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Pulsed Signal Therapy:

Powerful Pain Relief and Promising Potential

Richard Markoll, M.D., Ph.D. responds to questions posed by Dr. Stanley Kornhauser about

Pulsed Signal Therapy.

RICHARD MARKOLL M.D., Ph.D. and DR. STANLEY H. KORNHAUSER, Ph.D.

Dr. Kornhauser: In my recent interview
with Dr. Paul J, Rosch, “Magnetotherapy
and 21st Century Medicine,” he quoted
Andrew L. Bassett from a 1992 article, “In
the decade to come, bioelectromagnetics
will assume a therapeutic importance
equal to, or greater than, that of pharma-
cology or surgery today.” Dr. Rosch was
confident that his Tenth International
Montreux Congress on Stress in March,
1999 would prove that this prophecy had
already been fulfilled. In a recent conver-
sation, Dr. Rosch told me he was particu-
larly impressed with Pulsed Signal Ther-
apy (PST) and after listening to him and
reading your abstract, I understand why.
How did you come to develop this impres-
sive modality for pain relief?

Dr. Markoll: T'll begin by emphasizing that
at the 1993 annual American Congress of
Surgery meeting, Bassett also said, “There is
a vast interdisciplinary gap between bio-
physics and medicine. We should endeavor to
bridge this gap.” Andy Bassett was a good
friend, and it is regrettable that he did not
live to see both of these predictions come true.
What some have referred to as “electroceuti-
cals” have started to replace drugs, and a year
of physics is now required for entry into med-
ical school, and two would be preferred. When
we began our bioelectromagnetic therapy
research about thirty years ago, it was based
on the very approach that Basset, Becker,
Liboff, and other pioneers in the field had
championed. We started out with in vitro bio-
physics and biochemical investigations that
we believed would provide a solid foundation
for future clinical applications. In the mid-
seventies, we completed a four-year pilot
study of 1,000 patients with various types of
musculoskeletal disorders characterized by
persistent pain. Each received eighteen one-

half hour treatments using a specific energy
signal that had been formulated from our
basic science research. Statistical analysis of
the results revealed that about four out of five
patients experienced not only significant pain
relief, but also substantial increases in previ-
ously limited ranges of motion, as well as
other indices of improved function. The FDA
reviewed these findings, and we received our
initial device registration certificate on Octo-
ber 10, 1980. Since then, we have continued
to fine-tune our treatment protocol, which
now provides safe and effective pain relief in
about ninety percent of patients.

Dr. Kornhauser: Where can one receive
PST?

Dr. Markoll: We presently operate over two
hundred and fifty clinics located in thirteen
countries, where PST has satisfied strict reg-
ulatory requirements for proof of efficacy and
safety. The majority of these are in Europe,
with our headquarters being in Munich. In
1993, we submitted a twenty-four-volume
document to the FDA to obtain Pre-Market
Approval. Since then, we have provided a
number of amendments to further our goal of
being able to provide this treatment here. Our
US. headquarters are located in Boca Raton,
where we also have a separate 5000 square
foot research and development facility.

Dr. Kornhauser: Following the initial
pilot study, what other research or clin-
ical trials have you performed?

Dr. Markoll: We subsequently treated over
5000 patients in clinical trials supervised by
senior physicians with particular expertise
in arthritis. These were conducted at Yale
University School of Medicine teaching hos-
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Mechanism of Action of Pulsed Signal Therapy
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< FIGURE 1. At rest, an equilibrium exisis between
hydrogen protons and negative charges in the extra-
cellular cartifage matrix, and there is no streaming
potential.
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.~ FIGURE 2. When the joint space is compressed as

a result of physical pressure, a streaming poten-
tial is created as fixed negative charges in fluid
forced out of cartilage cause hydrogen protons to
move into the joint space.
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generated in the resting state by PST. This is due to
the forced movement of hydrogen protons which
results in alternating energies stimulating chondro-
cytes in matrix connective tissue.

pitals, and the results, which were published
in the Journal of Rheumatology, confirmed
statistically significant improvements in
pain and disability. Pain and inability to
function adequately in one or more activities
of daily living are the two main complaints
that bring arthritis patients to physicians’
offices. Equally encouraging was the very
high safety profile, and improved overall
quality of life that resulted from better sleep
patterns and increased mobility.

Dr. Kornhauser: Can you explain the
mechanism of action of PST?

Dr. Markoll: Although bone appears to be a
solid and stable structure, like all living tis-
sues, it is constantly being built up and bro-
ken down by anabolic and catabolic activities
that influence its formation. Every joint in
the body is surrounded by an electrical field
that promotes this process of bone regenera-
tion in healthy, active individuals. Activity is

important, since it produces physical pres-
sure on cartilage that initiates these bioelec-
tric reparative processes. When deprived of
this stimulus due to immobility and lack of
use, bone begins to atrophy. Traumatic injury,
osteoarthritis, and other diseases also cause a
disruption of this energizing field that hin-
ders its regenerative properties. PST utilizes
a very specific biological frequency signal
directed at the affected joint, adjacent carti-
lage, and connective tissue, that corrects this
by producing the same streaming potential
produced by pressure (Figures 1-3). As this
healing electrical field is restored, there is a
progressive reduction in the pain and
swelling that result when cartilage and bone
wear away due to disease or trauma.

It would be impossible in a brief interview
to describe and explain all the biophysical,
biochemical, and piezoelectric reactions that
we have studied. However, we have assem-
bled a database of over 2500 scientific reports



few other countries, charges are picked up by
National Health Insurance. The physician
workup and ancillary services should be
reimbursable in the U.S, and would probably
provide reimbursement for half the charges.

If fiscal intermediaries do a long term cost
analysis comparing PST with standard treat-
ments, as has been done elsewhere, the eco-
nomic advantages should be impressive. For
instance, few are aware of the side effects of
medicines traditionally used to ease pain. This
is especially true for NSAID’s (non-steroidal
anti-inflammatory drugs) that can cause
ulcers and gastrointestinal bleeding, but
mask the usual early warning signs. Close to
100 million prescriptions are filled for these
every year, and non-prescription sales are
probably much higher.

Erosions in the lining of the stomach or
ulcerations occur in 40 percent of patients
taking NSAID’s for extended periods, and
well over 100,000 are hospitalized annually
for NSAID complications, at an average cost
of $10,000 for each admission. This is not triv-
ial, since ten percent of patients admitted to
the hospital for stomach bleeding never get
out alive. The new “super aspirin” selective
cox-2 inhibitors have been found to cause
bleeding. They are no more effective than reg-
ular aspirin, cost about $100 a month, and
not much is known about their long term side
effects. There can also be significant kidney
complications, and a Mayo Clinic study of
patients admitted for nephropathy concluded
that over ten percent could be traced to these
drugs. Even one or two ibuprofen capsules
taken a few days a week can result in kidney
damage, and in those with existing disease,
can cause tubular necrosis and renal shut-
down that necessitates dialysis.

Many older individuals with painful
osteoarthritis often take blood thinners and
other medications that don’t mix well with
NSAID’s, aspirin, and combination products
that contain these. Acetaminophen in combi-
nation with alcohol can cause liver damage
that may be irreversible and fatal, and the
FDA recently mandated label changes to
include this warning. Cortisone and related
drugs reduce inflammation and pain, but in
addition to ulcers, can cause osteoporosis,
mental disturbances, and increased suscepti-
bility to infections because of suppression of
immune system resistance. Antidepressants,
which are increasingly being prescribed as an
adjunctive pain relief therapy, can also have
very disturbing side effects. The addiction

FIGURE 4. Patients being treated with PST for knee pain.

potential for opiates and drugs containing
codeine is well known, and long term use is
similarly not advised. In contrast, PST is not
associated with any of these dangerous and
costly complications. If you look at the long-
term picture, there are significant savings,
and PST would be a bargain at any price for
individuals at risk for some of these problems.

Dr. Kornhauser: Why isn’t PST approved
in the United States?

Dr. Markoll: Actually, I have been impressed
with the FDA’s willingness to work with us to
provide PST here, so that patients don’t have
to go to Mexico or Canada for treatment. But
their job is not easy. On the one hand, phar-
maceutical companies and medical device
manufacturers complain about the tremen-
dous cost and years it can take to receive
approval. On the other, consumer advocate
groups protest that many products are
brought to market prematurely, without ade-
quate safeguards against long term conse-
quences. The FDA is underfunded and under-
staffed. It cannot possibly do everything that
is required of it with respect to food safety,
monitoring adverse reactions, deciding which
herbal supplements to regulate, and numer-
ous other protective duties to protect our
health, one of which is insuring long term
safety to avoid another thalidomide tragedy.

The FDA is extremely thorough, and their
diligence in insisting on rigorous proof of safe-
ty has saved countless lives. But even if they
do approve a drug as being safe, it is impossi-
ble to predict what will happen if it is taken
along with other medications, or in patients
with certain disorders, as we are witnessing



(a) For tinnitus and otosclerosis.

(b) For TMJ and periodontal disease.

(c) For animals.

FIGURE 5. Research is underway to find new applications for PST.

with Viagra. Posicor, a highly touted antihy-
pertensive drug, was banned only ten months
after it had been introduced, but it took twelve
years to recall the popular antihistamine Sel-
dane. The 1997 FDA Modernization Act is
designed to streamline the approval process
without sacrificing present safety standards.

We had several excellent presentations
dealing with U.S. and European approval
mechanisms for medical devices at the recent
Montreux Congress including a detailed
explanation of this new legislation by an FDA
official who is actively involved in its imple-
mentation. The FDA also recognizes that
other countries have strict requirements, and
in some instances, as in the case of the Ger-
man Commission E regulation of herbal sup-
plements, are ahead of us in evaluating and
setting standards. As a result, there is a grow-
ing tendency towards global harmonization
in this area that may spill over to others.

Dr. Kornhauser: Have you tried PST for
complaints other than pain, and can it
be used in conjunction with other treat-
ments?

Dr. Markoll: The answer is yes to both. Osteo-
porosis investigations are underway in Italy,
and it seems likely that synergistic effects
might be obtained from combining PST with
conventional treatments for this disorder.

We are also looking into whether benefits
could be improved or accelerated by concomi-
tant nutritional interventions with glu-
cosamine, chondroitin sulfate, MSM (methyl-
sulfonylmethane), and other natural and

safe glyco- and phytonutritional compounds
that have been demonstrated to relieve
osteoarthritic pain. We are very excited about
the results of pilot studies in patients with tin-
nitus, otosclerosis, carpal tunnel, and TMJ
complaints, as well as periodontal disease,
which has now been linked to an increased
incidence of heart attacks and accelerated ath-
erosclerosis. There are also important implica-
tions for veterinary medicine, and as we con-
tinue to expand our R&D efforts here and
abroad, I suspect we will find more applica-
tions. These all require designing different
devices to insure accurate delivery of the prop-
er signal (Figure 5).

Dr. Kornhauser: There were several
other magnetotherapy presentations at
the Congress. How do they compare with
PST with respect to efficacy?

Dr. Markoll: There were many fine papers
covering different bioelectromagnetic
approaches to the treatment of Parkinson’s
disease, multiple sclerosis, epilepsy, migraine,
addictive disorders, cancer, heart disease,
insomnia, anxiety, depression, and other stress
related disorders that support Dr. Rosch’s con-
tention that Basset’s prediction has already
come true. There were also several others deal-
ing with pain, and there is little doubt that
many of these approaches, as well as perma-
nent magnets, can provide pain relief for cer-
tain patients. I would not want to give the
impression that PST is the only magnetother-
apy modality that can be effective, but I sus-
pect that few can approach our close to 90 per-
cent success rate. In addition, I am not aware



of any approach or device that has been as
thoroughly researched and verified in careful-
ly controlled double blind studies.

Dr. Kornhauser: As word of the efficacy of
PST and other proven magnetotherapies
spreads, spurious copycat devices claim-
ing to be just as good and less expensive
will undoubtedly flood the market. How
can one discriminate between these and
legitimate products?

Dr. Markoll: That’s another excellent ques-
tion. One has only to look at the confusing
and conflicting claims of various brands of
herbal and nutritional supplements, or from
magnet manufacturers, each competing to
convince consumers that they are superior.
This is a growing problem that must con-
cern the FDA and other regulatory agencies
mandated to protect the public, Consumers
should ask themselves the following ques-
tions when evaluating unapproved alterna-
tive therapies:

* Were adequate and well-controlled dou-
ble-blind studies performed at academia
affiliated facilities?

e Have the results been published in recog-
nized peer reviewed journals rather than
magazines and self-serving publications?

¢ What basic science research has been
completed to support various claims, and
to explain possible mechanisms of action?

¢ What are the qualifications of the Scien-
tific Director of the organization offering
the product and of the individuals who
conducted the basic research and clinical
trials?

» Are there patents for the treatment or
device, and if so, are they process patents
covering the technology or merely simple
design patents?

e Is there a definitive database of the biolog-
ical effects of the treatment or device, and
long term safety records similar to those
we insist on for PST?

I suspect that very few providers of alter-
native products will be able to respond sat-
isfactorily to the majority of these queries.

Dr. Kornhauser: Has the FDA approved
any magnetotherapy approaches, instru-
ments, or devices?

Dr. Markoll: Yes. I think that just as MRI
(magnetic resonance imaging) has proven to be
superior over previous diagnostic procedures,

there will be similar breakthroughs in the clin-
ical use of electromagnetic therapies. The only
currently approved indication for magnetother-
apy is for the treatment of fractures that have
failed to unite after a year. This has proven
effective in hundreds of thousands of patients
over the past two decades, even in bone frag-
ments that have been separated for 15 or more
years. We are hopeful that other magnetother-
apy approaches will soon be approved in view
of the new FDA streamlined procedures that
were explained at the Congress. There appears
to be some light at the end of the tunnel. O
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