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Electrical stimulation for therapeutic purposes is not new. At least two millennium ago, physicians used
electric eels to relieve pain. Experimentation with low intensity electrical stimulation of the brain was first
reported by Drs. Leduc and Rouxeau of France in 1902. Initially, this method was called electrosleep as it
was thought to be able to induce sleep. Since then, it has been referred to by many other names, the most
popular being transcranial electrotherapy (TCET) and neuroelectric therapy (NET) . Research on using
what is now referred to as cranial electrotherapy stimulation (CES) for treatment of anxiety began in the
Soviet Union during the 1950's. Research conducted throughout this century has demonstrated that the
nervous system works through a complex interaction of both chemical and electrical properties. Neuronal
processes can be altered by electrical as well as pharmacological means.

Cranial Electrotherapy Stimulation is a simple treatment that can easily be administered at any time. The
current is applied by easy-to-use clip electrodes that attach on the ear lobes, or by stethoscope-type
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electrodes placed behind the ears. In the 196 0's and early 1970's, electrodes were placed directly on the
eyes because it was thought that the low level of current used in CES could not otherwise penetrate the
cranium. This electrode placement has been abandoned over 20 years ago.

Anxiety reduction is usually experienced during a treatment, but may be seen hours later, or as late as one
day after treatment. In some people, it may require a series of five to ten daily treatments to be effective.

Cranial electrotherapy stimulation leaves the user alert while inducing a relaxed state. Psychologists call
this an alpha state. The effect differs from pharmaceutical treatment in that people usually report feeling
that their bodies are more relaxed, wh ile their minds are more alert. Most people experience a feeling that
their bodies are lighter, while thinking is clearer and more creative. A mild tingling sensation at the
electrode sites may also be experienced. The current should never be raised to a level that is
uncomfortable. One 20 minute session is often all that is needed to effectively control anxiety for at least a
day, and the effects appear to be cumulative. Cranial electrotherapy stimulation may also be used as an
adjunct to anxiolytic medi cation and/or psychotherapy, behavioral modification, and other conservative
methods of treatment. For people who have difficulty falling asleep, CES should be used at least three
hours before going to bed or the increased alertness may interfere with sle ep. A review article can not
adequately describe the CES experience. Only trying it or witnessing its use will do that.

After treatment, there are usually no physical limitations imposed so most people can resume normal
activities immediately. Some people may experience a euphoric feeling, or a state of deep relaxation that
may temporarily impair their mental and/or physi cal abilities for the performance of potentially hazardous
tasks, such as operating a motor vehicle or heavy machinery, for up to several hours after treatment. At
present, there are over 100 research studies on CES in humans and 18 experimental animal studies. No
significant lasting side effects have been reported. Occasional self-limiting headache, discomfort or skin
irritation under the electrodes, or lighthe adedness may occur. Patients with a history of vertigo may
experience dizziness for hours or days after treatment.

Cranial electrotherapy stimulators are generally limited to less than one milliampere (mA) of current. The
Alpha-Stim 100 is an example of a CES device that employs very low intensity electrical current pulses (up
to 600 microamperes) for the treatment o f anxiety. To put this into perspective, it takes one-half of an
ampere to light an ordinary 60 watt light bulb. To truly compare the work done per second by these two
different currents, we must multiply the currents by the respective voltages that drive them. The product
current x voltage is a measure of the rate of generation of energy, and is referred to as the power output. By
definition, when a device outputs 1 ampere of current with a 1 volt driving force, the power output of the
device is 1 watt. Therefore for the Alpha-Stim 100, the maximum output is (600/1,000,000)amperes x 9
volts = 0.0054 watts, or about 11,000 times less power than the light bulb. Many people do not even feel
this amount of current.

The current state of knowledge of bioelectrical systems is limited, as it is in many areas of biology. At the
present time there is no uniform agreement on the mechanisms of action of CES. Accordingly, the
evidence of CES effectiveness is empirical. It i s generally believed that the effects are primarily mediated
through a direct action on the brain at the limbic system, the hypothalamus and/or reticular activating
system (Brotman, 1989; Gibson, 1987; Madden, 1987). The primary role of the reticular acti vating system
is the regulation of electrocortical activity. These are "primitive" brain stem structures. The functions of
these areas and their influence on our emotional states were mapped using electrical stimulation. Electrical
stimulation of the peri aqueductal gray matter (PAG) has been shown to activate descending inhibitory
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pathways from the medial brainstem to the dorsal horn of the spinal cord, in a manner similar to (-
endorphins (Salar, 1981; Pert, 1981; Ng, 1975). Cortical inhibition is a facto r in the Melzack-Wall Gate
Control theory (Melzack, 1975). It is possible that CES may produce its effects through parasympathetic
autonomic nervous system dominance via stimulation of the vagus nerve (CN X) (Toriyama, 1975). Other
cranial nerves such as the trigeminal (CN V), facial (CN VII), and glossopharyngeal (CN IX), may also be
involved (Taylor, 1991). Electrocortical activity produced by stimulation of the trigeminal nerve has been
implicated in the function of the limbic region of the midbrain af fecting emotions (Fields, 1975).
Substance P and enkephalin have been found in the trigeminal nucleus, and are postulated to be involved in
limbic emotional brain factors (Hokfelt, 1977). The auditory-vertigo nerve (CN VIII) must also be effected
by CES, accounting for the dizziness one experiences when the current is too high. Ideally, CES electrodes
are placed on the ear lobes because that is a convenient way to direct current through the brain stem
structures.

Animal studies of CES using monkeys reveal that 42% to 46% of the total applied current enters the brain,
with the highest concentration in the thalamic region (Jarzembski, 1970). Rat studies showed as much as a
threefold increase in (-endorphin concentr ation after just one CES treatment (Krupisky, 1991). Mongrel
dog research suggests that CES releases dopamine in the basal ganglia, and that overall physiological
effects appear to be anticholinergic and catecholamine-like in action (Pozos, 1971). The siz e, location, and
distribution of synaptic vesicles were all within normal limits after a serious of ten, one hour treatments in
Rhesus monkeys (Richter, 1972). Several studies in humans and stump-tailed macaques revealed a
temporary reduction in gastric h ypersecretion (Reigel, 1970; Reigel, 1971; Wilson, 1970; Kotter, 1975).

One hundred and three human studies involving 4,848 subjects (3,404 receiving cranial electrotherapy
stimulation, while the remainder served as sham-treated or controls) reveal significant changes associated
with anxiolytic relaxation responses, such as lowered electromylograms (Gibson, 1987; Forster, 1963;
Heffernan, 1995; Overcash, 1989; Voris, 1995), slowing on electroencephalograms (Braverman, 1990;
Cox, 1975; Krupitsky, 1991; McKenzie, 1976; Sing, 1971), increased peripheral temperature (an indicato r
of vasodilation) (Brotman, 1989; Heffernan, 1995), reductions in maximal acid output (Kotter, 1975), and
in blood pressure, pulse, respiration, and heart rate (Heffernan, 1995; Taylor, 1991).

The efficacy of CES has also been clinically confirmed through the use of 28 different psychometric tests.
The significance of CES research for treating anxiety has been reconfirmed through meta-analyses
conducted at the University of Tulsa (O'Connor, 19 91), and at the Department of Health Policy and
Management, Harvard School of Public Health (Klawansky, 1995).

The authors reviewed all the aforementioned 103 CES studies for comments on side effects and safety.
The most common area of complaint, reported in five studies, was transient blurring of vision lasting no
more than one hour from the mechanical pressure caused by eye electrodes used in the 1960's and early
1970's. The incidence of this problem was seen equally in active CES groups and sham CES, indicating the
problem was due to mechanical pressure over the orbits, and not electrically-induced. As stated previously,
this problem does not apply to modern CES devices because none use eye electrodes. There was seven
reports of headaches (0.2%), and three cases of skin irritation or electrode burns at the electrode sites
(0.09%). Table One lists all comments on side effects and safety in the English language literature on CES.
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In addition, a search was conducted of United States Food and Drug Administration records through
Freedom of Information Services. The search encompassed all complaints to FDA from May, 1976 through
March, 1995 (latest available data). The search reveale d only 3 entries. One was an implanted stimulator
(which can hardly be considered a CES device) manufactured by Medtronic Neuro Division. The device
apparently malfunctioned causing the need for it to be explanted. No death or serious injury occurred. The
other two were both Pain Suppressor Model 112A malfunctions. Of these, one caused the patient to suffer
extreme headache pain for about 10 hours, and lack of sleep for 48 hours. The patient discontinued use of
the device, took a prescription sleeping pil l and then felt better. The other was a patient who was two
weeks pregnant and experienced the early signs of miscarriage. This patient was instructed not to use the
device while pregnant and was referred to the instruction manual which expressly states " warning": the
safety of the device during pregnancy has not been established. It should be noted that the output of the
Pain Suppressor is up to 4 mA which is unusually high for a CES device.

A postmarketing survey was conducted during October, 1995 of health care practitioners using Alpha-Stim
CES technology. A total of 313 individual patient report forms were received. 112 males, and 199 women
were identified, ranging from 5 to 85 years ol d. Twenty of the forms were completed on inpatients, the
balance on outpatients. 57.84% of the patients were reported to have completed CES treatment, and
42.16% were still receiving treatment at the time of the survey. 4 patieontinued treatment b ecause
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it was not efficacious, 3 discontinued due to undesirable side effects, and 24 for other reasons. Table Two
provides the results of the survey.

* Total N = 313 reported on multiple symptoms 6 (1.9%) reported dizziness as a side effect, which
usually occurs when the current is set too high, or in patients with a history of vertigo, 1 (0.3%)
reported a "singed" earlobe (electrode burn), 1 (0.3%) reported anxiety/nausea, and 1 (0.3%)
reported a nger. The latter two problems most likely were a result of the underlying disease, not the
CES treatments.

Fifteen studies conducted follow-up investigations from 1 week to 2 years after treatment. Thirteen of 13
(100%) reported a continued improvement after a single CES treatment, or a series of CES treatments. The
other two of the follow-up reports only com mented on safety (Forster, 1963, and Hochman, 1988). None
of the 15 revealed any long term harmful effects. The author's comments on follow-up are listed in Table
Three.
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When restricted to anxiety populations or studies that measured for physiological and/or psychological
changes in anxiety, there are 40 scientific studies of CES, involving 1,835 patients. 34 of the 40 (85%)
studies reported efficacious results in the tr eatment of anxiety. Five of the studies on CES (all using the
Alpha-Stim) support the effectiveness for managing anxiety during or after a single treatment (Gibson,
1983; Heffernan, 1995; Smith, 1993; Voris, 1995; Winick, 1995).

Of the 6 of 40 (15%) anxiety studies categorized by the authors as having negative results, 5 were done in
the 1970's, and 1 in 1980. Three showed both actual treatment and sham groups to improve significantly,
most likely because both groups were also t aking medications (Levitt, 1975; Passini, 1976; Von
Richtofen, 1980). One was a depression study in which the author noted that acute anxiety was not
relieved and again, the study did not control for medications (Hearst, 1974). One reported no significant
change on anxiety or depression scales, but subjective insomnia improved (P<.05) during active treatment
(Moore, 1975). Only one study conducted on a population of insomniacs with an average duration of
symptoms for almost 20 years did not show any signi ficant change at all in any parameters (Frankel,
1973).
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Table four provides a summary of all the CES research in the English language on anxiety patients, and on
other populations that were tested for anxiety.
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[ The entirety of Table 4 can be found in the Miscrosoft Word Version of this document]

Cranial electrotherapy stimulation has been well researched and clearly proven to be the most effective,
and safest method of treatment for anxiety, and anxiety-related disorders. It is also highly effective for
depression and insomnia, muscle tension, a nd headaches. As an increasing number of patients seek
alternatives to the side effects and potential addiction of pharmaceuticals, CES offers a viable solution. It is
inexpensive to offer CES in a physician's office, clinic, or hospital, and chronically- stressed patients will
find it cost-effective over time to own their own CES device.
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