age occurs via several different mechanisms. First, cerebral blood flow increases during
seizures. Proponents of HBO feel that the HBO-induced increased cerebral blood flow
(CBF) allows more oxygen to reach oxygen-starved neurons, thereby reviving them (12).
Several studies looked at this issue and found that HBO initially decreases cerebral blood
flow by causing vasoconstriction and then causes a sudden increased surge in cerebral
blood flow. With this sudden surge come the seizures that can complicate HBO therapy
(13–15). The protective mechanism that seems to exist, but which may be overwhelmed,
is the production of carbon dioxide (CO2). Carbon dioxide is the by-product of oxygen
metabolism and causes vasoconstriction in the brain. Thus, it seems to lengthen the
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period of time before the inevitable seizure (16). This leaves open the question as to
what brings on seizures: the change in cerebral blood flow, the change in brain chemi-
cals, both of these, or other factors?

The answer may lie in another theoretical cause of seizures: NO. More NO is pro-
duced by neurons during HBO therapy (17). Increased NO also increases CBF and may
thereby precipitate a seizure. The change in neurotransmitters that is associated with a
seizure can also be caused by NO. In particular, NO may increase glutamate, a neuro-
transmitter that excites the neurons, thereby causing a seizure. New research is examin-
ing the protective value of giving patients naturally occurring chemicals that inhibit NO
to prevent CNS toxicity (18).

Another finding that raises questions about the safety of HBO concerns the effect
of the repeated exposures to HBO advocated by proponents of HBO. This is said to be
the only way to receive the benefits of HBO. Some research suggests, however, that
repeated exposure sensitizes animals to the detrimental effects of HBO. With each sub-
sequent exposure, they seem to be less able to tolerate the HBO, making them more
prone to seizures (18). These seizures also start sooner into the treatment process (19).
In addition, increased levels of a precursor to NO, one of the predisposing factors for a
seizure, are still found in the system 1 month after HBO exposure (20).

Most of these findings are based on animal studies, but a report by Nuthall et
al., in 2000, of a 10-month-old boy with cerebral palsy who had a tonic-clonic seizure
following twice daily HBO treatments for 2 days supports these concerns. The child
was placed in a monoplace chamber and was not taken above 1.5 ATA. He later had
two generalized tonic-clonic seizures and needed IV antiepileptic drug therapy. There
was concern that his seizures were caused by oxygen that had not dissolved in his
blood, causing a bubble that went to his brain and caused damage and additional
seizures (21).

Other complications of the exposure to elevated atmospheric pressure (as happens
with HBO) include barotrauma, which is pressure manifested by pain in the ears and
sinuses, middle ear hemorrhage, and sometimes deafness. Oxygen toxicity can cause
convulsions, or water or blood in the lungs, leading to respiratory failure.
Decompression sickness can occur with a collapsed lung, nitrogen bubbles in the blood-
stream and joints, severe pain, and even death. Other reported complications that may
be temporary include near-sightedness, fatigue, headaches, vomiting, and claustropho-
bia (22). Additionally, in any situation where extra oxygen is present, there is a serious
fire hazard because oxygen is so flammable.

Documented Safe Levels of HBO

Proponents of HBO state that 2 ATA of pressure is a safe level below which seizures can-
not be induced. This assertion is based on a body of conventional research that observed
seizures in animals exposed to 4 or more ATA. Most important research, however, shows
the risks of repeated exposures to HBO. Currently, it cannot be said that there is defi-
nitely a safe level at which HBO can be applied, especially repeatedly, without any side
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effects. Side effects are inevitable in any treatment—even with conventional antiepilep-
tic drugs. The differences lie in the large volume of solid clinical research into the effec-
tiveness of most of the drugs currently in use for epilepsy treatment and the predictabil-
ity of their side effects and long-term outcomes. Such information is largely lacking on
the efficacy of HBO therapy, which leads to caution and skepticism about claims of effi-
cacy based on anecdotes and uncontrolled experiences.

Financial Considerations

HBO facilities can be located in regular healthcare facilities, especially in port cities
where divers work on ships. An HBO monoplace chamber can also be set up in a house.
Several concerns exist regarding the safety of using this therapy in the home, such as fires
and explosion (due to pressurized delivery systems). HBO treatment centers have many
regulations and controls in place to ensure that all equipment functions properly for the
safety of patients and their families.

The cost of equipment used in HBO therapy varies. The following information is
quoted in U.S. funds (23). (These amounts do not include patient charges.)

HBOT multiplace chamber $300,000–2.5 million

Renovation costs to house an HBO therapy facility $100,000–$450,000

Estimated cost per HBO therapy dive, including physician  

fees and capital and operating costs $220 (Canadian funds)

Estimates suggest that one treatment may cost up to $US500. Free services may be
provided by companies involved in gathering research evidence on specific diseases.
Prices vary depending on the country, state, or province, the equipment operator, and
the dive time (24). The high cost of HBO therapy lies partly in the rarity of its use. Some
insurance companies have policies regarding HBO, but in Canada, this service is not
covered by the provincial government-funded health plans.

Conclusions

HBO is proposed and used as a treatment for childhood epilepsy without scientific evi-
dence to define either its effectiveness or safety. We simply do not know whether it works
and, if so, whether it does more good than harm. For this reason, we recommend cau-
tion until careful studies have been completed. This may sound overly conservative, but
one must accurately estimate the costs and benefits of any novel therapy before trying
treatments that might fail to work or that may even cause harm.
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C H A P T E R  2 5

The Role of Carbon Dioxide 
in the Enhancement of Oxygen
Delivery to the Brain
CORALEE THOMPSON, MD AND DENISE MALKOWICZ, MD

The human brain is a magnificent organ of great complexity and ability. It requires con-
stant support by a physiologic environment of oxygen, carbon dioxide, glucose, water,
and a wealth of nutrients vital to its function. Oxygen is the most vital nutrient and the
most frequently threatened component of the brain’s environment. The well brain has
extensive mechanisms for monitoring and controlling nutrient supplies, but an injured
and dysfunctional brain is less able to do this. As a result of brain injury, damage to the
respiratory, circulatory, and digestive systems may further impair the delivery of nutri-
ents to the brain.

Carbon dioxide is the main regulator of cerebral blood flow. The physiologic
response of the brain to carbon dioxide is vasodilation. In addition, with increased
blood levels of carbon dioxide, the respiratory centers of the brain signal an automatic
increase in the rate and depth of breathing. A number of scientists became interested in
the clinical value of carbon dioxide soon after Schmidt (1928) reported its effect upon
respiration and cerebral blood flow (1). Lennox (1929) and Fay (1930) showed that the
inhalation of increased carbon dioxide mixtures improved seizure control in some
patients (2,3). In 1953, Fay used carbon dioxide mixtures to treat patients with athetoid
cerebral palsy resulting in decreased hypertonicity (4). In 1992, Pelligra et al. showed
that mixed gases of carbon dioxide and oxygen stimulated neurotransmitter production
in children with Rett syndrome, resulting in improved respiratory patterns (5). In the
1950s, Glenn Doman, founder of The Institutes for the Achievement of Human
Potential, and other professional pioneers developed a simple procedure of rebreathing
exhaled air as a means of increasing carbon dioxide, thereby enhancing oxygen delivery
to the brain. This procedure, known as oxygen enrichment, is an important part of the
comprehensive neurologic programs that staff at The Institutes teach to the parents of
brain-injured children.

Over the past half-century, The Institutes have evaluated over 20,000 brain-injured
children, many of whom have seizures. The prevalence rate is approximately 450 per
1,000 children evaluated at The Institutes. Of the children with histories of seizures, 55%
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were still having seizures at their first visit. The remaining 45% had stopped having
seizures by that time. Most of the children with a seizure history met the criteria for
symptomatic or secondary epilepsy. (Symptomatic epilepsy is by definition due to a rec-
ognized brain injury.) A small number of the children with a positive seizure history met
the criteria of primary or idiopathic epilepsy. (Primary epilepsy is a genetically deter-
mined lower seizure threshold without other known injury.)  Many brain-injured chil-
dren had syndromes such as infantile spasms or Lennox-Gastaut syndrome. Seizures are
one symptom among the plethora of other symptoms of brain injury.

Children with epilepsy have poorly functioning brains and, in that sense, injured
brains. The cause of brain injury is usually unknown. It may have occurred at any time
during development of the brain or afterward. A number of insults may also provoke
seizures in a well brain. Seizures occur when the brain is not getting what it needs, and
seizures may occur with very little provocation. Recurrent seizures are a symptom of
brain injury. Thus, treatment efforts should be directed toward repairing the underlying
cause of the seizures (i.e., the injured and disorganized brain). Fifty years ago, the neu-
roplastic potential of the brain was not understood as it is today. Yet fifty years ago, The
Institutes recognized this potential and understood that the brain grows by use.
Treatment programs were built on this principle.

“In the basic sense, it may be said that all we do at the Institutes is to give the
child visual, auditory, and tactile stimulation with increased frequency, inten-
sity, and duration in recognition of the orderly way in which the brain
grows.”

Glenn Doman, Founder

Treatment Principles

The Institutes have five basic treatment principles, which are nonsurgical and nonphar-
macological. They are based on the fact that the function of the brain is to relate the
organism to its environment. Twenty-six procedures and hundreds of techniques are
used within those procedures. The five principles of treatment are:

• Procedures that supply discrete bits of information to the brain for storage.
• Procedures that demand an immediate response from the brain to the discrete bit

of information that has just been supplied.
• Procedures that program the brain.
• Procedures that permit the brain to respond to previous programming.
• Procedures that provide an improved physiologic environment in which the brain

may function.

Oxygen enrichment is an important part of the fifth treatment principle. The
injured brain needs physiologic support to repair itself while it receives the proper visu-
al, auditory, and tactile stimulation.

Oxygen Therapies
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The brain consumes a high proportion of the body’s oxygen supply. Although the
brain weighs only about 1% of the body mass, it consumes 20% to 50% of the cardiac
output. Without oxygen, neurons die in minutes, because the brain has no way of stor-
ing oxygen. Yet giving supplemental oxygen is not an effective way of treating brain
injury, nor seizures for that matter. In fact, high concentrations of oxygen can be toxic.
In addition, increased levels of oxygen can cause cerebral blood vessels to constrict,
thereby decreasing cerebral blood flow.

Cerebral blood vessels respond to levels of carbon dioxide by regulating blood
flow. Low levels of carbon dioxide result in vasoconstriction; elevated levels cause
vasodilation. Hyperventilation reduces carbon dioxide and thus reduces cerebral blood
flow. Hyperventilation is often used during EEG testing to induce slow waves or epilep-
tic spikes. This response is likely due to reduced blood flow to the brain.

A series of physiologic events occurs when carbon dioxide levels in the blood rise.
The chemical receptors in the carotid body sense the presence of carbon dioxide. The
brain is signaled when levels of carbon dioxide elevate. The respiratory centers of the
brain then cause an increase in the rate and depth of breathing. Carbon dioxide acts
directly on the cerebral blood vessels to cause vasodilation. Blood flow is increased
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Commentary

Drs. Thompson and Malkowicz summarize their experience with masking
(rebreathing technique) to increase carbon dioxide levels in the blood, there-
by increasing cerebral blood flow and oxygen delivery to the brain. The brain
is an enormous consumer of oxygen and glucose, and increased carbon diox-
ide concentrations open cerebral blood vessels, thus increasing blood flow to
brain tissue. Theoretically, increasing oxygen delivery to the brain might help
reduce seizure activity or intensity. The program also includes dietary changes
and educational-therapeutic interventions.

The overall program includes specific therapies to enhance cortical
development and maturation, reduce fluid and salt intake, eliminate sugar and
processed foods, and use vitamin supplements. The central component is
“oxygen enrichment.” The educational and developmental therapies, as well
as the oxygen enrichment program, are labor intensive for both the child and
parents.

The Institutes for the Achievement of Human Potential has extensive
experience treating children and reports remarkable success with its thera-
peutic program in promoting brain development and maturation, as well as
reducing seizures. There are, however, no controls and the results are con-
founded by numerous factors. For example, improvements in motor, sensory,
cognitive, or other functions could result from changes in medication doses,
reduction in seizure activity, spontaneous developmental progress (as occurs
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in all normal and the vast majority of developmentally disabled children when
they are viewed over time), other therapies, or the specific therapies in their
program. Similarly, the reports of improved seizure control when off
antiepileptic drugs is extremely impressive and deserves more careful study
in a controlled trial. Seizures were completely controlled in 48% of patients
and were reduced in an additional 34% who were taken off all antiepileptic
medications. If reproducible in controlled studies, this would represent a treat-
ment that is dramatically more effective than the ketogenic diet or vagus
nerve stimulation. Even resective epilepsy surgery is rarely able to fully con-
trol seizures in 50% of patients with the elimination of medication. (Some
epilepsy surgery centers have seizure control rates of 70% to 90%, but most
patients remain on some medication.)

No well documented evidence suggests that directly increasing inspired
oxygen concentration or using techniques such as rebreathing reduces seizure
activity. If increased oxygen reduces seizure activity, then children and adults
could be given nasal prong oxygen to increase the percentage of inspired oxy-
gen.  Although high levels of oxygen can be toxic, so too can high levels of car-
bon dioxide.  Similarly, if an area of brain requires more blood flow (and with
it, more oxygen and glucose), regulatory processes are well developed to
increase circulation to local or more widespread regions. This is very well illus-
trated by the seizure itself—areas of brain discharge abnormally consume
more energy, and the cerebral circulation reflexively delivers more blood to
these areas (this is the basis of the ictal SPECT scan to localize seizure activi-
ty). Increasing the carbon dioxide level does work differently from simply
increasing the percentage of inspired oxygen, but we remain uncertain if either
technique has any effect in reducing seizure frequency or severity.
Interestingly, hyperventilation just before the administration of the electrical
shock at the time of electroconvulsive shock therapy diminishes carbon diox-
ide levels and increases seizure duration (1). This finding supports a theoreti-
cal basis for rebreathing techniques that increase carbon dioxide levels.

Experience with scuba diving provides some cautionary notes.
Rebreathing techniques are used to conserve oxygen, but can lead to abnor-
mally high levels of carbon dioxide (carbon dioxide poisoning), which can
cause blackouts or impaired consciousness. For scuba divers, high carbon
dioxide levels increase the likelihood of tonic-clonic seizures from oxygen tox-
icity and worsen the severity of nitrogen narcosis. Divers who frequently have
headaches after diving may have used air at a low rate and thereby retained
carbon dioxide.

We are left with many more questions than answers; however, the
remarkable success reported by these physicians challenges both the alterna-
tive and traditional medical communities to study the techniques that Drs.
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through vasodilation, and the delivery of oxygen is enhanced. Elevated blood carbon
dioxide causes a slight shift toward a more acidic blood pH. This facilitates a release of
oxygen from the red blood cell hemoglobin molecule for use at the cellular level of brain
tissue. Intermittent rebreathing by the patient of his or her own exhaled air can safely
raise levels of blood carbon dioxide.

During oxygen enrichment, a simple mask with a small inlet for air is placed around
the nose and mouth. Because exhaled air is higher in carbon dioxide, as the person
rebreathes the exhaled air, blood levels of carbon dioxide increase. The mask is kept in
place until several seconds of deep breathing occurs. This duration is usually less than 1
minute. No significant decrease in oxygen occurs during this type of intermittent rebreath-
ing. Rather, there is an increase in carbon dioxide, to which the brain is very sensitive. This
stimulates increased breathing, vasodilation, and increased oxygen delivery to the brain.

The response to elevated carbon dioxide in the blood is reflexive. In other words,
the brain will automatically respond and, thus, the individual does not have to think
about breathing deeply. This reflex makes deep breathing possible for an individual who
is unable to voluntarily take deep breaths. An obvious example of this can be seen in
brain-injured children who are physically delayed and as a result have poor respiratory
control and lower lung capacity. Poor pulmonary function due to brain injury leads to
a number of medical complications, such as frequent respiratory illnesses. By repeated-
ly inducing brief periods of deep breathing throughout the day, pulmonary function
improves, enhancing oxygenation. It has been the experience at The Institutes that all
brain-injured children breath inefficiently, some only mildly so, whereas others struggle
for every breath. Nearly every brain-injured child benefits from oxygen enrichment
through intermittent rebreathing. The oxygen enrichment program directly improves
the brain’s physiologic environment; the evidence of improved physiology can be meas-
ured by clinical improvement.

The following are the major victories achieved by 557 brain-injured children who
were seen at The Institutes during the year 2000:

The Role of Carbon Dioxide in the Enhancement of Oxygen Delivery to the Brain
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Thompson and Malkowicz have pioneered. We need controlled studies to
establish both the safety and efficacy of these therapies. Given the intensive
nature of the therapies, it is also important to compare the benefits of the edu-
cational therapies against more traditional programs for applied behavioral
analysis, speech, occupational, or physical therapies. Similarly, the nutritional
and oxygen enrichment programs should be compared with placebo as well as
against standard antiepileptic drugs. More data may help to identify which
patient populations might benefit from specific therapeutic interventions.
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Mobility

• Of the 184 children who were unable to move, 41 (22%) crawled for the first time.
In short, they went from being paralyzed to being able to crawl across a room with-
out help. They ranged in age from 8 months to 22 years 7 months.

• Of the 83 children who were unable to creep, 34 (41%) began to do so. This is to
say that they defied gravity and moved to the third dimension; they now go all over
the house on their hands and knees. They ranged in age from 8 months to 10 years
10 months.

• Of the 90 children who were unable to walk, 19 (21%) began to walk without help
for the first time. They ranged in age from 17 months to 7 years 7 months.

• Of the 71 children able to walk but not run, 24 (34%) learned to run for the first
time. They ranged in age from 3 years 5 months to 14 years.

Seeing

Of the 48 children who were cortically blind, 34 (71%) saw for the first time. Cortical
blindness means that the visual apparatus is functioning but the brain cannot process the
visual information. Twenty of these children also learned to read. They ranged in age
from 8 months to 10 years 6 months. In addition, one 25-year-old regained the ability
to see after losing it due to traumatic injury when he was 17 years old.

Hearing

Of the 19 children who were cortically deaf, 17 (89%) heard for the first time. Cortical
deafness means that the ear functions but the brain cannot process the auditory infor-
mation. They ranged in age from 14 months to 10 years 6 months.

Understanding

Of the 124 children whose comprehension was not yet equal to that of the average 3-
year-old, 102 (82%) were able to understand, as well as a 3-year-old for the first time.
They ranged in age from 20 months to 15 years 6 months.

Reading

Of the 126 children who were unable to read, 120 (95%) read for the first time. They
ranged in age from 14 months to 13 years 4 months. In addition, one 15-year-old and
one 25-year-old regained the ability to read after losing it due to traumatic injury when
they were 13 and 17 years old, respectively.
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Speech (Language Delay Resulting in No Speech)

Of the 204 children who couldn’t speak, 48 (24%) spoke for the first time. They ranged
in age from 21 months to 20 years 8 months.

Writing

Of the 135 children who were unable to manually write, 16 (12%) wrote for the first
time. They ranged in age from 5 years 6 months to 12 years 8 months. In addition, one
22-year-old regained the ability to write after losing it due to traumatic injury when he
was 18 years old.

Health

Of the 370 children eligible to receive a health victory (that is, those who were on the
program for at least 1 year), 84 (23%) achieved perfect health for at least 12 consecutive
months. Of these, 41 had no illness for more than 24 months, and one has had no illness
for 11 years.

Detoxification

Of the 88 children who were on antiepileptic drugs (AEDs), 47 (53%) were completely
and successfully detoxified. (They ranged in age from 26 months to 25 years 4 months.)
The remaining 41 children are in the process of complete detoxification.

Detoxification is the safe and successful elimination of AEDs, stimulants, antide-
pressants, or any psychoactive medications. More than 30 years ago, the medical staff of
The Institutes began a program of very gradual withdrawal of these drugs from the chil-
dren who were in the program. In 1971, they brought their concerns about AEDs to the
attention of the World Organization for Human Potential (WOHP). Many of their col-
leagues in other countries shared their concerns. The WOHP issued a cautionary note to
the medical world and to the parents of brain-injured children. They expressed concern
about the widespread and sometimes indiscriminate use of AEDs in brain-injured chil-
dren. In our experience, AEDs frequently impair neurologic and cognitive function in
brain-injured children.

In 1977, The Institutes did their first statistical look at the results of detoxification
from AEDs. Seventy-one children were followed from December 1977 to May 1979. All
the children were taken completely off medication while on an active neurologic pro-
gram designed by the staff at The Institutes. The age limit was 16 years or less. This study
documented the change in the number of seizures. Quality of life improved due to the
elimination of AED side effects. This was true even for children who were still having
seizures. Most children who stopped taking AEDs and continued to have seizures had
less intense and shorter seizures than when they were on AEDs.
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Results

• The number of children having no seizures was 39 of 71 (55%).
• The number of children having fewer seizures was 22 of 71 (31%).
• Total number of children with an improved seizure picture was 61 or 71 (86%).
• The number of children having the same number of seizures was 2 of 71 (3%).
• The number of children having more seizures was 8 of 71 (11%).

In our experience, these statistics remain quite stable throughout the years. In
1993, of the 132 children who were completely detoxified, similar results were recorded.
That year, 48% were having no seizures, and 34% were having fewer seizures, giving a
positive outcome of 82%. All these children were under medical supervision during the
detoxification program, and they were receiving comprehensive neurologic programs
and physiologic support.

Physiologic Environment

The basic programs that improve the physiologic environment of the brain include:

Neurologic Organization Program

Staff at The Institutes evaluate the child and then teach the child’s parents neurologic
organization programs, including the appropriate visual, tactile, and auditory stimula-
tion. Parents do these intensive neurologic organization programs at home with their
child, several hours a day, 7 days a week.

Cortical Maturation

In the Journal of Pediatrics, June 2000, Camfield and Camfield state, “Several population-
based studies have verified that more than half of the children with epilepsy will outgrow
it,… It is now clear that AEDs do not alter the natural history: the epilepsy resolves on its
own. AEDs hide the symptoms until brain maturation somehow solves the problem” (6).

This statement agrees with our experience at The Institutes. In addition, The
Institutes’ programs help accelerate neurologic development and brain maturation. We
believe that this is what helps eliminate seizures. The programs include intellectual
development in areas such as reading, math, and problem solving. The intelligence pro-
grams provide sensory input at a cortical level to promote cortical development and
maturation.

Dietary Liquid and Salt Control

A direct correlation exists between seizures and overhydration, which is enhanced by salt
intake. Overhydration can result in cerebral edema and brain dysfunction. Brain-injured
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children who have seizures are particularly sensitive to excessive liquids and salt. At The
Institutes, we recommend a limited but safe range of liquid intake. The dietary recom-
mendations include a “no salt added” diet and the elimination of processed foods con-
taining sodium.

Nutrition and Supplemental Support

At The Institutes, we also recommend a balanced diet consisting of unprocessed food
and the elimination of sugar, artificial colors, flavors, and sweeteners. In our experience,
many brain-injured children have food allergies, especially to milk and wheat products.
Any suspected food allergens are eliminated. In addition, we recommend supplements,
including healthy fatty acids, probiotics, multivitamins, and minerals: calcium, magne-
sium, and zinc. Vitamin B6 may also be useful for some children with seizures.

Oxygen Enrichment

The oxygen enrichment program results in improved cerebral circulation and increased
oxygen and nutrient supply to the brain. At The Institutes, we have found the oxygen
enrichment program to be an effective treatment for seizures. This includes prevention,
long-term elimination of seizures, and emergency treatment for prolonged or repeated
seizures. The oxygen enrichment program benefits children who have poor mobility,
ineffective breathing, and poor circulation. The rate and depth of breathing increases,
the lungs are expanded, lung congestion and mucous plugs are reduced, and systemic
and brain oxygenation improves.

This procedure of oxygen enrichment should not be done without proper instruc-
tion. Parents are taught the oxygen enrichment program only after they attend the
“What to do about your brain-injured child” (WTD) course and their child has been
evaluated at The Institutes. Alternatively, parents can attend the WTD course and the
information can be given to the child’s primary doctor, to start the oxygen enrichment
program. Oxygen enrichment is not appropriate for some children with cardiac defects.
It should not be used in children with respiratory diseases in which carbon dioxide is
abnormally retained, such as uncontrolled asthma or obstructive pulmonary disease.
Rebreathing should never be done when there is pneumonia, fever, vomiting, or severe
upper respiratory infections.

In summary, over the past half-century, The Institutes has treated a great number
of children with brain injury, with and without epilepsy. The goal of complete wellness
is accomplished by our neurologic organization programs, implemented through teach-
ing the parents to do comprehensive, home-based neurologic organization treatment.
The physiologic programs are directed toward improving the environment in which the
brain functions. A key program is the oxygen enrichment program, which takes advan-
tage of the powerful effect of carbon dioxide on the brain and respiratory system to
enhance oxygen delivery to the brain.

The Role of Carbon Dioxide in the Enhancement of Oxygen Delivery to the Brain

257

Devinsky 25  4/18/05  5:37 PM  Page 257



References

1. Schmidt, CF. The influence of cerebral blood flow on respiration. I. The respiratory respons-
es to change in cerebral blood flow. II. The gaseous metabolism of the brain. III. The inter-
play of factors concerned in the regulation of respiration. Amer J Physiol 1928;84:202, 223,
242.

2. Lennox, WG, Cobb S. Relation of certain physio-chemical processes to epileptiform
seizures. Amer J Psychiat 1929;8:837–847.

3. Fay T. Epilepsy. J Nerv Ment Dis 1930;71(5).
4. Fay T. Effects of carbon dioxide (20 percent) and oxygen (80 percent) inhalations on move-

ments and muscular hypertonus in athetoids. Amer J Phy Med 1953;32(6).
5. Pelligra R, et al. Rett syndrome: stimulation of endogenous biogenic amines.

Neuropediatrics 1992;23:131–137.
6. Camfield P, Camfield C. Advances in the diagnosis and management of pediatric seizure

disorders in the twentieth century. J Pediatr 2000;136:847–849.

Oxygen Therapies

258

Devinsky 25  4/18/05  5:37 PM  Page 258



P A R T V I I

Manipulation and 
Osteopathic Therapies

Devinsky 26  4/18/05  5:37 PM  Page 259



Devinsky 26  4/18/05  5:37 PM  Page 260



261

C H A P T E R  2 6

A Chiropractic Perspective 
on Complementary and 
Alternative Therapies 
BRIAN J. GLEBERZON, DC

Most patients with epilepsy are now managed with prescription medications; however,
more than 30% of epilepsy patients either have inadequate seizure control or experience
significant adverse drug reactions (1). For example, patients with idiopathic generalized
epilepsy may experience an increase in seizure frequency or intensity using medications
such as carbamazepine and phenytoin (2). Thus, many individuals with epilepsy may
also pursue other types of treatments (2,3). From a chiropractic perspective, this chap-
ter briefly reviews treatment options provided by complementary and alternative
(CAM) healthcare providers, utilization rates of CAM, and medical attitudes toward
CAM approaches; and then reviews the therapeutic efficacy and safety of chiropractic
care, particularly cervical manipulation.

Utilization of Complementary and Alternative Medicines

The term CAM generally refers to the healthcare practices and professions that do not
fit into the culturally dominant medical, educational, and financial paradigms (4).
Contrary to popular opinion, patients are generally satisfied with the care they receive
from medical physicians, and dissatisfaction with conventional medicine does not pre-
dict CAM use (4). Thus, many patients combine both allopathic and CAM therapeutic
approaches, deriving benefits from both.

A demographic study by Eisenberg revealed that almost 50% of respondents saw
a CAM provider, an almost 50% increase from his original study about seven years
earlier (5,6). The researchers calculated that this represented an increase from 427 mil-
lion total visits in 1990, to 639 million visits (by 22 million people) in 1997, a number
that exceeds the total visits to all United States primary care physicians (5). The total
cost for CAM providers was conservatively estimated at $21.2 billion in 1997, with
$12.2 billion paid for by the patient out-of-pocket. The total out-of-pocket expendi-
tures of alternative therapies of all kinds were conservatively estimated to be $27 bil-
lion (5).
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Although certain therapies, such as herbal medicines, massage, megavitamin ther-
apy, self-help groups, folk medicine, energy healing, and homeopathy increased most in
the years between Eisenberg’s two studies, visits to chiropractors and massage therapists
accounted for nearly half of all visits to CAM providers in 1997 (5,6). Roughly 11% of
respondents in the study sought out chiropractic care, and visits to chiropractors
accounted for 30% of CAM total visits. Notably, less than 50% of the respondents told
their medical doctor they were under the care of a CAM provider (5).

The average demographic profile of a CAM user was Caucasian, aged 25 to 45
years, and of higher education and higher income than nonusers of CAM services. The
largest age group of CAM users were the baby boomers (5).

The most common chief complaints prompting patients to consult a CAM
provider were, in descending order, chronic low back and neck pain, anxiety, depression,
headache, fatigue, insomnia, arthritis, and sprains and strains (6). Patients with back
problems, neck problems, headaches, and sprains and strains were most likely to seek
chiropractic care. In addition, a study by Hawk (7) reported that nonmusculoskeletal
complaints accounted for 10.3% of chief complaints presented to chiropractors. The
percentage of patients with epilepsy seeking chiropractic or other CAM approaches is
unknown, and it is also unknown what percentage of patients under the care of a CAM
provider have epilepsy.

The Appeal of CAM Therapies

Chiropractors and other CAM providers purport to be primarily concerned with the
health of the entire person. This sentiment is embraced by the concept of holism, con-
sidered a basic tenet of chiropractic principles (8). Coulter (9) described the shift in
healthcare away from the compartmental, disease-based approach often attributed to
allopathic medicine, which sees patients as no more than the sum of their parts, toward
a holistic model of health care. The current literature favors a healthcare approach that
considers the entire person’s health of physiologic abilities, psychosocial interactions,
and emotional well-being (9–12). In chiropractic practice (and within some CAM cir-
cles), these factors are often grouped together under the umbrella term wellness. Hawk
(13) recently said that this approach resonates well with the contemporary emphasis on
the prevention and promotion of health.

Mootz (14) contrasted the molecular approach to healthcare with the contextual
approach. In its simplest form, molecular medicine sees a specific causation at the phys-
iologic level. Although many factors contribute to a disease, the role of molecular med-
icine is often viewed as sort of a background constant. Molecular methods are system-
atic and allow sequential experimentation (including therapeutic trials) to produce a
manageable accumulation of quantitative data. Thus, a molecular medical approach
allows tangible breakthroughs in emergent situations (such as myocardial infarcts),
environmental virulence (antibodies, for example), and the development of host defens-
es to known environmental agents (as in vaccination). Molecular medicine has signifi-
cantly impacted the evolution of healthcare.
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The molecular approach may oversimplify problems and fail to account for the
unpredictability of complex systems—or simple systems that behave in a complex man-
ner. This approach may exhibit a robustness that is misleading, and researchers may sim-
ply ignore phenomena that do not fall into their models. Moreover, reducing a complex
system to its component parts may fragment things artificially and, conversely, the
extrapolation of laboratory findings to real-world settings may be inaccurate and ulti-
mately misleading.

Contextual medicine views disease as a process rather than a discrete entity, and this
approach emphasizes that disease may be the reaction to a variety of environmental,
psychosocial, genetic, and other factors (for example, the belief systems of the patient
and doctor). Although intuitively attractive because it deals with the richness of human
experience and is often easy to explain to a patient, contextual medicine is difficult to
quantify. It is a difficult system around which to build a common knowledge base, and
often has an outsider status within the scientific community. Conventional healthcare
can benefit from a liberal admixture of both these therapeutic approaches (15).
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Commentary

Chiropractic therapy is one of the most commonly used forms of CAM therapies.
Spinal manipulation, the primary form of chiropractic care, is used to treat neck
and back pain, with many studies establishing its effectiveness for some
patients. The effectiveness of chiropractic therapy for other disorders, such as
headache, fibromyalgia, and other chronic pain disorders, is supported by some
data, but the evidence is less robust. As Dr. Gleberzon highlights, no controlled
studies support the use of chiropractic therapy in epilepsy. He accurately reviews
the essential elements of chiropractic therapy and the lack of any solid evidence
that this therapy improves seizure control.

The only data to support chiropractic therapy for epilepsy are individual
case studies suggesting that in selected patients, seizure frequency or severi-
ty may be reduced by chiropractic therapy directed at the neck (cervical)
region; however, as Dr. Gleberzon notes, these are individual case reports and
many factors may be responsible. For example, in the one patient reported by
Alcantara (1), chiropractic manipulation administered during a seizure led to
the abrupt resolution of seizure activity. There are many possible mecha-
nisms. First, the manipulation may have altered some physiologic parameter
that stopped the seizure. In the nineteenth century, massage of the neck over
the carotid region was sometimes reported to abort seizures (we do not rec-
ommend this as it can potentially be dangerous, especially in older individu-
als). Vagus nerve stimulation may work through a similar mechanism.
Cervical manipulation may also send signals to the brainstem that help inhib-
it seizure activity; however, in this case, the seizure may have also stopped
spontaneously, with the timing of the therapy and the cessation of seizure
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The Chiropractic Profession

Chiropractic is a profession and not a treatment modality. It is the third largest health
profession in North America, behind medicine and dentistry, with approximately 60,000
practitioners in the United States (15). In general, chiropractic is a drugless, conserva-
tive approach to healthcare. Case management protocols reflect approaches standard to
all healthcare disciplines, including history taking, diagnostic evaluation, and care plan-
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activity as a coincidence. Alternatively, the seizure may not have been epilep-
tic in nature, but may have been psychologically based. These nonepileptic
psychogenic seizures are very common and difficult for epilepsy experts to
identify without simultaneous video-EEG monitoring. For example, one study
in a general neurology clinic found that among patients diagnosed with
epilepsy, 37% had psychogenic seizures provoked by suggestive techniques
(2). Nonepileptic psychogenic seizures can be aborted by a large variety of
suggestive techniques and can potentially complicate all studies of epilepsy
patients in both traditional and CAM areas. The potential complications are
especially important in considering individual case reports.

It is possible that chiropractic manipulation can improve seizure control.
For example in the 17 cases reviewed from the literature by Pistolese (3), 14
improved using upper cervical manipulation to correct misalignments in the
cervical vertebrae. These patients may have experienced a reduction in pain
or stress that led to a secondary reduction in seizures. Alternatively, controlled
investigations in these individual cases could have demonstrated that sham
therapy was equally or more effective. We simply don’t know.

No established mechanism exists by which chiropractic therapy could
improve seizure control. Theories regarding input from spinal receptors to the
brain and changes in blood flow to the brain are intriguing, but lack any sub-
stantive support.

Finally, therapy is always about risk versus benefit. The benefits of cervi-
cal manipulation for epilepsy remain completely unproven. The risk of serious
injury is very small, with approximately 1 in 1,000,000 individuals experienc-
ing a stroke. There is a much higher risk of local discomfort, which improves
rapidly in the majority of patients.
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ning. Therapeutic interventions commonly include spinal manipulation (or adjust-
ment) and other manual therapies, exercise and rehabilitation methods, physiothera-
peutic modalities, and advice on lifestyle, nutrition, ergonomics, hygiene, and health
promotion, as well as other complementary and alternative procedures (15). Spinal
manipulation is a high-velocity, low-amplitude thrust, usually delivered onto a specific
spinal structure to correct its aberrant function or motion (sometimes referred to as
subluxation). This motion is often accompanied by a popping or cracking sound,
thought to be the result of the release of gas from the joint space; however, several ther-
apeutic approaches in chiropractic use forms of spinal adjustments that do not result in
audible joint cavitations. Over 100 different technique systems are used in chiropractic,
and thus the interchangeable use of the terms “spinal manipulation” and “spinal adjust-
ment” is only accurate outside a chiropractic context (16).

Chiropractic does not represent a unified clinical approach, although most practi-
tioners use spinal adjusting as a central focus of therapy. Similar to conventional medi-
cine, chiropractic also represents a spectrum of perspectives toward clinical interven-
tions and philosophical principles. For example, most chiropractors maintain that spinal
manipulation enhances joint mobility and resolves symptoms, whereas other chiroprac-
tors also believe that the chiropractic adjustment has significant and far-reaching neu-
rophysiologic effects (16–19).

Chiropractic Efficacy and the Safety of Spinal Manipulation

Meeker and Haldeman reviewed and reported on the impressive accrual of evidence
supporting spinal manipulative therapy (SMT) for acute and chronic neck and low back
pain (20). Similarly, clinical trials support the use of SMT for tension and migraine
headaches (21–24), fibromyalgia (25), and cervical vertigo (26).

Bronfort (27) recently compiled evidence for SMT for acute and chronic neck and
low back pain, and reviewed clinical guidelines from the United States, United Kingdom,
Australia, and Sweden. Taken as a whole, the clinical guidelines from these countries
advocate the use of SMT for acute and chronic low back pain, and chronic neck pain. The
evidence also supports the use of SMT for chronic headaches. At this time, however, the
evidence supporting the use of chiropractic care for nonmusculoskeletal conditions is
much less robust compared with the evidence for musculoskeletal conditions. No clinical
trials or studies specifically examine the efficacy of chiropractic care for epilepsy.

Adverse Reactions to Spinal Manipulation

The reported incidence of adverse reactions to spinal manipulation is high, with a fre-
quency as high as one of every two patients, but these reactions are generally reported to
be mild and self-resolving. In one of the largest studies examining the incidence of side
effects from SMT, Senstead (28) reported that the most common side effect was local dis-
comfort (53%) of mild or moderate intensity (85%) that resolved within 24 hours (74%).
No serious injuries or complications were reported during the study (28). Similarly,
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Haldeman et al. (29,30) reported that stroke, often associated with cervical manipulation,
is a rare, remote, and unpredictable risk, with causes that include both minor and major
traumas. Haldeman found examples of stroke following minor trauma, such as those
experienced during yoga, archery, and getting one’s hair washed, as well as after major
trauma, such as a car accident. Currently accepted estimates of the frequency of a stroke
resulting in serious neurologic complications or death following manipulation are
between 1 and 3 per million adjustments, and one in 400,000 patients (20,30,31). The
most commonly accepted estimate of the risk of stroke (with or without serious neuro-
logic complications) following manipulation is 1 in 1,000,000 patients (20,31).

Medical Acceptance of CAM Approaches 

Studies indicate an increased interest in and acceptance of CAM within the medical
community. For example, of the 117 (of 125) medical schools in the United States that
responded to a survey documenting information about CAM education within their
curricula, 64% offered some kind of CAM instruction (3). Most classes offered were
electives, although some institutions provided information within required courses.
Common topics included chiropractic, acupuncture, homeopathy, herbal therapies, and
mind-body techniques. In another study, when asked, 39% of medical physicians
described chiropractic as a legitimate medical practice (3). In addition, a growing num-
ber of prestigious journals, including the New England Journal of Medicine, the Journal
of the American Medical Association, and the Archives of Internal Medicine are devoting
more and more space to CAM.

Treatment by CAM Providers

An eclectic approach to the treatment of epilepsy is not a phenomenon unique to the
modern era. For example, the first known documented case of epilepsy in China
appeared in The Yellow Emperor’s Classic of Internal Medicine, written by a group of
physicians around 770 B.C. (32). At that time, the treatment of epilepsy, based on the
principles of Ying Yang Wu Xing, consisted of herbs, acupuncture, and massage (32).
Centuries later, accounts of epilepsy were reported in pre-Columbian America (33).
Both the Aztecs and Incas associated epilepsy with magic and religion. Both these
ancient cultures used magical therapies, as well as botanical medicines that may have
had an empirical benefit.

In additional to a plethora of antiepileptic drugs (AEDs) commonly used today, a
number of nonpharmacological options are available. Two of these approaches, the
ketogenic diet (high-fat, low-protein, and low-carbohydrate) and vagal nerve stimula-
tion (implantation of a stimulating device in the chest wall), are well supported by the
literature. In addition, after chiropractic adjustments (often directed to the upper cervi-
cal region), several case studies (2,34–38) have documented improvements in patients
with epileptic seizures. The use of acupuncture, yoga, and a host of supplements has
been met with much more limited success.

Manipulation and Osteopathic Therapies

266

Devinsky 26  4/18/05  5:37 PM  Page 266



Chiropractic Treatment in Epilepsy

Over the past 40 years, numerous case studies documenting the successful resolution of
epileptic seizures following chiropractic care were published in peer- and non-peer-reviewed
journals (2,34–38). Pistolese (2) recently reviewed the literature regarding chiropractic care
in patients with epilepsy. His paper reviewed 17 documented case reports since 1966. A
recent history of trauma was reported in 10 of 16 cases. Fourteen of the 17 patients were
receiving AEDs, which were unsuccessful in controlling the epilepsy of these patients. Upper
cervical adjustments were administered to correct vertebral subluxations (joint dysfunction)
in 15 patients, and all patients reported positive outcomes as a result of chiropractic care (2).

Pistolese wrote that many of the patients who benefited from chiropractic care
experienced the onset of epileptic seizures early in childhood (2). Moreover, careful
examination of the cases reviewed showed that none of the patients experienced a sud-
den miracle cure. Instead, they demonstrated a steady decline in the frequency and dura-
tion of seizure activity during therapy that spanned months to more than a year. Several
of the treating chiropractors reported that patients often required fewer AEDs after chi-
ropractic care began, and some patients did not require any further AED therapy.

Alcantara described a 21-year-old woman who presented with low back pain after
a fall and a history of grand and petit mal seizures (34). Before treatment, the patient
reportedly experienced a seizure every 3 hours, with a duration of 10 seconds to 30 min-
utes per episode. Treatment consisted of spinal manipulative therapy directed to the cer-
vical, thoracic, and lumbar regions. During one seizure, the chiropractor administered a
cervical adjustment. On administration of the adjustment, the seizure stopped abrupt-
ly. This is the only published report of such a phenomenon. At the 18-month follow-up,
the patient reported that her low back complaint had resolved, and her seizures had
reduced in frequency to as little as one every 2 months (34).

Amalu (35) described a 5-year-old boy with tonic-clonic and absence seizures, as
well as other impairments, who experienced 30 or more seizures a day. The boy was
treated with phenobarbital and phenytoin. Amalu administered two upper cervical
adjustment during the first week, reducing the number of seizures to 10 per day. By the
third week of care, all generalized tonic-clonic seizure activity ceased. Between treatment
weeks 7 and 12, all seizure activity had abated. Over the next 10 months of care, the
child’s neurologist reduced his medication levels. After additional testing, the neurolo-
gist concluded that the boy no longer had epilepsy and withdrew all medications (2,35).

No well-defined mechanisms explain these clinical observations. Many theories
exist, however, as to how cervical adjustments may positively influence seizure activity.
Alcantara (34) suggested that cervical adjustments may activate spinal receptors to send
impulses to appropriate pathways and sites in the brain, resulting in a decrease or cessa-
tion of seizure activity. Similarly, Hymann (2) theorized that the correction of vertebral
subluxations in the upper cervical spine by chiropractic adjustments may reduce aber-
rant nerve impulses to the brain.

Amalu (35) has provided two theories of neurophysiologic mechanisms that may
account for the relationship of epilepsy and spinal adjustments. These are (i) central nerv-
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ous system facilitation, possibly from a trauma (e.g., birth, falling) resulting in entrapment
of intra-articular meniscoids and segmental hypomobility of some areas of the spine and
compensatory hypermobility of other areas of the spine; or (ii) cerebral penumbra or
brain cell hibernation. In Amalu’s cerebral penumbra model, a state of neural hibernation
occurs when a threshold of ischemia is reached. In this theory, cells remain alive but cease
to perform their designated function. Note that case reports such as those described can-
not distinguish the effects of therapy from the placebo effect or natural history.

Spinal Dysfunction and the Nervous System

Most authors (18,19,39) suggest that poor or aberrant biomechanical motions of the
cervical spine, coupled with its high concentration of mechanoreceptors and the posi-
tion of the cervical sympathetic ganglia, may account for the clinical observations of
improvements in different neurophysiologic symptoms (such as seizure activities) after
cervical adjustments; however, the proof of these relationships and their underlying
mechanisms are still under investigation.

Other CAM Approaches

Several studies have investigated the benefits of acupuncture, yoga, and various supple-
ments in epilepsy patients. In general, these studies show minimal, if any, clinical bene-
fits derived from any of these approaches.

The Cochrane Collaboration reviewed the evidence of the effects of yoga in epilep-
sy patients (40). Only one study met the reviewers’ selection criteria, and they felt that
no reliable conclusions could be drawn regarding the efficacy of yoga as an epilepsy
treatment (40).

One study investigating the effects of acupuncture in chronic intractable epilepsy
reported that patients receiving true acupuncture and patients receiving sham acupunc-
ture both had a reduction in seizure activity, as well as an increase in the number of
seizure-free weeks (41). A more recent study monitoring changes in quality of life found
no benefit from acupuncture (42). A few studies, however, reported reduced seizure
activity in dogs after acupuncture (43,44).

Several studies report the improvement of seizures using Chinese traditional med-
icines (45), taurine (an amino acid) (46), and the pineal hormone melatonin (47). In
addition, a case study documented the successful resolution of epileptic seizures follow-
ing osteopathic manipulation (48). Osteopathic manipulation differs from chiropractic
manipulation, in that osteopathic manipulation is more of a mobilization, a procedure
that moves a joint within a patient’s passive range of motion.

Conclusions

There is an expectation by healthcare stakeholders (patients, third-party payers, and
healthcare professionals) of an evidentiary foundation on which healthcare decisions
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are based. According to Sackett, evidence-based medicine is the “conscientious, explicit,
and judicious use of the current best evidence in making decisions about the care of
individual patients” (49). He goes on to say that “evidence-based medicine means inte-
grating individual clinical expertise with the best available external clinical evidence
from systematic research … especially from patient-centered clinical research” (49).
Thus, the current best evidence is not limited to randomized clinical trials, but also
includes anecdotal evidence, case studies, practitioner experience, and practice-based
studies, as described in this chapter.

At this time, some evidence supports the use of some CAM therapies to augment
the medical case management of a patient with epilepsy. Evidence supports the use of
the vagal nerve stimulator and the ketogenic diet. In the case of SMT directed at the cer-
vical spine, some anecdotal evidence suggests that this approach may have significantly
positive benefits in a person with epilepsy, and that this treatment approach is safe.

Patients currently on prescription medications should not discontinue them.
Insufficient evidence suggests a patient abandon an allopathic model of management alto-
gether. An individual with epilepsy may consider combining medical and CAM approach-
es after consultation with his medical physician. This coordination of healthcare services
resonates well with the current impetus toward an interdisciplinary healthcare team; how-
ever, patients should be advised to exercise caution before self-prescribing a CAM
approach, particularly with respect to the use of botanical medicines, herbs, or other sup-
plements that may potentially adversely react with a prescription medication (50).

Although some CAM therapeutic approaches do not have any scientific evidence
to support their use at this time, physicians should bear in mind the adage that “absence
of evidence is not evidence of absence” (51). Although most chiropractic evidence is in
the form of case studies, such evidence should not be disregarded out-of-hand. Several
experts in the evidence-based practice arena have emphasized the importance of the
clinician’s experience, having felt that the pendulum has swung too far towards the over-
reliance on randomized clinical trials as the final arbiter of clinical practice activities.
This is because, as Haynes et al. opined, “evidence does not make decision … people do”
(52). Thus, an individual may benefit from one or more of the therapeutic approaches
described in this chapter, even with the absence of supporting evidence. Clinical prac-
tice is an art, science, and philosophy. As O’Malley said, “there are many instances of a
seemingly capricious patient whose response varies from the textbook outcome” (53). If
some preliminary precautions are taken, a person with epilepsy can consider including
a CAM approach in his healthcare plan, and should do so on a trial basis.
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C H A P T E R  2 7

The Osteopathic Approach to 
Children with Seizure Disorders
VIOLA M. FRYMANN, DO, FAAO, FCA

The osteopathic approach to healthcare originated in the work of Andrew Taylor Still,
M.D. (1), who founded the American School of Osteopathy in Kirksville, Missouri in
1884. A student of that school, William Garner Sutherland, D.O. (2), through sudden
inspiration and diligent research, extended the osteopathic principles and practice to the
head region. Osteopathy in the cranial field was first published in a book by Sutherland
called The Cranial Bowl in 1938 (3). The fundamental principles, practice, and concepts
of osteopathic medicine are as sound in their therapeutic efficacy now as they were in
the very beginning, but the profession has grown, as has the medical profession, and it
now includes all the standard diagnostic and therapeutic procedures in medicine.
Therefore, osteopathic physicians treating a child with epilepsy will refer the child for an
electroencephalogram (EEG), magnetic resonance imaging (MRI), and the appropriate
blood or urinary tests, as needed.

The osteopathic approach has distinguishing features. First, the osteopathic physi-
cian examines the presenting problem of seizure disorder and the patient suffering from
it as a dynamic unit of function, not as a case of epilepsy. The whole history, from the
moment of conception to the present, is explored. The history covers events in the lives
of the parents before birth, including during pregnancy as well as the duration, conduct,
difficulty or ease of labor, and delivery. Trauma after birth, such as falls down stairs, off
counters, scooters, or bicycles, out of trees, in sports, and any other untoward events are
recorded. We are not only concerned with the major trauma, loss of consciousness, or
fractures that parents rarely forget, but also with minor head injuries, a field that has
received more and more attention in the last decade. A history of immunizations, the
dates, and any reactions that followed are important and may contribute to the analysis
of this problem. A high fever, disturbed sleep, irritability, inconsolable crying, and even
encephalitis following immunization are relevant examples.

Second, any child is a delicately designed and superbly integrated structural-func-
tional unit. Each part is interrelated with every other. The structures are designed to
move together and might be compared to a clock in which every wheel, every part must
move efficiently with every other or the clock fails to correctly tell time. Every bone is
designed to move, whether in the spine, pelvis, arm, leg, hand, foot, and even the head.
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The ribs of the chest cage and the bones of the head move rhythmically and perpetual-
ly without conscious effort, activated by a force from within the patient. These are res-
piratory motions. If a decision is made to inhale deeply and hold the breath, one can
consciously override the usual inherent rhythm. Yet a moment may come when it can no
longer be held and either a deep gasp of air will be inhaled or consciousness will be lost
and the patient will fall to the floor. The movement of the bones of the head—that
motion within the cranial mechanism—would nevertheless continue, for this is the pri-
mary respiratory mechanism (PRM) that controls every function of every organ in the
body (4). Any trauma that interferes with the inherent motion of the PRM will impair
central nervous system (CNS) function. Thus, the neurologic performance and develop-
ment of the child can be impaired by disturbances in the circulation of arterial and
venous blood, or the motion of the cerebrospinal fluid nourishing the brain.

Third, these concepts lead to the realization that diseases are effects (5), the mani-
festations of impairments of function due to disturbances of the delicate structural inte-
gration of some part of the total patient.

Osteopathic Treatment and Its Physiologic Effect

Osteopathic manipulative treatment may be performed using various techniques
depending on the age and state of well-being of the patient, the region of the body to be
treated, the experience of the practitioner, and the particular issues being addressed at
the time. The whole patient must be considered. The initial evaluation includes a gener-
al physical examination. If possible, the patient’s structure will be evaluated in the stand-
ing and sitting position, and then lying comfortably on the back. The examination pro-
gresses from the feet to the pelvis, the sacrum, the spinal column, the breathing motion
of the ribs and the diaphragm, and the head. Scars, in any location, may be of great
importance. If they are surgical scars, attention is addressed to the scar tissue deep
beneath the visible scars. Structural and functional abnormalities are correlated with
events described in the history.

Asymmetry of structure may be immediately obvious. For example, the head may
have a parallelogram form; the forehead may be more prominent on one side; the occip-
ital region may be long, narrow, and especially hard to the touch; one eye may be larger
or higher than the other; or the chin may have shifted to the right or the left of the ver-
tical line of the midface. Our primary concern, however, is always motion. Distorted,
reduced, or impaired motion helps to identify the problem within. The palpating hands
of the practitioner on the head follow the moving cranial bones—movement is possible
because there are developing sutures or joints between the bones. The motion may not
be functioning in a healthy physiologic pattern. It may be distorted because some injury
is compressing one or more sutures. The motion is caused by the cerebrovascular sys-
tem—the blood flow through arteries and veins—and the cerebrospinal fluid system—
the fluid that occupies the cavities within the brain, surrounds the brain deep to the
membranes, and provides the water-cushion under the brain (6). Further, the brain has
an inherent rhythm that is analogous to the inherent pulse rhythm of the heart or the
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breathing rhythm in the lungs. The osteopathic physician evaluates the competency of
the PRM with gentle sensitive palpation and then applies appropriate techniques to
restore its optimal function. The cerebrospinal fluid is one of the most important known
elements contained within the human body, and unless the brain furnishes this fluid in
abundance, a disabling condition of the body will result (7).

A distortion in the flow of energy occurs during an epileptic seizure. No disease
causes the muscle to jerk as if recurrently startled or thrash uncontrollably like a fish
pulled out of the water; no ocular disease causes the eyes to become blind momentari-
ly; nor is there a pathology in the lungs that produces apneic spells. Rather, the problem
is at the source, and that source is within the brain, despite the absence of organic
pathology visible to the naked eye on autopsy or even ultramicroscopic cellular abnor-
mality sought by the histopathologist. Nevertheless, despite the absence of structural
errors in the CNS, one can monitor the production and distribution of life energy with-
in the brain. The EEG can penetrate into the operation of the system and can sometimes
identify the cause of the malfunction or localize a breakdown in the complex electrical
system of the brain, despite the absence of structural abnormalities.

The development of the fetal nervous system may be distorted or impaired by
drugs taken by the mother during pregnancy. The dangers of street drugs, such as mar-
ijuana and cocaine, are widely recognized. But the dangers of legitimate medication are
too often ignored under the delusion that “it cannot happen to me.” Many of the pre-
scription drugs approved by the FDA, however, can adversely affect a growing baby. For
example, antiepileptic drugs (AEDs) may adversely affect the child. The mother is then
faced with a painful dilemma: stop the drug and risk seizures during her pregnancy or
take medication that can potentially affect the child.
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Commentary

Osteopathy is a system of diagnosis and therapy that focuses on the structur-
al and functional integrity of the body. Osteopathy has expanded enormously
since its early emphasis on bones. Whereas traditional medicine often looks
most closely at “disease,” osteopathic medicine carefully examines the ways
in which abnormalities in the function of body structure cause pain and dis-
ability. The most common problems treated by osteopathy include back pain,
postural changes related to pregnancy or work, sports injuries, repetitive
strain injuries, arthritis pain, and colic and sleep problems in babies.
Currently, doctors of osteopathy undergo training analogous to medical train-
ing, and many of them are vital elements in academic medical centers and pri-
vate practices of neurology. In such instances, their approach to diagnosis and
care often closely parallels that of medical doctors. In many cases, the diag-
nostic evaluation and recommended therapies for epilepsy patients (and
other patients) by physicians with osteopathic degrees and those with med-
ical degrees is identical.
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Dr. Viola Frymann and her colleagues provide a different approach to the
care of children with epilepsy from that of medical physicians and also many
other osteopathic physicians. They first focus on a detailed history from con-
ception through pregnancy, often closely examining pieces of information
considered irrelevant by traditional medicine. Next, they examine the whole
patient, including the motion of the body. Dr. Frymann formulates a therapeu-
tic strategy from her diagnostic evaluation and applies “appropriate tech-
niques to restore optimal functioning.” We are unfortunately told little about
the specifics of these techniques. For example, how does one translate the
history of a minor trauma or fever after immunization into a specific therapy?

Dr. Frymann is a figure of enormous character, purpose, and clinical
strength. One suspects her hands and her mind possess an intuitive brilliance.
Her experience and the numbers she reports suggest her approach can help
where standard medical/surgical or dietary approaches have not. Yet the con-
tent of her chapter leaves us asking for more substance. Exactly what did she
do? How long was the follow-up in patients whose seizures were fully con-
trolled or improved?

How do subtle movements of cranial bones alter the electrical activity in
the brain? Dr. Fryman discusses potential injury to cranial nerves at birth,
although evidence is lacking. Problems with sucking or breastfeeding are
attributed to isolated cranial nerve disorders. Such problems are often not a
result of neurologic disorders, and when they are neurologic, most problems
result from brain or muscle abnormalities, not cranial nerve abnormalities.
Similarly, a relationship between difficulty passing through the birth canal and
trauma to the foramen magnun is postulated as leading to excessive crying
and sleep problems. What is the evidence for this?

Medical physicians must remain humble about the leap from identifying
effective therapies to understanding how they work. Aspirin has been long
recognized as an effective therapy for fever and pain, although its mechanism
of action—inhibiting prostaglandins—was discovered relatively recently.
Francis Gall, the father of phrenology, correctly localized speech to the left
frontal lobe by correlating skull bumps and language skills. His theory was
wrong; his localization of speech was correct. The mechanisms of disease
suggested in this chapter come into sharp conflict with many scientific facts.
The therapy may be quite effective, however, if still unproven.

Dr. Frymann’s interpretation of other data also differs from traditional
scientific views. Two topics are the definitive linking of minor head injury and
minor immunization reactions to the cause of subsequent epilepsy. Post-trau-
matic epilepsy is the most frequently delayed sequelae of head injury, occur-
ring in approximately 5% of patients hospitalized after a nonmissile head
injury (1). The risk for developing post-traumatic epilepsy is related to the
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severity of the injury (brain trauma dose) (1–3). Previous epidemiologic stud-
ies on large patient samples using careful definitions and powerful statistical
analyses found that patients with mild head injury (i.e., loss of consciousness
or amnesia lasting up to 30 minutes but without skull fracture) do not have a
significantly greater incidence of seizures or epilepsy than the general popu-
lation (2). In clinical practice, epilepsy is observed in minor head injury (e.g.,
cases with significant trauma causing a loss of consciousness for 20 minutes).
Such cases may represent a coincidence of frequent minor head injuries in the
general population and new-onset epilepsy, as suggested by the epidemiolog-
ic studies. Alternatively, mild head injury may occasionally cause sufficient
brain trauma to cause subsequent seizures and epilepsy.

In 1996, one of us reported a dozen cases of medically mild head injury as
a potential contributing factor in epilepsy (4). These cases included what most
lay individuals would consider severe head injury (e.g., a policeman punched
repeatedly by multiple assailants; he was badly bruised, required emergency
room care, and developed his first seizure within a week of this trauma). The
association found in these cases and others with clinically significant but med-
ically mild head trauma and epilepsy remains unproven. Clinical common sense
supports such a causal relation in some cases. Scientifically, the association
remains uncertain and, even if proven, evidence for cause and effect remains a
speculation (despite our “clinical belief.”) Minor head injury is ubiquitous in
children. As one child neurologist said, one can often find a minor head injury
in each month of a perfectly healthy boy’s life; it is just a question of looking
carefully.

Defining immunization as a possible cause of seizures and its relation-
ship to epilepsy is complex and controversial. Multiple immunizations are
given annually to tens of millions of children. Febrile seizures occur in 2% to
3% of children between the ages of 6 months and 6 years; these are also the
peak ages for immunization. Single seizures and epilepsy are common in chil-
dren. The opportunity for coincidence of two common childhood events:
immunization and seizures/epilepsy is great. Extensive and carefully con-
trolled scientific studies have examined this issue in large pediatric popula-
tions. The findings consistently find no evidence that immunizations cause
epilepsy; however, a seizure may occur within several days of an immuniza-
tion, especially if it is followed by a fever. In such cases, the child probably had
a ‘benign’ febrile seizure. When the child receives subsequent immunizations,
the parents should ask the doctor about using acetaminophen (Tylenol®) or
ibuprofen (Advil®, Motrin®) before a fever develops. Children who have a sin-
gle seizure following an immunization can usually receive further immuniza-
tions. Rarely, a child develops seizures within 24 hours after an immunization
and then develops epilepsy and often cognitive and behavioral problems.
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The delivery of the baby may be long and traumatic, and associated with hypoxic
or anoxic periods. Lack of oxygen during delivery can injure critical areas of the brain.
Compression of the delicate infant head impairs the vital, inherent motion of the PRM.

Certain immunizations can precipitate encephalitis, injuring part or all of the
brain to various degrees. The manifestation of a seizure within hours or days of receiv-
ing immunizations suggests a cause and effect relationship (8).

Sports, car accidents, bicycle and scooter mishaps, and skiing and skating injuries
are examples of events that can inflict brain injury that may sooner or later precipitate
seizures. Regrettably, we now recognize that many children are abused by a relative,
shaken by a frustrated babysitter, or traumatized in other ways. The list goes on; many
different forms of trauma can eventually lead to seizure disorders.
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Was the immunization contributory? Available scientific studies say “no.”
Common sense says “yes.” As with the cases of “medically mild” but “actu-
ally severe” head injury, it is hard to discount a causal relationship when the
seizures follow so soon after the seemingly provocative cause. Our own clin-
ical sense is that in both “medically mild” injuries (although these are, in real-
ity, severe with significant trauma) and immunizations followed by severe
reactions and seizures that occur very soon after the immunization and con-
tinue, there may well be a causal relationship. There may not, however, and it
may truly be coincidence, despite the power of our common sense.

Finally, the finding that osteopathy can lead to changes in cerebral blood
flow is highlighted in Dr. Frymann’s research section. This provides little evi-
dence that osteopathy has any direct effect on seizures or brain function.
Cerebral blood flow can be modified by many forms of relaxation (deep breath-
ing, massage), muscle activity in the limbs, and mental activity, such as think-
ing of words that begin with a specific letter of the alphabet. It is, therefore, a
leap from observing changes in blood flow during an osteopathic manipulation
to correlating these changes to a mechanism of antagonizing seizure activity.

Can osteopathy improve seizure control in some children and adults?
Anecdotal reports suggest that it can. The jury remains out; no scientific data
support this. We anxiously await more information on both the specifics of
techniques and studies to carefully evaluate the effectiveness of the osteo-
pathic approach in treating people with epilepsy.
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Genetic studies revealing perverted chromosome organization and structure pro-
vide an understanding of some of the other factors that deform or impair brain devel-
opment and may eventually manifest as seizures.

The mystery is that a far greater number of children who have suffered an accident
or other trauma do not develop seizures. It is rare for two children in the same family to
have one of these problems and develop epilepsy.

The Story of Jerome

Clues can help explain this apparent inconsistency of individual variability, which the
story of Jerome illustrates. He was his mother’s second pregnancy. She developed bron-
chitis and was treated with erythromycin during the first trimester. She was happy,
healthy, and active for the rest of the pregnancy. Jerome was delivered on his due date
by an easy nine-hour labor. He was a beautiful baby, nursed well, and grew fast. He
never crawled, but he sat up at 6 months and crept on his hands and knees at 10
months. As a 6-month-old baby, he would become terrified if thrown into the air; he
held his left hand in a fist; and his arms and back were weak. These observations were
noted but received no medical intervention. He flopped forward when sitting at 8
months, and he would suddenly jerk into a hyperextension position when he was in the
swimming pool. His knees would give way when standing at 10 months. Seizures
caused him to fall sideways when learning to walk. Then he experienced a tonic-clonic
seizure with apnea and bulging of his eyes that sent him to the hospital. A diversity of
frequent seizures led to the diagnosis of Lennox-Gestault syndrome, defined as “gener-
alized myoclonic astatic epilepsy in children with mental retardation resulting from
various cerebral afflictions, such as perinatal hypoxia, cerebral hemorrhage, encephali-
tides, maldevelopment, or metabolic disorders of the brain characterized by general-
ized tonic seizures or kinetic attacks and mental deterioration with diffuse slow spike
and wave patterns on EEG” (9).

Various drugs were prescribed, and he started the ketogenic diet at 16 months. For
36 hours he had no seizures while fasting in the hospital. But within 6 weeks, a tonic-
clonic seizure occurred that was followed by another at 7 weeks. Drop seizures began
and increased to 80 to 100 a day. By the time he arrived at the Osteopathic Center for
Children (OCC), his count was 100 to 120 drop seizures per day. This was in August
1997; Jerome was 2 years 10 months old.

At the OCC, we search the history for critical and sometimes previously unrecog-
nized events. Jerome’s third DPT was given in April 1995, and his first seizure occurred
in July of that year. This interval of 3 months decreases the likelihood of a causative rela-
tionship; however, after the MMR in May,1996, he had a high fever and many seizures.
To me, this indicates a significant relationship. He fell down the stairs in November of
1995. He had suffered many falls, fracturing his feet four times before August 1997. He
had received all the traditional immunizations through May 1996. He received 35 osteo-
pathic treatments in 8 months and had his last seizure in April 1998, following an acci-
dent and a fall on the back of his head.
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Summary of Jerome’s History

• During early pregnancy, mother had a respiratory infection treated with an antibi-
otic. I have observed that respiratory or influenzal illnesses during the early weeks
of pregnancy may adversely affect the fetal brain, which is undergoing very rapid
development at this time.

• His delivery was uneventful, and his immediate neonatal history was satisfactory.
• His neurologic development was mildly impaired; he never crawled; his arms and

upper back were described as weak; and his left hand was held in a fist.
Opisthotonic (infantile) spasms developed by 9 months, a sign of brain injury.

• At 13 months, he fell down the stairs. It was not regarded as worthy of medical
attention but from an osteopathic point of view, it probably added a mild degree
of structural impairment that disturbed the important, delicate, inherent motion
of the PRM.

• His early immunizations were not followed by any recognized problems, but his
first tonic-clonic seizure occurred within 3 months of his third DPT and polio
immunization at 14 months; however, after the MMR at 21 months, he developed
a high fever and the number of seizures increased.

Thus, a sequence of minor events interfered with Jerome’s neurologic function,
eventually culminating in major seizures. His seizures were not controlled by AEDs or
by the ketogenic diet. Ultimately, he had no further seizures after 9 months of osteopath-
ic treatment.

Traditional Approaches to Seizure Disorders

I am not a neurologist, neurosurgeon, or epileptologist. When the first child with a
major seizure disorder was brought to me many years ago, I had no idea what osteopath-
ic principles and practice could accomplish concerning the seizures, but I knew that
their application would enable the child to function closer to the optimum of his poten-
tial. Since that early challenge, I have treated approximately 90 children, whose records
were retrospectively studied. Every type of seizure was observed. The various therapeu-
tic measures these children received included ACTH in early infancy, the whole spec-
trum of AEDs, the ketogenic diet, the vagus nerve stimulator, and brain surgery. A search
of the literature reveals that all these modalities help many children, but many still
remain who live with the insecurity and uncertainty of unpredictable seizures. These
children find their way to the OCC. We know the children whose neurologic develop-
ment was arrested—never to get back on track—after ACTH was administered. We meet
the children—once happy, fun-loving, and outgoing—who became mean, aggressive,
vindictive, grouchy, and angry as a direct effect of various AEDs. For the child who reacts
in this way to one therapy, all are a psychologic hazard. The ketogenic diet can make
some children virtually seizure-free and it has, in certain instances, made them happier
and friendlier, probably in part because AEDs are reduced. However, many children

Manipulation and Osteopathic Therapies

280

Devinsky 27  4/18/05  5:38 PM  Page 280



cannot tolerate this diet of overwhelming fat without fresh fruits, vegetables, and whole
grains, or their seizures are not sufficiently controlled to permit reduction of AEDs. The
diet is often abandoned for these reasons. The vagus nerve stimulator—whose mode of
action is unknown—disturbs the sensitive and delicate balance between the sympathet-
ic and parasympathetic aspects of the autonomic nervous system. However, modest
seizure reduction is reported in about 20% to 50% of children with its use. Brain sur-
gery can be dramatically therapeutic if a circumscribed epileptogenic focus is localized
that can be removed with minimal trauma to the surrounding brain. These conditions,
however, cannot always be fully met. The result is a patient with additional brain injury,
persistent seizures, heavy scar tissue (both externally and internally), probable mental
delays, and disturbance in other areas of brain function. Conversely, Wilson et al. (10)
observed that surgical alleviation of seizures in chronic epilepsy can bring with it the
“burden of normality.” The successful alleviation of seizures through temporal lobecto-
my does not necessarily provide psychosocial benefits for the patient. Occasionally,
patients decline in functioning as they adjust to life without epilepsy. Patients may spon-
taneously report problems adjusting to normality up to 10 years post surgery.

The Trauma of Birth

The osteopathic physician looks at the interrelationship of structure and function. Is
there evidence of trauma during delivery? Plagiocephaly (a crooked head) may be evi-
dent to the untrained naked eye in 10% of newborn babies (11). The other 90% of new-
borns may look symmetrical and without deformity, but when the trained physician
puts experienced hands on the head, impairment or distortion of the inherent motion
is apparent in 80% of newborns. Perhaps 10% of the babies were delivered by an easy
labor without delays or the need for stimulating intervention (Pitocin®), or instrumen-
tal assistance for extraction (forceps or vacuum extraction), or epidural analgesia. They
not only look beautiful, alert, responsive, and of good color, but they feel good on pal-
patory examination. The focus of concern is the inherent motion within the body,
including the head. The baby may show you in his inimitable fashion soon after birth
that there was some stress as he negotiated the birth canal. For example:

• He does not immediately latch on to the nipple and suck effectively (12th cranial
nerve).

• He spits up or vomits after many of his feedings (10th cranial nerve).
• He cries excessively and does not sleep well (foraman magnum).

The occiput leads the way out of the birth canal. The 10th and 12th cranial nerves
may be compromised if the occiput is compressed by the forces of labor. The brainstem
passes through the developmental parts of the occiput and may be compromised if delay
or difficulty occurs during birth. The physician looks for rapid, irregular, shallow
breathing or whether the skin is cyanotic or a little dusky. This may indicate that the
temporal bones that articulate bilaterally with the occiput were stressed as the fetus

The Osteopathic Approach to Children with Seizure Disorders

281

Devinsky 27  4/18/05  5:38 PM  Page 281



passed down the birth canal and are not freely and symmetrically in motion. While the
baby lies on a bed or firm surface on his back, note whether his head and feet are in the
same vertical line, or whether there is a lateral curve to one side. This suggests some
stress in the vertebral area, but trained hands are required to find and release the area of
somatic dysfunction (i.e., a structural change that distorts function).

The physician may ask whether the baby begins to move her legs alternately, as if
getting ready to crawl when you place her prone on her belly. As the weeks go, parents
should watch to see if she responds to this opportunity to develop mobility in her body
and lifts her head to survey the world.

When the first immunizations are scheduled, make sure that the baby has no fever
or a cold. Ask the parents to carefully observe how he responds after the shot. Look for
fever, irritability, excessive crying, or excessive sleeping. Adverse reactions to immuniza-
tions are more likely to occur if you noticed some of the factors listed above. Is the baby
well integrated in his movements? Is he efficient as he crawls, lies flat on his belly, and
then creeps on hands and knees? Learning to walk is often the beginning of falls. If he
becomes irritable after a fall, the delicate mechanisms may have sustained strain, impair-
ing the vital and inherent rhythmic respiratory motion. Osteopathic treatment can cor-
rect these traumatic events from the time of birth through the growing years, thus
enabling the child to function at the optimum of his potential.

For the child with epilepsy, the osteopathic physician explores the history and
physical examination for all the problems enumerated above. Dietary habits are studied
and constructive changes may be recommended. No changes in the neurologist’s proto-
col will be considered until the following are apparent: (i) a new level of well-being; (ii)
a distinct change in seizure occurrence; and (iii) an improved EEG.

Research Concerning Osteopathy in the Cranial Field

Intensive research into the PRM is an ongoing commitment of Yuri Moskalenko (12)
and his colleagues at the Russian Academy of Science in St. Petersburg. Transcranial
Dopplerography is a physiologic noninvasive method that evaluates the volume and
velocity of blood flow through a specific major artery. Bioelectric impedance records
the change of electrical conductivity between plate electrodes placed on the human
head to monitor for high frequency electric current. Because the electrical conductivi-
ty of blood and cerebrospinal fluid are different, their comparative volume changes
alter electrical conductivity. Measurable changes occur in the middle cerebral artery
following specific cranial technique. Also, one can visualize the proportional cere-
brospinal fluid compensatory mobility by analyzing the simultaneous recordings of
transcranial Dopplerography and bioelectric impedance.

Clinical Results

Clinical results after osteopathic manipulative treatment in children with seizure disor-
ders include: out of 65 children we cared for at OCC, 19 achieved full seizure control
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without medication (30%). Eleven achieved reduced frequency and intensity (17%).
Sixteen reported improved general well-being, even though seizures persisted (24%).
Three patients (4.5%) did not observe significant changes during the course of eight
treatments. One patient with a long and intensive history of various types of seizures,
and who had received all modalities of AED therapies, died in his sleep several months
after his last treatment.

Not every child with epilepsy becomes seizure-free, but some do; some have
reduced episodes; many live successfully on less medication; and, with osteopathy, all
enjoy an improved level of well-being.
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C H A P T E R  2 8  

Craniosacral Therapy
GINGER NASH, ND

Craniosacral therapy is difficult to define because it is experientially oriented. As a cran-
iosacral practitioner, it is easier to put my hands on somebody and feel what is happen-
ing than to describe what I feel with words. With this caveat, I will attempt to provide a
basic understanding of craniosacral work and how it may help individuals with epilepsy.

The cranial bones and sacrum, and the membrane structures that connect these
areas, form an anatomic and physiologic system. A distinct rhythm is present within this
system (the craniosacral rhythm), created by the flow of cerebrospinal fluid (CSF)
through the membrane complex. A craniosacral practitioner assesses this rhythm and
uses it to treat subtle imbalances in the nervous and musculoskeletal systems. Even sub-
tle imbalances can profoundly affect a person’s health and well-being because the nerv-
ous system controls the entire body.

The craniosacral system was discovered by Dr. William Sutherland in the early part
of the twentieth century. Dr. Sutherland was an osteopathic physician who, for 20 years,
contemplated and conducted limited research into the idea that the bones of the skull
were movable. By applying different pressures and constraints on different cranial
bones, he described problems with coordination and corresponding areas of pain, as
well as different mental and emotional reactions. Dr. Sutherland developed a system to
examine and assess the movements of the skull bones. He also developed methods to
adjust, or more accurately, to help his patients self-correct the movements of these
bones. Thus, he developed methods to treat these imbalances, a discipline now referred
to as cranial osteopathy.

The healing approach of cranial osteopathy was initially practiced by a small num-
ber of physicians who studied with Sutherland. In the 1970s, the osteopathic physician
and surgeon Dr. John Upledger directly observed the rhythmic movements within the
membranes that surround the brain and spinal cord. He researched these movements
and coined the term craniosacral system. In 1975, Upledger joined the faculty at
Michigan State University as a clinician-researcher, focusing his work on the cran-
iosacral system.

The brain and spinal cord, essentially the core of our being, are encased in both
bone and connective tissue. The brain is housed in the skull bones and the spinal cord
in the vertebral column, with the sacral bone forming its base. The connective tissue
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consists of the meninges, three specialized membranes that are wrapped tightly around
the brain and spinal cord, much like a stocking. The pia mater closely follows the con-
tours of the central nervous system; the arachnoid membrane lies on top of the pia; and
the thickest dura mater forms the outer layer. The entire body is encased in the fascia, the
connective tissue that forms a sheath around various bodily structures, including the
bones, muscles, and internal organs. These membranes surrounding the spinal cord and
brain and those surrounding the skull and vertebral bones comprise the craniosacral
system. The proper alignment of this connective tissue system is essential for the opti-
mal transmission of nerve impulses. It can also affect blood and lymph circulation to
different tissues.

The craniosacral system also includes the bones of skull, mouth and face, and the
sacrum. The brain and spinal cord are lubricated with CSF, which is pumped out by spe-
cialized cells lining the ventricles of the brain. The CSF system is a semi-closed hydraulic
system, with the fluid moving up and down the spinal cord as pressures build from
increased output. Just as the pumping action of the heart can be determined by palpa-
tion of the pulse at the wrist or neck, the cranial rhythm can be palpated very easily at
certain points on the body (i.e., certain locations in the skull bones and the sacrum,
because that is where the meninges attach to bone.) Experienced practitioners can pal-
pate this rhythm anywhere on the body.

Normally, the human body continually regulates this physiologic process. When an
individual fails to self-regulate (e.g., because of trauma, poor circulation, or poor
anatomic alignment), areas of restriction and diminished function are created. This
results in certain body parts not responding rhythmically to the gentle CSF pulsations.
This pathologic process can affect a person’s health in various ways and in different clin-
ical scenarios; however, the bulk of cranial work is performed on patients with neuro-
logic problems, chronic pain, and long-standing psychological issues, such as depression
and anxiety. I also commonly treat endocrine or hormonal imbalance. Craniosacral
work can affect hormone secretions due to the connection with pituitary and pineal
glands, located deep inside the skull and in close contact with the meningeal system.

Other common reasons for the inhibition of proper functioning of the cran-
iosacral system are scarring or adhesions, inflammation, and vascular accidents. Any
abnormalities in the structure or function of the nervous system, the musculoskeletal
system, endocrine, or respiratory system may alter functioning in the craniosacral sys-
tem. Conversely, an imbalance in the craniosacral system can impair normal function-
ing in these physiologic systems.

The craniosacral technique uses gentle, light-force manipulation of the aforemen-
tioned bodily structures, including the cranial bones. The technique relies largely on the
body’s inherent ability for self-correction and is noninvasive. It does not cause side
effects, in any traditional sense. The skilled practitioner detects any weakened cranial
rhythm, asymmetry in the rhythm, and areas of restriction, and then employs particular
techniques, always gently, to accommodate proper movement of the structures involved.

Patients often ask me how so little force can change the positioning of the bones or
other structures. It makes sense from the perspective of pure physics. The craniosacral
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Commentary

Craniosacral therapy is a growing field with expanding numbers of practition-
ers, centers, and potential applications; however, the growth in clinical activity
is not paralleled by the growth in clinical or basic research. Fundamental issues
underlying this therapy remain uncertain. Do cranial bones move? If so, can
such minor motion of these bones result from craniosacral treatment? Can
minor movements in cranial bones improve certain disorders? Can craniosacral
practitioners reliably palpate a craniosacral rhythm (CSR)? Does craniosacral
therapy work for any disorder? No adequately controlled studies support the
use of craniosacral therapy for any disorder; however, some websites for cran-
iosacral treatment centers list more than 60 disorders that might benefit from
this therapy. The use of craniosacral therapy in epilepsy remains unproven.

Rogers and Witt (1) reviewed the literature on cranial bone motion and
found the published research scant and inconclusive. Although animal and
human studies demonstrate a potential for small-magnitude motion, they
found no evidence to link such potential motion with therapeutic outcomes.
Also, one study on human cadavers that found changes in the length of the
falx cerebri (a prominent membrane within the skull) was uncontrolled and
unblinded (2).

The British Columbia Office of Health Technology Assessment reviewed
the objective data regarding craniosacral therapy and found the evidence to
be insufficient to support this therapeutic modality for any disorder (3). They
used a three-dimensional evaluative framework: (i) craniosacral interventions
and health outcomes; (ii) validity of craniosacral assessment; and (iii) patho-
physiology of the craniosacral system. They reviewed all published data in
Medline, Embase, Healthstar, Mantis, Allied and Alternative Medicine,
Scisearch, and Biosis from their start date to February 1999. Notably, one
study reported mild negative side effects in 5% of outpatients with traumatic
brain injury who received craniosacral therapy (4).

Several studies found that the reliability of palpating a craniosacral
rhythm is poor between practitioners (5,6). Palpating the CSR is a fundamen-
tal clinical diagnostic skill and forms the basis of therapy. In one study (6), two
registered osteopaths with postgraduate training in craniosacral techniques
simultaneously palpated the head and the sacrum of 11 normal healthy sub-
jects. They did not know each other’s findings (i.e., they were blinded).
Intrarater reliability (repeated measures for the same examiner in the same
patient) at either the head or the sacrum was fair to good (correlation coeffi-
cients from 0.52 to 0.73). Interexaminer reliability (simultaneous measures for
different examiners in the same patient; one at the cranium and one at the
sacrum) for simultaneous palpation at the head and the sacrum was poor to
nonexistent (correlation coefficients from -0.09 to 0.31). The results failed to
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practitioner uses a minimal amount of force (approximately the weight of a nickel) over
a long period of time (anywhere from 30 seconds to several minutes depending on indi-
vidual circumstances and how quickly the person’s body responds). A more forceful
manipulation may exert many times more pressure on the system in just a second, or
fraction of a second. During craniosacral therapy, the amount of energy put into the
body is approximately the same as some chiropractic adjustments, just over a longer
period of time.

Craniosacral practitioners are more interested in larger areas, indeed the entire
body, including all the soft tissue structures, not simply the bones. They are trained to
follow the body’s self-correcting processes and use their intention to help foster balance.
During a craniosacral treatment, many patients experience different sensations in their
bodies—strong images may come into the patient’s mind; others feel the release of emo-
tion or tension; some simply fall asleep. Individual perception and response to therapy
can vary. In many cases, patients report that after two or three treatments they can feel
their own cranial rhythm, either during the treatment or spontaneously during times
when their bodies are still.

Manipulation and Osteopathic Therapies
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support the construct validity of the CSR hypothesis as traditionally held by
craniosacral therapists.

Much uncertainty remains regarding the theoretical basis of craniosacral
therapy, the ability of different practitioners to palpate an actual CSR, and the
role of this therapy in treating various disorders. No evidence suggests that it
benefits individuals with epilepsy; however, craniosacral therapy may work
through the relaxation response, or it may work in other ways that could
potentially benefit individuals with epilepsy. Thus, we are left with many more
questions than answers.
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Most patients require a series of three to six treatments for lasting results, and
maintenance visits are encouraged once every few months, although a single treatment
may dramatically benefit the patient in some cases. Treatments last approximately 45
minutes to one hour in length.

Precautions

The most effective craniosacral work is achieved when the practitioner taps into the
body’s self-corrective abilities, and when obstacles are removed or areas of restriction are
reintegrated into the entire system. Patients rarely experience any side effects.
Infrequently, patients may feel worse after a treatment for a short period of time before
they feel better or notice benefits. This may be due to areas of the body “waking up,” so
to speak, and therefore being more sensitive than previously. Also, the rebalancing
process can sometimes take longer than the duration of the treatment, and the body
needs extra time to adjust to the new energy flowing through it.

Craniosacral therapy is not recommended in a few special circumstances. These
include conditions where a slight alteration in cranial pressure could be injurious.
Examples include an acute aneurysm, severe bleeding disorders, or cerebral hemorrhage.

Therapeutic Approaches

Three schools of craniosacral work exist. They are similar but have slightly different
therapeutic approaches. The sutural approach, popularized by Dr. Sutherland, focuses
on the mobility of the cranial bones. The meningeal approach incorporates the mem-
brane system into its work. The reflex approach was developed by Dr. De Jarnette, a stu-
dent of Dr. Sutherland’s, in the 1920s. This school uses sacro-occipital techniques to turn
off stress signals affecting different organs in the body.

Osteopathic physicians are trained in osteopathic medicine, which incorporates
many of these concepts. Other practitioners—such as naturopathic physicians, medical
doctors, physical therapists, dentists, nurses, occupational therapists, psychiatric special-
ists, psychologists, acupuncturists, massage therapists, and other professional body-
workers—can receive training from the organizations created by the pioneers and lead-
ers in this field. No standardized credentialing requirements exist, except as determined
by each educational organization.

Craniosacral Therapy in Epilepsy

Unfortunately, no controlled trials using craniosacral therapy to treat epilepsy have been
undertaken; however, some studies provide clinical evidence that craniosacral therapy
can improve several neurologic disorders. When treating patients with seizure disorder,
as with any other complaint, the functional integrity of the entire system should be
addressed from the scalp down or the feet up. Common findings in the skeletal system
for people with epilepsy are rotation in the temporal bones. Often one is internally rotat-

Craniosacral Therapy

289

Devinsky 28  4/18/05  5:39 PM  Page 289



ed and one externally rotated; these corrections can usually be made in one session. The
parietal bones are always assessed, and some resistance also often is present in the mobil-
ity of those bones. Advanced cranial work also assesses the brain lobes. Normally, one
feels a smooth alternating rhythm from side to side in corresponding lobes. Typically,
the lobes cycle through this alternating movement 5 to 6 times per minute. The brain
lobes often feel sluggish in patients with epilepsy. Often the temporal lobe is involved,
meaning the mobility or motility of the lobes is palpably different. Sometimes the move-
ments are out of synch or barely palpable, there may be a racheting quality, or the pres-
ence of scar tissue can be identified by very sensitive hands. The quality of this move-
ment can greatly improve over the course of a session, or several sessions, and can hold
for many days, or even weeks, depending on the individual.

Craniosacral treatments range in cost from approximately $40 to $200 per session.
Costs are largely determined by geographical area and the practitioner’s credentials and
experience. Most health insurance plans cover the treatment as a soft tissue manipula-
tion, for those craniosacral practitioners who accept health insurance.

Conclusion

Craniosacral work is difficult to explain succinctly and is therefore challenging to dis-
cuss with practitioners who are unfamiliar with this therapy. The therapy is very gentle
and safe; little or no risk is involved in receiving treatment. Most patients find it an
extremely relaxing experience and, on this basis alone, its clinical implications are enor-
mous. Craniosacral work is truly holistic medicine, integrating all aspects of one’s self
and working with the body instead of against it.

Resources

The Upledger Institute: http://www.upledger.com/
The International Association of Healthcare Practitioners: http://www.iahp.com/
The American Academy of Osteopathy: http://www.ohwi.org/
Sacro Occipital Technique Organization: http://www.sorsi.com/
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C H A P T E R  2 9

Music Therapy
CONCETTA M. TOMAINO, DA, MT-BC

Music affects us in many ways. It can help us relax, reminisce, and generally feel better.
This is because music affects the brain on many levels, and it can be used in therapy to
alleviate or help improve certain physical, psychologic, and cognitive conditions. Music
can also be a powerful stimulus that may trigger seizure activity in some individuals;
however, research into how certain tones and rhythmic patterns influence brain activity
indicates that specific types of music may provide a therapeutic benefit for people with
epilepsy. In addition, specific uses of music to affect emotional well-being may be
applied within the context of therapy through a trained music therapist. This chapter
provides an overview of the clinical application of music therapy.

Definition

Music therapy is the systematic use of music within a developing relationship between a
therapist and patient to restore, maintain, and/or improve physical, emotional, psy-
chosocial, and neurologic function. Not only songs are used, but the various compo-
nents of music, such as a specific tone or frequency of sound, certain patterns of beat or
rhythm, harmony, and melody can be used independently to provide a clinical effect.
The music therapist works with the patient to select the type of music that provides the
most benefit.

History

The general public is becoming more familiar with the use of music therapy for a vari-
ety of medical and psychologic benefits, but many people are unaware that the therapeu-
tic properties of music have been documented since the time of Socrates and Plato. An
interest in the potential of music therapy and developing a professional practice arose in
the United States after both World Wars, when musicians provided entertainment pro-
grams for the veterans who were being treated for the physical and emotional traumas
of war. Medical staff took notice that the most withdrawn, and even some of the cata-
tonic patients, exhibited a response when music was playing. The need to investigate the
therapeutic aspects of music and train professionals to apply music for special popula-
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tions led to the establishment of college curricula. The first was at Michigan State
University, in 1944. The American Music Therapy Association, representing over 5,000
music therapists, was founded in 1998, as a union of the National Association for Music
Therapy (established in 1950) and the American Association for Music Therapy (estab-
lished in 1971).

Length of Treatment

The effects of certain types of rhythmic patterns or songs can be almost immediate. The
sessions may range from 30 minutes to 1 hour if the individual is attempting to over-
come anxiety related to his epilepsy or trying to learn self-help or behavior modifying
techniques. The therapist will estimate how often sessions should take place and work
out a treatment plan.

Treatment Protocols

The use of music as therapy, and its potential for abating seizure activity, is still a sub-
ject for research and clinical investigation. For this reason, no standard exists for what
type of music may work or how long the treatments may take. A trained music therapist
who is helping an individual build self-help techniques or develop techniques for reduc-
ing stress, anxiety, or other emotional triggers that may set off their seizures may sched-
ule weekly sessions until the individual’s goals are met.

Other Conditions

Music therapy has been used in many different medical, educational, and psychologic
treatments include the following:

• To help people with Alzheimer’s disease and other types of cognitive impairments
to improve memory.

• In medical treatments, to alleviate or minimize the experience of pain.
• During physical rehabilitation, to assist in the recovery of motor function and

speech following a stroke or other traumatic brain injury.
• In psychiatric cases, to help individuals express and deal with their fears, anxieties,

mental blocks, and resistances so that they can gain more control over their per-
sonal health and well-being.

Treatment Plans

Treatment may involve listening to music with or without verbal guidance by the thera-
pist, improvising music, or actively making music with the therapist. After the music-
making experience, there is usually time to discuss the experience with the therapist. In
treatments in which music has been specifically programmed to produce a therapeutic
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effect, the treatment may be simply listening to recorded sounds while the doctor or
therapist performs an EEG test to see how the music affects brain waves and seizure
activity.

Precautions

Music can induce seizure activity in some individuals. This is due to either the emotion-
al aspects of the music or the specific areas of the brain that are stimulated when a spe-
cific type of music is heard. This varies with each individual. Sometimes the rhythm of
the music will trigger physical ticks or jerks; sometimes it is the meaning or emotion
associated with a particular sound that will trigger a seizure. Musicogenic epilepsy is the
term applied when an individual has a seizure due to a specific type of music being
played. This is well documented in the medical journals, although rare.

Training and Credentials

A music therapist is a professional who has undergone rigorous education and training
at an approved academic program and completed a 1,000-hour clinical internship under

Music Therapy
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Commentary

Many people with epilepsy, particularly those whose seizures are not under
complete control, experience increased levels of stress because of psychoso-
cial difficulties. Stressful problems can arise at school or work, or may result
from conflicts with family members, friends, or other people, often leading to
anxiety, depressed mood, and trouble sleeping. Unfortunately, increased
stress can make seizures worse, creating even more stress.

Several methods for reducing stress levels are described in this book
that do not involve medications, including music therapy. These therapies and
techniques can be quite helpful.

Although scientific studies of music therapy for people with epilepsy
have not been conducted, it is reasonable to believe that the potential benefi-
cial effects would be similar to those derived by people without epilepsy. Even
so, studies would be helpful to know which people with epilepsy are most
likely to benefit from music therapy, how much their stress and anxiety levels
may improve, and whether other possible effects may occur, such as
improved concentration and memory.

We concur with the precautions Ms. Tomaino highlights. Patients whose
seizures are triggered by music, strong beats, or tones should probably not
undergo music therapy. Interested patients should seek out music therapists
who are knowledgeable about epilepsy and know how to respond in the event
of a seizure during treatment.
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the supervision of a trained music therapist. Individuals are eligible to sit for the nation-
al exam offered by the Certification Board for Music Therapists upon completion of
training. Music therapists who successfully complete the independently administered
examination hold the music therapist-board certified credential (MT-BC). The National
Music Therapy Registry (NMTR) serves qualified music therapy professionals with the
following designations: RMT, CMT, ACMT. These individuals have met the accepted
educational and clinical training standards and are qualified to practice music therapy.

Effectiveness of Music Therapy in Epilepsy

Although the research in the field of music therapy in epilepsy is limited, hundreds of
peer-reviewed articles are available on the applications of music therapy to improve psy-
chologic well-being. Several published clinical studies have shown that certain types of
music can decrease seizure activity. Increased research into specifically how music is
processed in the brain will soon help explain the anecdotal reports of this therapeutic
effect in the treatment of epilepsy. Using various measurement tools, such as electroen-
cephalogram (EEG) and functional magnetic resonance imaging (fMRI), scientists are
beginning to see precisely how this happens. Of particular note is a review of the research
by John Hughes (1) that explored the “Mozart Effect” in persons with epilepsy. His article
examined the patterning of the melodic line of Mozart’s music and EEG measurements of
epileptiform patterns. He suggested that the superorganization of the cerebral cortex res-
onates with the great organization found in Mozart’s music. In one study, John Hughes et
al. (2) studied 29 epilepsy patients (3–47 years of age), all of whom had frequent seizures
either in the waking or comatose state. They carefully monitored the occurrence and dura-
tion of abnormal brain wave episodes during five conditions: (i) baseline silence; (ii)
Mozart's Sonata for Two Pianos (K.448); (iii) following a period of silence; (iv) old-time
pop tunes; and (v) a final period of silence. The investigators found a statistically signifi-
cant reduction in discharges in 23 of 29 cases. Moreover, the effect was confined to
Mozart’s music, and the degree of effect was not small. The average amount of time these
patients had seizures was reduced from 62% to 21%. Old-time pop tunes had no effect.

Lubar and Bahler (3) found that training individuals with severe seizure activity to
use an EEG biofeedback of the sensorimotor rhythm could decrease seizure intensity
and duration when the subjects learned to increase the 12- to 14-Hz EEG activity from
the regions overlying the Rolandic area in the brain. This sensorimotor rhythm was
hypothesized by Sterman (4) to be related to motor inhibitory processes.

Music is not processed in one specific region of the brain, but rather is processed
in many cerebral and subcortical areas. Rhythm—the actual pulse or beat pattern of
music—does have a therapeutic affect. Rhythm can serve as an entrainment device, driv-
ing cortical rhythms as a result of auditory stimulation. Certain rhythmic patterns can
drive or excite the motor cortex to coordinate movement. In diseases such as Parkinson’s
or stroke, where the internal initiation or sequential patterning of movement may be
damaged, the cueing of specific patterns through an outside source can allow for such a
function to be initiated and executed.
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Melodic perception differs from rhythmic perception and is processed primarily in
the right temporal lobe. There it excites a tonotopic map indicative of specific pitches or
tones. In temporal lobe epilepsy, the spontaneous stimulation of this region during a
seizure can result in the hearing of tones or specific melodies.

Music also has strong emotional components and associations. The auditory nerve
has an almost immediate connection to the limbic area of the brain, including the thal-
amus, making it easy to have an emotional response even before the title of the song is
recognized or recalled. Because of the strong associations attributed to songs or partic-
ular harmonies, music can be used to affect mood states. In a study by Blood and Zatorre
(5) using position emission tomography (PET) to study the neural mechanisms under-
lying intensely pleasant emotional responses to music, the researchers found that
increases were found in brain structures that are known to be active in response to other
euphoria-inducing stimuli, such as food, sex, and drugs of abuse.

The following aspects of music therapy—developed during clinical work with
individuals having seizure disorders—have been documented:

• Music can produce a generalizing relaxation affect; however, music that is relaxing
to one person may not be relaxing to another. An individual can keep a journal
noting the music that affects his mood and/or activity level to learn what types of
music provide a specific response. By using music to provide relaxation or to pro-
mote sleep, the need for sedative drugs or other substances, some of which may
exacerbate seizure activity, may be decreased.

• When emotional or social integration issues arise, especially with young children,
participation in a formal music therapy group is beneficial. The therapist is trained
to use music both in improvisations and songs to build self-esteem and provide
group cohesion and integration. Music can be used to promote movement, relax-
ation, self-awareness, learning, communication, self-expression, creativity, social
interaction, and personal development. These skills may help children gain impor-
tant social skills, decrease their feelings of isolation, increase their self-esteem, and
gain control over their lives.

• If music can stimulate, it can also relax by providing rhythmic patterns that can
entrain brain waves to a slower pattern. Techniques similar to the relaxation exer-
cises used in meditation and yoga can be facilitated by music to cue slower breath-
ing and entrain slower brain wave patterns.

Precautions

Many case studies reported that music can induce seizure activity. Norman Weinberger,
a cognitive neuroscientist at the University of Irvine in California, wrote:

Musically induced seizures can occur in epileptic patients for whom there are
other triggers for seizures (e.g., blinking lights). In some cases, music is the
only trigger. There are no specific epileptogenic features of music; seizures
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can be induced by the type of music, type of instrument, type of emotional
content, and even by a certain composer. But actual music need not be pres-
ent; seizures can occur while thinking or even dreaming of music. The
seizures are not immediately “reflexive” but many take tens of seconds to sev-
eral minutes to develop. They appear to originate most commonly in the
right temporal lobe, which houses the right auditory cortex, an area implicat-
ed in the processing of melody. Exactly how music induces epileptic episodes
is unknown (6).

Some musicogenic seizures are a reflex epilepsy triggered by certain types of music
or even specific frequencies of pitch for which the person’s brain has a low threshold or
tolerance. These sounds trigger focal epileptiform EEG discharges in a very specific part
of the brain. This may result in a complex partial seizure, but may also induce other
seizures, such as tonic-clonic seizures.

Musicogenic seizures usually involve a degree of cognitive or emotional apprecia-
tion of stimulus.

Vizioli (7) suggested that music is too complex to limit it to just rhythm or melody.
He considers that three levels of integration involve music: a sensory level (lowest), an
emotional level and waking level (second), and an aesthetic level (highest). Vizioli noted
that musicogenic epilepsy may be related to limbic brain function, which is associated
with the second level of integration.

Weiser et al. (8) studied 83 patients with musicogenic epilepsy according to musi-
cal triggers, type of epilepsy, presumed location of seizure onset, and demographic data.
Their results showed that 14 of the 83 seizures (17%) were triggered exclusively by
music. They noticed that the characteristics of the music that were significant included
musical category, familiarity, and instrumentation. They concluded that musicogenic
epilepsy is a particular form of epilepsy with a strong correlation to the temporal lobe
and right-sided preponderance. The majority of seizures did not fall into the strictly
“reflex epilepsy” category but appeared to depend on certain emotional reactions medi-
ated through the limbic temporal lobe structures.

A case study by Sutherling et al. (9) described a 67-year-old organist minister with
diabetes mellitis who had stereotypic focal seizures of the left lower face, jaw, and neck.
Attacks occurred spontaneously or were induced when he played a specific hymn on the
organ. The seizures did not happen by reading, singing, hearing, or playing the hymn
silently. In this case, the seizures were caused by playing a specific sound in a specific
hymn on the organ. Right temporofrontal seizures were recorded on an EEG.

Information about the types of sounds or rhythms that induce seizures is extreme-
ly useful for the physician because it may indicate a specific location of seizure activity
as well as provide a basis for desensitizing the individual to the particular stimulus.

Sometimes seizure activity triggers the “sound of music.” In his book The Man
Who Mistook His Wife for a Hat, Dr. Oliver Sacks (10) discussed a few cases where peo-
ple have actually experienced “musical epilepsy.” One woman, Mrs. O’C, woke up one
night hearing Irish music playing loudly. For weeks, she thought someone had left the
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radio on. When she reported this, she discovered that she was the only one who heard
the music. She was first referred to a psychiatrist, who then referred her to a neurologist.
When she went to see Dr. Sacks, he had difficulty speaking with her because the music
playing in her head overpowered all other sounds in the room. She could hear him only
during the quieter songs. After an EEG, it was evident that Mrs. O’C was having tempo-
ral lobe seizures, and this was causing the reminiscence or experiential hallucination. Dr.
Sacks soon discovered that Mrs. O’C had suffered a stroke, and as the local damage in
the stroke area resolved, the music in her head diminished.

Certain drugs can also “turn on the music.” For example, aspirin can cause tinni-
tus or ringing in the ears. These noises can take many forms, with descriptions ranging
from whistling and humming to paper rustling. Some people hear noises as tunes and
melodies. The common factor with all these sounds is that they do not originate from
an external source.

Likewise, certain drugs used in treating epilepsy can change the perception of
sound. One 18-year-old woman being treated with carbamazepine (CBZ) developed an
auditory disturbance (flat tone). She was placed on CBZ 400 mg/day because she had
tonic-clonic seizures during sleep. She stated that the musical instrument she normally
played sounded a half tone lower immediately after taking the medication. All exams
and magnetic resonance images were normal. Given that this particular subject was a
well-trained musician who could identify pitch changes, the authors questioned whether
or not the subtle side effect of CBZ in pitch perception was common and needed fur-
ther investigation (11).

Financial Considerations

The cost of an individual session of music therapy is based on geographic area, and may
range from $40 to $100 per hour.

At present, some insurance companies reimburse for prescribed music therapy if
the procedure or service is covered under standard Current Procedural Terminology
(CPT) and the service provider has received prior approval by the insurance company’s
case manager to bill for music therapy services for the specific procedure or treatment.
Some individuals who are unable to receive insurance coverage may choose to pay pri-
vately to participate in music therapy.

Assessing the Standards and Methods of a Music Therapist

Music therapists must maintain their credentials on a regular basis through continuing
education. Not all music therapists are knowledgeable about the effects of music on
epilepsy. For this reason, it is always important to know what types of patients a thera-
pist typically works with. This allows potential patients to understand their ability to
work with the issues related to seizure disorders. Patients can contact the National Music
Therapy Registry or the Certification Board for Music Therapists to check whether a
music therapist is credentialed.

Music Therapy

299

Devinsky 29  4/18/05  5:39 PM  Page 299



Conclusion

Music therapy may help some people with epilepsy decrease the number of seizures they
experience and promote a general sense of well-being and self-control. It may also help
with the emotional issues related to having a diagnosis of epilepsy. People interested in
pursuing music therapy as a treatment option should find a trained therapist who has
experience in this area. In using any of the new specialized “brain rhythm entrainment”
music programs, it is important to be aware of any significant change in seizure activi-
ty—either an increase or decrease—and any other lasting effects. Music can have a pow-
erful effect on some seizure activity, so treatment should not be taken lightly or without
discussing the program with your primary healthcare professional.
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Resources

The following websites provide useful information about music therapy, how to find a music
therapist, music brain research, and applied sound research:

The American Music Therapy Association; www.musictherapy.org

The Certification Board for Music Therapists: www.cbmt.org

The World Music Therapy Federation: www.musictherapyworld.de

The Institute for Music and Neurologic Function: www.musicaspower.org

Information on Specialized Sound Recordings 
and Other Helpful Information

Advanced Brain Technologies: www.advancedbrain.com

The Relaxation Company: www.therelaxationcompany.com

Medical Music Resonance Therapy: www.scientificmusictherapy.com

www.epilepsyontario.org

www.epilepsy.org.uk/info/mozart.html

www.appliedmusic.com
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C H A P T E R  3 0

Art Therapy
ELIZABETH COSS, MA, ATR-BC AND STEVEN C. SCHACHTER, MD

Art therapy is about giving form to feelings. Our culture and society mainly rely on
words to communicate our thoughts, feelings, and intentions to each other. Often we are
defensive when verbally communicating to one another. At other times, what we say is
not really what we feel, and this may be hurtful. Some people find it difficult to commu-
nicate or talk about circumstances and feelings that are painful or unconscious.

Art therapy is a creative process that can recreate the space where a child or adult
learns to be creative and authentic (1,2), making it difficult to disguise true feelings. In
addition, because the creative process keeps one closer to authentic feelings, uncon-
scious and repressed feelings surface with greater ease.

Art therapy can be especially helpful to people with epilepsy who isolate them-
selves and have difficulty engaging with others and feeling comfortable in social settings.
Because parents and people with epilepsy are often concerned with safety and the pos-
sibility of embarrassment, their lives can become further limited in terms of interac-
tion—socially, educationally, or in the workplace. For these reasons, children with
epilepsy may not make a confident transition to a more autonomous lifestyle as they
become adults. Therefore, art therapy can be very helpful in the processes of engage-
ment, transition, and socialization.

Art therapy helps a patient become more interactive because the art therapist pro-
vides a safe space wherein the patient can communicate in a fun and subtle way without
using words. According to Deri, “creativity refers to the innumerable ongoing actions,
reactions, decisions, and choices—unconscious, preconscious, and conscious—that give
form and texture to an individual life” (3). In the art room, the patient can test out “life-
shaping activities” (3) with the art therapist through symbolism or imagery.

Winnicott (2) talks about development in terms of an infant transitioning from
being merged and dependent upon the mother (parent) through the capacity to sym-
bolize. The capacity to symbolize starts with the baby’s first found object: the transition-
al object. This object is a symbol of the baby’s union with the parent, whether it be a
blanket or another object that the baby holds onto when the parent is not in the baby’s
presence. The object becomes a symbol for the parent. Because the baby can now sym-
bolize the parent, the baby can also be separate from the parent. By contrast, the person
with epilepsy may not fully separate from her family. Consequently, she may not have
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practiced the behaviors that lead to a sense of independence. Art therapy can create an
environment in which the patient creates a transitional object, which may help the
patient find words or images that help her transition to more independence.

In most cases, art therapists are well trained artists and psychotherapists with addi-
tional skills in interpreting artwork. Art therapists work in settings as varied as schools,
hospitals, or their own private practices. A clinically trained art therapist has a master’s
degree in art therapy from an accredited university or a program approved by the
American Art Therapy Association. An art therapist with the title “ATR” is a registered
art therapist who has had at least 1,000 hours of patient contact time after graduation,
including 100 hours of clinical supervision. An art therapist who is an ATR-BC is also
board certified, meaning he has passed a lengthy test that evaluates his theoretical and
clinical knowledge of the field.

Case Study

Here is an example of how one particular patient with epilepsy benefited from art ther-
apy. He became engaged in the art making process and made a transition from being
anxious and withdrawn to a more socially fulfilling life.

Kevin is a 20-year-old African American man who participated in an art therapy
group for people with epilepsy. Kevin was struggling with adolescent issues of transi-
tion to autonomy and independence. He experienced his first seizure at 15 months of
age. In addition to art therapy, Kevin was involved in a support group and saw an indi-
vidual therapist. Kevin still lived at home, and when he started traveling to see an indi-
vidual therapist, it was the longest trip he had ever made on his own using public trans-
portation.

Art, Music, and Pet Therapies

304

Commentary

Coss and Schachter provide an overview of art therapy that is focused on the
care of individuals with epilepsy. Unlike many of the therapies in this volume,
art therapy is not intended to directly reduce seizure frequency, although that
may be an added benefit for some individuals. Rather, art therapy is a tool, quite
different from the instruments that a parent, friend, doctor, or nurse is likely to
use, that can creatively allow an individual to discover and process feelings.

We all fall into ruts, paths that take us to one spot but exclude other
options. Medicine is no different. Physicians recognize the critical role of a
person’s emotional well-being. In quality-of-life studies of epilepsy patients,
emotional well-being strongly correlates and is the largest single factor in pre-
dicting quality of life (1). Physicians are adept at prescribing antidepressant
drugs for sadness, antianxiety drugs for anxiety, and hypnotic agents for
insomnia. Referrals to psychologists and other therapists may, however, be
the critical step in improving emotional well-being for many individuals. Their
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First Group

Initially, Kevin was quiet and had a shy demeanor. He seemed anxious and conscientious
and had difficulty expressing himself verbally and with confidence. He seemed very
excited about making art. During the first group, members were asked to draw a picture
of how they would introduce themselves to others in the group. The group members had
a choice of many different materials, including pencils, pastels, crayons, and markers.

Kevin chose to work in pencil, and made a very detailed drawing of himself doing
chores at home, such as washing dishes and cleaning the floor (Figure 30.1). Kevin
included the room where he watches television in the drawing, which is possibly a place
where he experiences pleasure and some engagement with the outside world, albeit from
the security of his home. It was, however, still a reference to staying in his home, where
he felt safe and where most of his life was centered.

At the end of this group, Kevin drew another picture (Figure 30.1a) and spoke
about being quiet, hardworking, smart, and fast. He said his needs included his televi-
sion and bed. He wished he was stronger, had money and a car, and worked outside his

Art Therapy

305

problems are not due to deficient serotonin, even if that deficiency and the
resultant depression is a by-product of their underlying disorder. An antide-
pressant may be indicated and improve some symptoms, but such medica-
tions alone rarely restore self-esteem or resolve the personal demons that can
sap an individuals’ vitality and verve. “Talk therapy” has fallen somewhat out
of favor with the explosion of biologic psychiatry and the downfall of Freudian
psychology. Yet there is enormous value in psychotherapy, and for many indi-
viduals, it is the therapy they need.

Art therapy is an especially valuable tool for children in communicating
their feelings; it is psychotherapy that begins without words. In many cases,
the feelings may be those that the child is unaware of and that the parents
might consider impossible. Those feelings and issues can be the key to find-
ing the path towards a better quality of life, greater self-esteem, and the res-
olution of negative emotions that fester and can destroy a child’s spirit.

There are no risks in the conventional sense. As with any therapy,
“chemistry” must exist between therapist and patient for the interaction to
succeed. Finding the right art therapist may be challenging, especially for chil-
dren whose feelings lie under many protective layers, and those who distrust
adults or members of a certain gender or other groups. Yet this is true for all
therapies, and the rewards of finding the right therapist can be enormous.
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home. Kevin seemed to be most expressive about what he needed and wished for, giving
money the most color.

Although Kevin worked and spoke in extraordinary detail, he had difficulty creat-
ing a bigger, more colorful picture of the world or himself. He was holding onto the safe-
ty of his home, not venturing out into the world to pursue his dreams.

F I G U R E S  3 0 . 1  A N D  3 0 . 1 A

Second Group

In the second group, participants were given paint and large pieces of cardboard. They
were asked to paint a landscape that reflected who they are. Kevin had expressed a strong
interest in painting, and he worked in a focused manner over the next few weeks on a
painting of his room (Figure 30.2). (This painting remains unfinished.) Kevin experi-
mented with where he put colors and with mixing colors, which was daring and expan-
sive for him. He appeared freer and more comfortable in the group.

F I G U R E  3 0 . 2

Kevin spoke in exacting detail about all of his belongings: his football, book bag,
slippers, dustpan, and broom. He shared a very personal part of himself, and it became
apparent that he was becoming more comfortable in the group by showing the members
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his belongings (transitional objects), which were extremely familiar to him and reassur-
ing in his day-to-day life.

Third and Fourth Groups

The next group utilized an art therapy exercise designed to increase Kevin’s level of com-
fort with being a little looser and freer in his work, and then possibly in his own life. The
group members were asked to make a squiggle on a large piece of paper in a color of
their own choosing. They were then asked to look at the squiggle from different angles
and turn it into a drawing.

Kevin had difficulty with the spontaneity of the squiggle exercise. After thinking
about it, he eventually made several rather tight squiggles in bright colors. Kevin turned
his squiggles into brightly colored flowers, and what appeared to be an outdoor scene
(Figure 30.3). This was a breakthrough for Kevin because his drawing was of something
outside of his house and room. Kevin talked in a fairly animated manner about the
places he was visiting that he had never seen before.

F I G U R E  3 0 . 3

In the next session, group members made two masks—one with the face they usually
show the world and one that showed an internal face that they hid from the world.
Kevin’s response was amazing. He described his first mask (Figure 30.4, left) as a “Tom
and Jerry” mask, saying he identified with the cat, who was “shy and quiet.” Kevin was
able to put this mask on while describing the mask, projecting a fairly high level of com-
fort with himself, the group, and his feelings.

Kevin initially appeared frustrated with the second mask (Figure 30.4, right), but
after some discussion, he was able to talk about his feelings of sadness and loss, and how
he was trying to convey these feelings with the second mask but did not know how. It
was explained to Kevin that sadness can be a lack of expression, color, and activity, so
that he was probably accurately depicting the feelings he keeps inside.

Kevin made some big gains after this group. He worried less, was more comfort-
able reaching out to others, and expressed a genuine need to have contact with others.
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F I G U R E  3 0 . 4

Other Groups

A form of sculpting clay in different colors was used for the next group. The group was
asked to make objects that they liked and some that they didn’t, and to then have the
objects interact with each other. The objects Kevin made were related to activities he
enjoyed and to chores. Kevin may have been trying to balance and integrate the difficul-
ties in his life with the fun and pleasure. This was possibly a metaphor for his own dif-
ficulty of balancing the limitations of his illness with his desire for more participation in
the outside world. Kevin had difficulty organizing the pieces into a structure or order,
indicating he was still struggling with integrating the feelings this project evoked.

During the next group, members were asked to use their imaginations and an
assortment of materials to turn empty shoe boxes into whatever they liked, with the
option to use both the inside or outside of the box. Kevin painted the Statue of Liberty
with a smile on her face and surrounded by water on the inside of the box. The Statue
of Liberty seemed to correlate with Kevin’s newfound freedom of expression as well as
the incorporation of more independence and adventure into his life. For the outside of
the box, Kevin returned to the safe objects of his home—mainly the room where he
watches television. When describing the outside of the box, Kevin said he retreats to this
room to watch television when he is sad. This seemed to express his loneliness about the
insular life he was living.

At this point, it seemed that Kevin started to make a transition to the outside
world. He engaged with art with more ease, as well as with the art therapist and the other
art therapy students. Over the following months, Kevin continued to develop this
engagement, seeming less anxious and making art with much more confidence. He has
recently attended more activities on his own, such as a Christmas party and a large fun-
filled gathering for people with epilepsy, where he did not know anyone. He is also in a
job-training program that he is quite excited about. Kevin is more expressive, happy, and
confident each week.
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The Benefits of Art Therapy

Kevin’s experience in art therapy illustrates how the combination of art and therapy can
be a powerful tool for helping people with epilepsy. Art therapy can be a slow and sub-
tle process. At the beginning, there is usually encouragement to create, with little empha-
sis on talking until the patient feels comfortable. This allows the patient to develop and
discover their own symbols or transitional objects that will assist them in communicat-
ing comfortably. It also helps to ensure that the person is communicating authentically
and with little pressure to please anyone other than himself. Working on how to relate
to others is slowly and carefully integrated into the therapeutic process.

Kevin appeared to be comfortable being quiet and alone, but he had difficulty talk-
ing about feelings that are not easy to share, such as fear of being rejected by others. It
took time for Kevin to see that he could express himself through the art making process.
It also took time for him to develop trust and confidence in the art therapist. Only then
did Kevin seem to feel comfortable verbalizing his feelings. Kevin first became comfort-
able testing out “life shaping activities” (3) in his art, then with the art therapist, and
then more actively with the world at-large.

The process of engagement, transition, and socialization through art therapy—
although it is at times slow and arduous—is usually rewarding and fun, and its effects
are long lasting. Winnicott, in discussing the need for authenticity and creative living in
development, says that, “The infant’s ego is building up strength” (1). People with
epilepsy have different levels of need in terms of engagement, transition, and socializa-
tion. This depends on the severity of the seizures, the age of onset, the degree of protec-
tiveness they have experienced in their families, and other factors. Art therapy can effec-
tively develop creativity and authenticity, giving (ego) strength to the person with
epilepsy. With the support of the art therapist, the person with epilepsy can create tran-
sitional objects that increase his ability to be more confident socially. Therefore, people
with epilepsy may live more fully and creatively within their given circumstances,
through utilizing this form of therapy that assists with engagement, transition, and
socialization.
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C H A P T E R  3 1

Pet Therapy
STEPHEN W. BROWN, FRC PSYCH

Employees experience lower stress levels when they are allowed to bring their pets into
the workplace. The presence of pets has a positive effect on employee health and on the
workplace in general. In one study by Wells et al., the authors noted that “participants
who brought their pets to work experienced greater benefits than participants who did
not bring their pets to work and participants who did not own pets” (1). The presence of
a dog in a room can lower the blood pressure of children, both while resting and while
reading, and reduce the stress associated with a demanding experimental situation. In this
case, the presence of the dog appears to modify the children’s perception of the situation
so that they find it less threatening and friendlier (2). Having a dog present in the room
reduces the behavioral features of distress exhibited by young children undergoing a
physical examination (3). Children with a disability who are accompanied by a dog
receive more social acknowledgment than those without a dog (4), and the presence of a
dog acts as a social catalyst for adults (5). Dog ownership by older people is associated
with an increase in the activities of daily living and positively effects on mood (6).

Companion Animals and Human Health

Studies of Alzheimer’s disease patients showed that animal-assisted therapy (especially
with dogs) is associated with less aggression, agitation, and wandering, and more social
interaction (7–10). Companion animals also have benefits for caregivers (11). Although
people with Alzheimer’s disease may have seizures as a consequence of the condition, stud-
ies of the effect of this therapy present little comment on seizure frequency. Work with
people who have spinal cord injury suggests that animal-assisted therapy may provide sen-
sory stimulation, reduce stress, increase self-esteem, and help the patient express feelings
(12). At least one report documents the benefits of pet ownership for people living with
HIV infection—pet ownership is said to promote self-esteem—although the evidence for
this and for the use in spinal cord injury rehabilitation is mainly anecdotal (13).

Other Zootherapies

The relationship between other nondomestic animals and humans has been studied for
therapeutic potential, including hippotherapy (using horses) and dolphin-assisted ther-
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apy. Programs aimed at assisting people with disabilities to ride horses are popular in a
number of countries, and potential benefits are said to come from a variety of aspects of
horse–human interaction. Dolphin therapy has been used with children with learning
disabilities, autism, and motor developmental delay, as well as with adults with chronic
pain. These groups presumably would have included children with difficult-to-control
epilepsy, but the specific impact on seizures has hardly been studied. Working with dol-
phins requires special preparation and circumstances, and it is unlikely to develop into
a mainstream therapeutic option. Nevertheless, some positive long-term follow-up
studies suggest that the dolphin’s echolocation system may play a role in some cases,
possibly by the emission of high frequency sound waves that affect human tissues
(14–16). Although the patient groups described in these reports often have a high inci-
dence of seizure disorders, little is reported on the outcome of this type of therapy on
epilepsy.

Dog-Assisted Therapy

The use of assistance dogs for people with visual impairment is well known and has a
long history, and is not further described here. The therapeutic use of dogs in reacting
to human situations falls into two main categories: response and alert. Response dogs
assist humans by behaving in a specific, useful way when a particular event occurs, such
as drawing the hearing-impaired human’s attention to the presence of a visitor at the
door. Alert dogs are said to anticipate certain kinds of impending events and provide a
useful warning to humans. In psychiatry, dog therapy has been advocated for the antic-
ipation of panic attacks (alert type), for desensitizing people to phobias, and for reduc-
ing social anxiety (mainly response type). Little research data support such claims, and
these topics require further investigation.

The use of support dogs in human epilepsy has a number of particular issues.

Dogs and Human Seizures

Many of us who work in clinical epileptology are aware of anecdotal reports of pet dogs
developing a premonition of human seizures. Probably up to two-thirds of adults with
epilepsy lack a useful warning method for their seizures. Occasionally, we hear that other
family or household members may recognize premonitory signs of seizures before the
person with epilepsy does. That household member with a premonition may be the pet
dog. When we look more closely, however, we see hazards associated with ordinary pet
dogs who lack special training. During or after a seizure (or if the dog spontaneously
anticipates a human seizure), the dog may attack the person with epilepsy or anyone else
in the vicinity. This reaction may generalize to the exhibition of aggression to other sim-
ilar humans, such as children. The dog may show a flight, fright, freeze, or appeasement
reaction. We know of at least one dog that choked on a leash as a result.

It is important to know how common this problem is. We reported 36 cases known
to us (17), and hope we will be able to set up a survey in a geographically defined area.
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The question arises: Can dogs be properly trained to react to human seizures? I suggest
the answer is “yes.”

Seizure Alert Dogs

My colleague, Val Strong, of the not-for-profit charity Support Dogs, based in Sheffield,
United Kingdom, developed a specific program to train seizure alert dogs, who are espe-
cially chosen for their suitability for this work. They are socialized by working with a
trainer and the person with epilepsy, and have no contact with the person with epilepsy
before being introduced under controlled conditions by the trainer. The dogs undergo
an intensive reward-based operant conditioning regime, beginning in a special setting
and generalizing later. The trainer rewards the dog when the person with epilepsy has a
seizure. More than 20 dogs have been trained by Support Dogs, and one scientific paper
has described six of the dogs (18). Dogs trained in this way can anticipate a seizure in
the significant human and warn the person from 15 to 45 minutes beforehand by
attracting the person’s attention and then giving a particular signal. Dogs will not be
stressed by seizure events if they have been properly trained.

The original purpose of our work was to assist people with epilepsy who did not
have a useful warning of their seizures, so that they could take appropriate action for
their own protection when they knew a seizure was approaching. An unexpected find-
ing from the early work was that people reported a reduced seizure rate; therefore, we
began investigating whether this was a useful effect by using seizure frequency as an out-
come measure, which we had not done before. Initially, we followed 10 people with
epilepsy who all had tonic-clonic seizures. They kept seizure diaries for 12 weeks after
enrollment, but before being assigned to a dog. Each person was then introduced to a
specially selected dog and a 12-week training period began. The people entering the
study were followed for 24 weeks after the 12-week training period. Seizure rates fell, on
average, during the training period (Figure 31.1), and this improvement continued dur-
ing 24 weeks of follow-up. Nine of the 10 subjects had some reduction in seizure fre-
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Commentary

Pets can be “just what the doctor ordered” for people with epilepsy.
Nonjudgmental and full of unconditional love, pets can provide a boost to a
person’s self-esteem, provide a sense of security, and help lower stress levels.

Dr. Brown reviews the medical evidence that pets have positive health
benefits in people with a variety of medical conditions. He then discusses
seizure-alert dogs, a subject that interests many people. Dr. Brown empha-
sizes the importance of the training process for these dogs and discusses his
own research in which he measured seizure frequency in people who were
given seizure-alert dogs. These results are very interesting and warrant addi-
tional studies.
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quency (Figure 31.2), with only one showing no improvement. These reductions in
seizure frequency are statistically significant.

F I G U R E  3 1 . 1

Change in mean seizure frequency of 10 people with tonic-clonic seizures after training with a

selected dog.

F I G U R E  3 1 . 2

Percentage change in seizure frequency in the same persons after seizure-alert dog training.

Outcomes for each of 10 persons.
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Seizure Precipitation

If we are training people to recognize that when their dog behaves in a certain way they
are about to have a seizure and the dog has learned this by being rewarded for it, the pos-
sibility exists that the seizure may be a consequence of the dog’s alert, rather than the
dog’s alert being a result of the impending seizure. The best evidence against this possi-
bility, however, as we have shown in small numbers so far, is that in most cases, the per-
son with epilepsy reports a reduction in overall seizure frequency.

Harm or Stress on the Dogs

Dogs that spontaneously react to human seizures may show serious stress reactions that
have adverse consequences for the health and well-being of the dogs themselves, the
people with epilepsy, and other humans. The dogs trained in the way described here,
however, are not affected by such consequences and, indeed, the training is specifically
designed to avoid such an outcome.

Efficacy of Dog-Assisted Therapy in Epilepsy

In the cases reported so far, we were careful to solicit the opinion of the neurologists car-
ing for the person with epilepsy, and we excluded any people with the possibility of
nonepileptic attack disorder (pseudoseizures). In our ongoing study of 30 people, we
have built in more safeguards to be certain of the diagnosis and outcome. We acknowl-
edge that the issue needs to be addressed further. It is possible that this may be a treat-
ment that can be applied to both epileptic and nonepileptic seizures. We have more evi-
dence for efficacy in epilepsy than in nonepileptic attack disorder, however.

Having a greater degree of predictability for seizures means being able to take more
control over one’s activities, leading to increased self-confidence. There has been much
interest in the relationship between well-being in epilepsy and its relationship to
whether people perceive themselves as acting effectively in the world and directing their
own behavior, or whether they see themselves as passive recipients of events around
them (19–22). Being able to go out more may allow people to engage in more activities
and may reduce some of the fear previously associated with epilepsy. Whether this
increased self-confidence alone is sufficient to alter seizure frequency is not clear, but
increased levels of activity and engagement in tasks may possibly have an effect (23).

Conclusion

Our opinion—based on observation and bearing in mind the training method that has
been developed—is that the dogs detect subtle changes in the behavior of the human
subject that characteristically precede a clinical seizure. The dogs may be using other
cues such as smell; this is difficult to investigate further and remains an interesting spec-
ulation.
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ABC charts, behavioral therapy, 49
absinthe, 152
acetazolamide, 6
acetone, 167
acidity-alkalinity balance, 167
Aconitum spp. (monkshood), 152
ACTH, 280
acupressure, 16, 66–67
acupuncture, 16, 170, 183–187, 266, 268
AIIMS study, meditation and, 102–103
alcohol use, 25, 28
alfalfa (Medicago), 172
allopregnanalone, 225–226
Alzheimer’s disease, 191–192, 209, 294, 311
American Assoication for Music Therapy,

294
American Dietetic Association (ADA), 191
American hellebore (Veratrum viride),

130–131, 139t
American Medical Assoication, 3–4
American Music Therapy Associaton, 294
amino acids in diet, 192–196, 268
AMP levels, 170
Andrews, Donna J., 33
Andrews/Reiter treatment. See comprehen-

sive neurobehavioral therapy
(Andrews/Reiter treatment)

animals, pet therapy, 311–317
antiepileptic drugs (AEDs), 5, 6, 266

carbon dioxide therapy and, detoxification
from, 255–256

comprehensive neurobehavioral therapy
and, 40

exercise and, reduciton of dose and,
115–116

fatty acids and, 211
gamma aminobutyric acid (GABA) and,

192–194
herbal therapy and, interactions with, 129,

137–139, 139t, 152, 170

antiepileptic drugs (AEDs) (continued)
ketogenic diet and, 219
mechanism of action of, 205
mineral deficiency linked to use of,

198–199
osteopathic manipulation and, 275
P450 and P-glycoprotein systems and, 137
side effects of, 33, 205, 211
vitamin deficiencies linked to use of, 166

antioxidants, 191, 196–197
arachidonic acid (AA), 208–212, 209
Arcostaphylos uva (bearberry), 152
area tempastas, meditation and, effect of, 108
aromatherapy, 81–93, 84t, 86t
art therapy, 303–309
Artemisia absinthium (wormwood), 152
Artemisia vulgaris (mugwort), 135
artichoke (Cynara scolymus), 169
attention deficity hyperactivity disorder

(ADHD), 55
auras, 34–35, 37, 40
autogenic training, 57–63

biofeedback and, 58–59
diabetes control and, 58
diaphragmatic breathing control in, 59, 61
relaxation training in, 57–58
sample exercise in, 61–62
stress reduction and, 58, 60, 62
sympathetic and parasympathetic nervous

systems in, 59
autonomic function/arousal, 58, 99–100
ayurvedic medicine, 123–128

ban xia (Pinellia ternata), 149
barbiturates, 6
barometric pressure vs. oxygen content of

blood, 239–240
barotrauma and hyperbaric oxygen therapy,

245
bearberry (Arcostaphylos uva-ursi), 152

Index
NOTE: Boldface numbers indicate illustrations; t indicates a table.
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behavioral therapy, 48
ABC charts in, 49–51
cognitive-behavioral (CBT), 27, 48
self-control strategies and, 48–51

benzodiazepenes, 152, 153
benzodiazepine, 6, 145
Berberis aquifolium (Oregon grape), 169
Berger, Noelle, 57
Berkeley Biofeedback Institute, 33
beta-carotene, 173
beta-glucuronidase, 174
betony (Stachys officinalis), 132
Betts, Tim, 81
Bifidobacterium infantis, 174
bilberry, 131t
biofeedback. See also neurofeedback therapy

autogenic training and, 58–59
comprehensive neurobehavioral therapy

and, 37, 40
meditation and, 102
sensorimotor rhythm (SMR) and, 54, 55

birth control pills, 225, 228
birth trauma and seizures, 281–282
black cohosh (Cimifuga racemosa), 146t, 147,

152
blinded studies, 8
blue cohosh (Caulophyllum thalictroides),

132–133
blueberries, 169
borage (Borago officinalis), 151
boron, 173
bowel motility, 173–174
breath control

autogenic training and, 59, 61
deep diaphragmatic breathing in, 35
diaphragmatic breathing control in, 59, 61
exercise and, 114
meditation and, 98, 99
primary respiratory mechanism (PRM)

theory in, 274
Brown, Stephen W., 311
Buddhist meditation, 97
Bupleurum falcatum (thorowax), 149
Bureau of Investigation of the American

Medical Assoication, 3–4
Bushen Tang, 180

Caenothus armericanus, 169
caffeine, 25, 28, 150
calcium, 169, 198

callosotomy. See corpus callosotomy
Cannabis sativa (marijuana), 148
Caoguozhimu Tang, 180
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chiropractic (continued)
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fever and seizures, 277
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massage and seizure control (continued)
history of massage in, 65
implementation of treatment using, 72–73
indications, risks, contraindications for,

70–71
long-term treatment using, 73–74
neurophysiologic effects of, 69–70
oils and essences used in, 84, 151–152
preventive, procedure for, 73
professional counseling for, 72
research into, pending and interdisciplinary,

70
scientific foundations for use of, 68
self-, 68
stress reduction and, 69
synchronized, 67
traditional Chinese medicine (TCM) 

and, 70
types of, 66–68

mate, 150. See also caffeine
Materia Medica, 160–161
Matricaria recutita (chamomile), 153, 169
Medicago spp. (alfalfa), 172
meditation, 95–112

antiepileptic drugs (AEDs) and, 101–102
AIIMS study in, 102–103
assessing effect of, 109–110
autonomic function and, 99–100
biofeedback and, 102
breath control in, 98, 99
Buddhist type, 97
data analysis on, 105
Eastern philosophy and, 95
effects of, 98–99
electroencephalograph (EEG) studies 

during, 100–106, 106
epilepsy and, as intervention in, 101–102
instructions for, 109
mantras in, 97
mechanisms of action in, 107–108
physiologic responses in, 99–101
precautions for, 108
psychophysiologic changes during, 101
refractory/drug-resistant epilepsy and,

102–103
relaxation produced by, 99, 108
religious implications and, 96
research results on, 105–106
scheduled practice of, 104
substantia nigra and area tempastas in, 108

meditation (continued)
t’ai chi chuan in, 98
training programs for, 103–104, 103
transcendental, 98
variability of response to, 107
vipassana type, 97–98
yoga and, 95–96, 96, 97
Zen, 99

MEDLINE, 14–15
medroxyprogesterone acetate (Provera), 225
melatonin, 136–137, 173, 199–200, 268
Melilotus spp. (clover), 172
membrane fluidity index, fatty acids and,

206
menstrual cycle and epilepsy, 26, 171,

172–174. See also hormonal therapy and
epilepsy

bowel motility  and, 173–174
diet and, 172–174
environmental factors and stress, 174
estrogen in, 172–174
hormonal therapy and, 225–230
hormone replacement therapy (HRT) and,

228–230
liver function and, 173
melatonin and, 173
progesterone in, 172, 173

mental health resources, stress and, 31
mental state of individual and onset of

seizures, 44–45
Mentha pulegium (pennyroyal), 152
meta-analysis, 7
metabolic disorders, 191
methionine, 173
methsuximide, 6
milk thistle, 131t, 139t
Millen, Cori, 13
mineral supplements, 198–199
mistletoe (Viscum spp.), 134–135, 146t, 147
mitochondrial disorders, 191
modern medical treatment of epilepsy, 6
molecular medicine, 262. See also Western

medicine vs. CAM
monkshood (Aconitum spp.), 152
Mostofsky, David I., 205
mugwort (Artemisia vulgaris), 135, 139t
Muller, Bernhard, 65
multiple sclerosis, hyperbaric oxygen therapy

and, 242
music therapy, 293–301

Index

325

Devinsky Index  4/18/05  5:42 PM  Page 325



Nakken, Karl O., 183
Nash, Ginger, 285
National Association for Music Therapy, 294
National Center for Homeopathy, 163
National Institute of Medical Herbalists

(NIMH) and, 140
naturopathic medicine, 165–176

acidity-alkalinity balance in, 167
Asian medicine and, 170
botanical (herbal) therapy in, 168–170
cost of, and length of visit, 175
goals of, 165
homeopathic medicine and, 170–171
lifestyle counseling in, 171
menstrual cycle and epilepsy, 172–174
nutrition support in, 166
physiologic relationships in, 166–167
precautions for dietary supplements in,

167–168
principles of, 165–166
training and licensure of, 174–175
treatment process of, 166

Navajo, 9
neurobehavioral therapy. See comprehensive

neurobehavioral therapy
(Andrews/Reiter treatment)

neurofeedback therapy, 53–56. See also
biofeedback

neurotransmitters, 192–196
amino acids in, 192–196
herbal therapy and, 145
herbal therapy and, 152–153
massage and, 69, 70

niacin, 167
nitric oxide (NO) and hyperbaric oxygen

therapy, 239
nonepileptic seizures, stress and, 29
North American Society of Homeopaths, 163
nostrums, 4, 4
nutrition (diet) and epilepsy, 191–203, 266

acidity-alkalinity balance in, 167
amino acids in, 192–196
antioxidants in, 196–197
carbon dioxide therapy and, 257
carnitine in, 195–196, 195
carnosine and, 194
deficiencies and, 191
fatty acids in, 205–218. See also fatty acids

and seizure management
fiber in, 174

nutrition (diet) and epilepsy (continued)
gamma aminobutyric acid (GABA) and,

192–194
general principles of, 191
glycine in, 196
ketogenic diet and, 6, 191, 167, 205, 210,

219–222, 266, 280–281, 280
melatonin in, 199–200
menstrual cycle and epilepsy, 172–174
metabolic and mitochondrial disorders

and, 191
mineral supplements in, 198–199
naturopathic medicine and, 166
omega-6 and omega-3 oils in, 208–212,

209
precautions for dietary supplements in,

167–168
salt control and overhydration in, 256–257
taurine in, 195
triggers of seizures and, food as, 191
vitamin supplements in, 196–198

observational studies in scientific research, 7
Oenothera biennis (evening primrose), 151
oils and essences

aromatherapy, 83–85
herbal therapy, 151–152
massage, 84, 151–152
seizure provoking, 152

omega-6 and omega-3 oils, 191, 208–212,
209

oral contraceptives. See birth control bills
Oregon grape (Berberis aquifolium), 169
Organon of the Medical Art, 161
Orth, Michael, 231
osteopathic manipulation, 268, 273–283

antiepileptic drugs (AEDs) and, 275
approach and principles of, 273
birth trauma and, 281–282
case study in, for epilepsy, 279–280
clinical studies in, regarding epilepsy, 16,

282–283
craniosacral therapy and, 285–290
epilepsy diagnosis and treatment under,

273
physiologic effect of, 274–279
primary respiratory mechanism (PRM)

theory in, 274
traditional approach to seizure disorders

vs., 280–281

Index

326

Devinsky Index  4/18/05  5:42 PM  Page 326



outcomes, in research, 7
overexertion and seizures, 26, 28
overhydration and seizures, 256
oxcarbazepine, 6
oxygen. See hyperbaric oxygen therapy

P-glycoprotein pathway, herbal therapy and,
137

P450 metabolic pathway, herbal therapy and,
137

Pacia, Steven V., 113
Paeonia lactiflora (peony), 153
Panax (ginseng), 149, 151
parasympathetic nervous system, autogenic

training and, 59
Parkinson’s disease, 192
parsley, 169
Passiflora incarnata (passionflower), 145,

153, 169
Pausinystalia yohimbe (yohimbe), 152
Pearl, Phillip L., 129
pennyroyal (Mentah pulegium; Hedeoma 

pulgeiodies), 152
peony (Paeonia lactiflora), 149, 153
peperine, 167
pet therapy, 311–317
phenobarbital, 5, 148, 166, 170
phenytoin (Dilantin), 5, 6, 152–153, 166, 167,

169, 170, 219
herbal treatment vs., 178, 179

phytoestrogens, 172. See also hormonal fluc-
tuations and epilepsy; menstrual cycle
and epilepsy

phytotherapy. See herbal therapy
Pinellia ternata (ban xia), 149
Piper methysticum. See kava
pipsissewa (Chimaphila umbellate), 135–136,

139t
placebo studies, 8
polyunsaturated fatty acids (PUFAs), 206,

207, 208, 210, 213–215
Pope, Nora Jane, 165
potassium, 169
preventive massage, 73
primary respiratory mechanism (PRM) 

theory, 274
primidone, 6
progesterone, 172, 173, 225–230
progressive muscle relaxation, 30–31, 30t
Progressive Relaxation, 30

Prometrium, 226, 228, 229
protocols for clinical trials, 8
Provera. See medroxyprogesterone acetate
pseudo-seizurers, 29. See also nonepileptic

seizures
psychologic stress and epilepsy, 26–29
psychotherapy, 29–30
pycnogenol, 131t, 139
pyridoxine, 191

qi gong, 181
qingyangsen, 148
quackery, 4, 5
Quackwatch Inc., 5
qualitative research, 7
quality of care, 7
quality of life studies, 7
quantitative EEG assessment (QEEG), 53

randomized clinical trials, 8
red root (Caenothus armericanus), 169
reflex epilepsy, 26, 37–38
refractory/drug-resistant epilepsy, 8–9,

102–103
Register of Chinese Herbal Medicine, 141
Reiter, Joel M., 33
relaxation techniques, 30–31, 41

autogenic training and, 57–58
comprehensive neurobehavioral therapy

and, 41
meditation and, 99, 108

rest, 3
rosemary (Rosmarinus officinalis), 152
Rosenbaum, Peter, 239
Rudderham, Mark, 191
Rumex crispus (dock), 169

sage (Salvia officinalis), 152
salt control, 256–257
Salvia officinalis (sage), 152
saturated fats, 207
savin (Juniperus sabina), 152
saw palmetto, 131t
Schachter, Steven C., 303
Schmidt, Michael, 206
Schramke, Carol J., 25
Schultz, Johann Heinrich, 57. See also

autogenic training
science-based medicine. See Western 

medicine and CAM

Index

327

Devinsky Index  4/18/05  5:42 PM  Page 327



scientific method in medical research, 6–7,
8

scullcap  (Scutellaria laterifolia), 136, 139t,
146–147, 146t, 148

sedative herbs, 152–153
Seechrest, Lee, 13
seizure generation, 43–51. See also triggers of

seizures
behavioral therapy and, 48
controlling seizures, 43–44
Lockard’s model of epilepsy in, 44–46
mental state of individual and, 44–45
self-control strategies and, 48–51
self-induction of seizures and, 46–48
stress and epilepsy in, 43
triggers of seizures and, 43, 45–47, 45t

self-control strategies, in controlling seizures,
48–51

self-induction of seizures, 46–48. See also
controlling seizures

self-massage, 68
sensorimotor rhythm (SMR), 54, 55
serotonin, 183
sex hormone binding globulin (SHBG), 172
Shankapushi, 153
sho-saiko-to (saiko-keishi-to), 149
sick role, 28
side effects of antiepileptic drugs (AEDs), 5,

33, 205, 211
herbal therapy and, 137–139, 139t

Sieviking, 3
sleep deprivation and epilepsy, 25–27. See

also melatonin
Smart Fats, 206
smells. See aromatherapy
Society of Homeopaths, 163
soy, 172, 173
spinal manipulative therapy (SMT), 265–271.

See also chiropractic
Spinella, Marcello, 143
St. John’s wort (Hypericum perforatum), 131t,

139t, 153, 170
Stachys officinalis (betony), 132
Sterman, M. Barry, 53
Still, Andrew Taylor, 273. See also osteopathic

manipulation
stress and epilepsy, 25–32, 41, 43

autogenic training and, 58, 60, 62
cognitive-behavioral therapy (CBT) and,

27, 48

stress and epilepsy (continued)
comprehensive neurobehavioral therapy

and, 41
coping strategies for, 29–31
environmental stressors in, 26
hormonal fluctuations and, 174
massage and, 69
mental health resources for, 31
nonepileptic seizures and, 29
psychologic stressors in, 26–29
psychotherapy and, 29–30
relaxation techniques and, 30–31, 41
sleep deprivation as, 25
stressors in, 25
triggers of seizures and, 45–47, 45t

substantia nigra, meditation and, effect of, 108
support systems, 40
surgery, 4, 6, 33
Sushruta Samhita, 123
Sutherland, William Garner, 273, 285. See

also craniosacral therapy; osteopathic
manipulation

sympathetic nervous system, autogenic train-
ing and, 59

symptoms of epilepsy, 41
synchronized massage, 67

Taffler, Simon, 157
t’ai chi chuan, 98, 181
Tanacetum vulgare (tansy), 152
Taraxacum officinale (dandelion), 169
taurine, 195, 268
tea, 150. See also caffeine
Tegretol. See carbamazepine
terpene lactones, 151, 153
Thompson, Coralee, 249
thorowax (Bupleurum falcatum), 149
thuja (Thuja occidentalis), 152
tiagabine, 6, 193–194
TJ-960, 149, 153
tobacco use, 28
Tomaino, Concetta M., 293
tonics, 4, 4
topiramate, 5, 6
traditional Chinese medicine (TCM),

177–182, 268
acupressure and, 66–67
acupuncture in. See acupuncture
Bushen Tang in, 180
Caoguozhimu Tang in, 180

Index

328

Devinsky Index  4/18/05  5:42 PM  Page 328



traditional Chinese medicine (TCM) 
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Jiaojichujian Wan in, 180
Longdanxiegan Tang in, 180
massage in, 65, 70
meditation and, 95
naturopathic medicine and, 170
qi gong and, 181
Register of Chinese Herbal Medicine, 141
research in, 178–180
t’ai chi and, 181
Wuhuzhuifeng San in, 178
Xianfukang in, 180
yin and yang concepts in, 170
Zhenxianling in, 180

traditional medicine, 9
transaminase, 193
transcendental meditation, 98
transcranial electrical stimulation (TES), 231
transcranial magnetic stimulation (TMS),

231–235, 232
tridosha or tridhatu theory, in ayurveda,

123–124
Trifolium pratense (wild cherry), 153
triggers of seizures, 35–36, 36, 40, 43, 45–47,

45t, 171. See also seizure generation
avoiding, 46–47
comprehensive neurobehavioral therapy

and, 35–36, 36, 40
foods as, 191
music as, 295, 297–299

Trimble, Michael, 231
turpentine (Pinus spp.), 152

unsaturated fats, 213–214
Upledger, John, 285. See also craniosacral

therapy
utilization of CAM in U.S., 261–264, 266

vagus nerve stimulation, 6, 263, 266
valerian (Valeriana officinalis), 131t, 145, 146,

146t, 152, 153, 169

valium, 6
valproate, 5, 6, 178, 179
valproic acid, 166, 196
Van Gogh, Vincent, 152
Veratrum viride (hellebore), 130–131
Victoria Epilepsy Center, Canada, 33
video-EEG, nonepileptic seizures and, 29
vigabatrin, 6, 193
vipassana meditation, 97–98
Viscum spp. (mistletoe), 134–135, 147
vitamin A, 196–197. See also antioxidants
vitamin B3, 167
vitamin B6, 173, 191, 197–198. See also

pyridoxine
vitamin C, 196–197. See also antioxidants
vitamin deficiencies, 191
vitamin E, 166, 191, 196–197. See also

antioxidants
vitamin supplements, 167–168, 196–198
Vitex agnus castus (chaste berry tree), 173

Wang, Shaobai, 177
water-hemlock (Cicuta douglasii), 152
wellness issues, 41
Western medicine and CAM, 3–11

CAM use in U.S. and, 261–264, 266
contexual medicine and, 263
herbal therapy and, 144–145
limits to, 8–9
massage therapy in, 65
molecular medicine in, 262–263

wild cherry (Trifolium pratense), 153
World Health Organization (WHO), herbal

therapy and, 143
World Organization for Human Potential

(WOHP), 255
wormwood (Artemisia absinthium),

152
Wuhuzhuifeng San, 178

Xianfukang, 180

Yehuda, Shlomo, 205
yellow dock (Rumex crispus), 169
yin and yang, 170
Ying Yang Wu Xing, 266
yoga, 95–96, 96, 97, 113–119, 266. See also

exercise; meditation
benefits of, 117
epilepsy and, 116–117
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yoga (continued)
physiologic and neurophysiologic effects

of, 117
precautions for, 117
studies of, in epilepsy, 117

yogurt, 174
yohimbe (Pausinystalia yohimbe), 152

Zen meditation, 99
zhenxianling, 148–149, 180
zinc, 166, 169, 173, 194, 198, 199
Zingiber officinale (ginger), 149
Zizyphus jujuba (jujube), 149
zonisamide, 6
zootherapies, 311–317
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