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ELECTRICMAN

Dr. Bjorn Nordensttﬁm claims to have found
in the human body a heretofore unknown
universe of electrical activity that’s the very
foundation of the healing process and is
as critical to well- -being as the flow of blood.

Hhe’sright,hahasm&do e most
prufnupd biomedical discovery of the century
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Hordenstrém thinks thai
elogtricity a3 woll as blood
flows through the blood
stroam, and that by using the
B troatment processor [far
right), which he helped do-
sign, he enhancos the body's
ability o Faht tumars.
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AN ELECTRIFYING
POSSIBILITY

Any physician who had tabored (o learn the academic fangoages amd hod become the

disciple of some emineni professor of medicine had o heavy vesied interest in the

tradhitional lore and the accepred dogmuas . . . Toattack this citadel demanded a will-

ingness to defy the canons of respectability, to uproot onesell from the university
commuanity and from the guifd.

—aniel Boorsting in Fhe Dhiscoverers,

o e staie of medicine belive Williom Harvey

dlescribed the circulmtory system in 1624

atching Bjorn Nordenstrom operate
will give you some idea of the nature
of the problem. Unorthodox, to say
the least,

It's a winter morning in Stockholm:
still dark, although well into the day. An old man
lies on the operating table, his chest quilied with
scars from previous cancer operations, He has a
new tumor in what the surgeons have left him of
his lungs, Nordenstrom has been given permission
to treat him, because the old man doesn't have

A Swedish radiologist posits an astounding theory:
the human body has the equivalent of electric circuits
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NORDENSTROM'S CIRCUITS:

A BIOLOGICAL BATTERY

mechanism of the body electric can be

l According to Mordenstribm's theary, the

compared to that of a battery. In a bat-
tery, the circult is driven by the soparation of
oppasitely charged lons. Once the circuit is
closed, long-distance current flows through
the conducting cables; within the battery, lons

drift across the permeable barrier.

enough lungs left to remove,
and if something isnt done
he'll be dead in a year. Still, the
old man, prepped with Valium,
is conscious and smiling,
Mordenstram  is 18l and
greying, with a military bear-
ing; the deep lings under his
eves are signs of both his 63
years and his propensity 1o
overwork. Beneath his surgical
gown he wears a rubberized ra-
diatiocn vest, He takes hold
ol a loot-long needle and stares
down at the old man's chest,
Guided by x-ray equipment of
his own design—which gives
views of the patient’s chest
from front to back and side 1o
side—MNordenstrom inserts the
needle, with a shght jerk 1o get
it through the chest muscle, di-
rectly into the center of the (-
mor. He takes up another nee-
dle and slips it in ten inches be-
low the first. The needles are
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platinum electrodes. He hooks
wires ioeach, then turns to his
assistant and nods, The assis-
tant twists a dial on an orange
hox, and the treatmert begins,

Mordenstrom asks his pa-
tient il he feels any pain, and
the old man says no.

A few minuies laier, Nor-
denstrom doffs his gown and
radiation vest and settles down
onachair next tothe operating
table. Ome of the nurses brings
him and the old man coffee and
cookies, All the while, electric
current courses through the
old man’s chest,

Sn there Bjorn Nordenstrim

sits, calmly sipping his cof-
fee while he tries tosave the life
of another man with a tech-
nigue that looks as if it has been
cooked up by a maniacal elec-
trician with delusions of gran-
deur. But Nordenstrom is no
quack. Not by a long shot his

BUILDING ELECTRIC
POTENTIAL IN THE BODY

Injury ar even normal muscle vse
2 will result In a bulld-up of pos-

itivaly charged ions In the affected
tissue. In relationship, nearby tissue op-

pears negatively charged. This separa-
tion of chorge seis the stoge for the long-

distance flow of eleciricity.

track record, as a physician and
researcher, is as good as any-
one's. In the 19508 he pioneer-
ed o series of remarkable inno-
vations i chinical radiology
that seemed radical at the time
but are now routinely em-
ployed at every mujor hospital
in the world, In the 19605 he
was promoted 1o the most re-
spected position in his field:
head of diagnostic radiology
at Stockholm's Karolinska In-
stitute, then the pre-eminent
radiological research  labora-
tory in the world. In 1985
he served as chairman of
Karolinska's Nobel Assembly,
which chooses the laureates in
medicine, He is, in the words of
Maorris Simon, the director of
clinical radiology at Boston's
Beth 1srael Hospital, “a bril-
liant, very innovative, very
imaginative scientist, who has
made significant contributions

o radiology and medicine.”

In 1983 Nordensirom pub-
lished a 358-page book cover-
ing more than two decades of
experimental work, [t's enti-
tled Biofogically Closed Elec-
tric Circuits: Clinical, Ex-
perimental, and Theoretical
Evidence for an Addifions!
Circilatory System, and it's
potentially revolutionary. Nor-
denstrom claims to have dis-
covered i heretofore unknown
universe of electrical activity
in the human bady—the bio-
logical equivalent of electric
circuiis,

As Nordenstrom describes
his body electric, the circuits
are switched on by an injury,
an infection, or a fumor, or
even by the normal activity of
the body's organs; voltages
build and fluctuate; electric
currents course through arier-
ies and veins and across ca-



Tissue acts

a3 barrier
Vessel acls as parmeable
conducting cable to ions

2o

Copositaly

Capiliary meambranas
function as elactrodes

HOW CURRENT FLOWS

charged ions //Araa ol

drive circuit

detail al right

THROUGH THE BLOOD STREAM

Tha bislegical circuits ore driven by the

occumuloted charges; which;, unlike those

in o battery, oscillate between positive
and negative. The larger vessels oct as insulat-
ed cobles, blood plasma as the conductar. In the
permeable tlasue, the fluld between cells con-
ducts ions. A key component of the circuit: the
notural electrodes in the capillary walls.

pillary walls, drawing white
blood cells and metabolic com-
pounds into and out of sur-
rounding tissues. This electri-
cil system, says Nordenstrom,
works to balance the activity of
internal organs and, in the case
of injuries, represents the very
foundation of the healing pro-
cess. In his view. it's as critical
1o the well-being of the human
body as the low of blood. Dis-
turbances in this electrical net-
work, he suggests, may be in-
volved in the development of
cancer and other discases,
The idea that electric cur-
rents can stimulate bodily re-
pair. alert defense mecha-
nisms. and control the growth
and function of cells is nol a
new one in medicine. Bioelec-
tromagnetics dates back at
least 200 years. But the feld
picked up a dubicus reputation
at the turnof the century, when

rescarchers who had proposed
electromagnetism as a panacea
were proved wrong, and the
stigma has lingered ever since.

Enter Nordenstrém, His
book 15 neither an esoberic
piece of theorizing nor the re-
sult of a single isolated ex-
periment. He backs up his
statements, theories, and con-
clusions with a wealth of me-
ticulous and ingenious experi-
ments, with one chinical ob-
servation after apether, with
theoretical proofs, and with
known facts. He makes a
strong case, and, at least as far
as hes concernmed, he has
proved it.

MNordenstrom doesn’t spare
his medical colleagues from
the jab of his needles. To him
their attitude toward elec-
tricity in the human body 15 al-
most medieval. Knowing of
the “enormous importance of

Charged membranes
act as electrodes

Enzymes
allow

alaciron
axchangs

Pores and
gates allow
local ion flow

lon fhow

Pores and
gates close,
creating
long-distance
chrcuit

of ion flow

CAPILLARIES CLOSE THE CIRCUIT

The membranes of the cells of the copll-
4 lary walls are known to be charged,

couwsing ions to circulote through the
cells, via gates ond vesicles, ond betwoen the
cells, via pores. Electrons cross an enzyme
bridge {yellow} through the caplllary wall to
elose this local cireult. Nordenstrém discovered
that arterial capillaries contract when subject-
ed to on electric field like that coused by the
accumulation of charge ot a site of muscle use
or injury. As a result, the pores and gates
close, blecking the local lenic current so that
the ions flaw through the blood stream
and aleng the capillary walls instead. Thus the
long-distance circuit is switched on.
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THE GATEWAY TO THE
SITE OF AN INJURY

electric field, Attrocted or repelled by the

5 Venous copillaries don't controct in an

electric potential of an injury, ions
ond charged cells, e.g., white blood cells, mi-
grate throuwgh the pores of @ venous capillary
naar the injury. Because the injury's elee-
tric potentiol oscillates, it creates an ebb and
flow of charged cells and ions, critical o healing.

closed electric circuits in mod-
ern electronic technology,”
asks Nordenstrom in the con-
clusion of his book, “is it seri-
ously plausible that biology
can ‘afford 1o ignore’ the ex-
ceedingly efficient principle of
transporting electric  energy
over closed circuits?™
Classical medicing certain-
Iy doesn't deny that there are
myriad electrical forces at
woark within the body, in addi-
tion to chemical ones exerted
by hormones and enzymes,
and physical ones like the pres-
sure of the blood in the arteries
and veins. Every human
thought and action is accom-
panied by the conduction of
electrical signals along the fi-
bers of the nervous system, In-
deed, life wouldn't exist at all
without a constant fow of ions
across the membranes of cells.
Yot Nordenstrom argues that
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this picture s incomplete. As
he sees it, medical research has
provided o descriptive view of
the chemical and physical pro-
cesses at work in the human
hody, but hasn't explained
how they're interrelated, It's
a picture of effects without
causes, In  MNordenstrom's
view, the cause behind many
off the effects is the ebb and
flow in his biologically closed
electric circuits.

{ Mordenstrom is right, these

circuits may explain many
fundamental regulatory pro-
cesses in the human bady, and
even the seemingly inexplica-
ble therapeutic effects of acu-
punciure and of electromag-
netic fields,

To prove that his theory is
more than just an academic cu-
riosily, Mordenstrom  has
put his ideas (o work, using
electricity to treat lung and

breast tumors, Consid-
ering the immaturity of
his seience, he has had
remarkable success,

In the two hours be-
fore Nordenstrom un-
hooks the electrodes and
sends the old man home, he
sips his coffee and talks about
the complete lack of impact his
waork has had, He's ialking less
about his cancer (reatments
than about his basic research,
and there he's a little perplesed,
Medical rescarchers hiave bare-
Iy ncknowledged MNordenstrom
or his book,

“If I'mright.” Nordenstrom
is saying, “time works for me,"

His voice is raspy; though
heavily accented, his English is
good, He tells of years of care-
ful experimenting—hypoihe-
sis ond test, Classic scientific
method.

“When | had the whole ma-
terial ready" he says, “nobody
wanted 1o publish it. "Towhom
should we direct the message™
they asked. 1 said to every-
hody 1o biclogists, toall doc-
tors. They should know about
this, Then they said, "We don’t
dare to publish it If [had done
only one experiment, they
would probably very easily ac-
cept it But to prove my theory
I had 1o do so many things
hased on the same principle
and they [the medical commu-
nitylsayit's crary because | say
itexplains everything | under-
stand, but this is the difficult
thing for me. 1t's so basic and
g0 impartant because it plays
s0 many roles in every biologi-
cal reaction. It's not my fault.”

Mordenstrom laughs,

In 1984, a full year after his
book came oul, the first review
appeared in the medical press,
inthe journal Investigative Ka-
diofogy, The journal doesn’t
usually print book  reviews,
the editor wrote, but Morden-
strom's work presented such
“fundamental and far-reaching

concepts that a review was
deemed desirable ., . The im-
portance of the concepts pre-
sented in Dr. Nordenstrom's
book cannot be overempha-
sized.” The reviewer went on (o
call the book “remarkable™ and
*a seminal work.”

A year later, a second article
appeared, thisone in the Amer-
fcan Journal of Roentgenolo-
gy, The AJR 15 one of the two
most important journals in the
field. The article was a rewrite
of a Nordenstrom lecture, and
i1, too, came with an editor's
note: the publication of the pa-
per, it said, was unconventional
and required an explanation,
The woark was unique, the edi-
tor wrote: unlike the multi-aw-
thar publications common in
journals, it was all the work of
one man—MNordenstrim, “He
alone is responsible for the orig-
inal concepts, the experiments,
the analvsis and the text. Al-
though employing modern terms
and instruments, his perfor-
mance has been in the tradition
of the pioneer sclentist: com-
plete and isolated immersion in
the research.” The journal said
that a final judgment was pre-
mature, but that, at the very
least, the work was “imagina-
tive, experimentally ingenious,
and provocative™ and deserved
sefious  examination by the
medicul community.

“u such examination has

vet been made, although
four small groups of research-
ers—one each in France and
ltaly, iwo in Japan—are be-
ginning to replicate Nor-
denstrom’s experiments. “His
work is far (oo original,” says
John Austin, a Columbia Uni-
versity radiologist, who helped
edit the baok. *It's far too wide
ranging. Nobody in this coun-
iry is beginning to touch what
he's domng.”

Some of MNordenstrom's
American colleagues—highly
respecied men in the world of
medicine—say his work is un-
deniably revolutionary. If it's



CANCER IS AN INJURY
THAT CREATES A CIRCUIT

Imterior
calls die

Positive charge
anges in tumor

BUILDING A POSITIVE CHARGE

Az a tumor grows, the inner cells are cut off
from the drculatory system and slowly die.
This cell death leads to chemical changes and,
initially, the bulld-up of a positive electrical
potential in the tumor.

Long-distance circuit
swilches on

ACTIVATING THE CIRCUIT

The tumer’s positive chorge polarizes
nearby tissue, turning on the long-distonce
cireuit. lons flow through bloed vessels
linked to the tumor, os well as percolating
through the tissue oround the tumor,
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rightl, it"s important not onky to
medicine but ta all of biology.
[They'llcompare it to Harvey's
1628 treatise on the circulatory
system, but they don't want to
have such claims attributed to
them.) And if it's wrong, they
say, the experiments them-
selves are brilliant in any case.
What Nordenstrom desperate-
I¥ needs, says Beth lsrael's 5i-
mon, “is 10 have people per-
suaded that its worth making a
magor effort to prove or dis-
prove what he says,”

The mystery is why the
medical community has barely
noticed that Nordenstrom's
theory exists, 17 you were toask
radiolopists al random abouwt
Bidrn Nordenstrim, you'd be
lucky to fimd one who knew his
name, I you asked cancer ex-
perts, or biophysicists, or
pathologists—scientists whose
disciplines are the heart and
soul of Nordenstrom's book—
vou'd probably get a blank
stare, Bidrn who!

Mordenstrom was born in
1920 in Ragunds, a village in
ceniral Sweden, and was raised
in the ity of Bollndis, where his
ancestors have lived for three
hundred vears. He studied at the
University of Uppsala, and fin-
ished his medical training in
Stockholm, After World War 11,
he joined the Swedish Red Cross
and spent three months touring
southern Austria with another
doctor, immunizing orphans
against TR, He estimates they
had inoculated 25000 children
by the time his wile called totell
him she was pregnant {with the
first of their three boys),

Back in Stockholm, in 1949,
he began a career in radiology,
He picked his speciality the
wiy many people do—some-
cne offered him a job that paid
well, and it turned out o be in-
teresting. He also apprenticed
fora year with the Swedishsur-
geon Clarence Crufoord, one
of the pioneers of open heart
surgery, before going 1o the

University of Michigan on a
ome-year fellowship, At Michi-
gan he was an innovator in the
use of both radic-opague
chemical dyes and a method
known as balloon catheteriza-
tion, for producing more dis-
tinct x-ray images of the heart,
blood vessels. and lungs.
n the autumn of 1956 MNor-
denstrim returned to Stock-
holmand began searching fora
wiy to determineg, without cul-
ting open the chest and lungs,
whether a lung tumor was ma-
lignant or bemgn, He had an
ingeniously simple  solution:
under x-ray guidance, stick a
needle through the chest wall
and into the tumor and remove
a tissue sample, then examine
i under a4 microscope—"a
practical, valid approach o the
thing."” he ealls it
Mardenstriom had pioneered
what's now known as percuta-
neous needle bopsy, a diagnos-
tic technigue used in every ma-
jor hospital in the world., But
befare he could put it 1o use, he
had to redesign the biopsy nee-
dles employed (o penetrae
deep into the body, and the
%-ray equipment necded 1o
steer them to the wmor. His
colleagues showed the usual
hesitation: much oo danger-
ous a procedure, they said:
Nordenstrom was much tooag-
gressive, And it was nearly two
decades, not until the 1970s,
before Mordenstrom's biopsy
technique finally caught on in
America, Says Richard Green-
span, head of radiclogy at Yale
Medical Schoaol, " Before Nor-
denstrim came along. if some-
body had told me vou could
take o needle and shove itintoa
lung and biopsy a twmor, ['d
have been shocked.™
Mordenstrom refers to these
innovations as the first waves
of his careér, The latest wave
is his theory of biologically
closed electric circuits, which
also bepan building in the
19505, when his curiosity was
pigqued by a subtle phenome-



nan he observed in his prac-
tice, Every so often he would
see in his x-rays the forbidding
mass of a tmor nestled within
thelung, and around ita halo of
light-colored streaks radiating
from its edges. Because the im-
age reminded him of the rays of
the sun, he called it a corona
He looked at thousands of
tumaors, but only some were
surrounded by coronas, while
others—of the same size, shape,
and lecation—had none. More
puzzling, a corona might show
up in one x-ray and then fail o
appesr in a later one. When
Nordenstrom  showed  his
x-rays to other radiologists, they
seldom spotted the coronas,
When they did, they consid-
ered them trivial and wondered
why Nordenstrom cared.

For nenrlyv 1en years he
tracked the coronas on his
x-rays, but found nothing that
could explain their origin or
significance, Even when he
used his biopsy needles (o sam-
ple tissue from tumors with
and without coronas, he dis-
covered no consistent difler-
ences between them.

Finally, in 1965, he decided
to perform what he calls a sys-
tematic exploration, and began
1o 1est the electrical properties
of the tumors, Thiswas as much
by necessity as by choice, First,
he had litde clse left o try:a
tumor in the body is inaccessi-
ble to the resources of a labora-
tory, but take the twmor out of
the bady and you may destroy
the conditions that created
the corona. Second, because he
was working with human can-
cér pabenis, If was one of
the few experniments he could
perform  withowt
the risk to the patient beyond
that already entailed in doing
g biopsy. MNordensirim says,
"l thought to myself,
this silly, just 10 introduce
a needle 10 take out samples
of materials? Perhaps 1 could
see  something study
something more when ['m in
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TREATING CANCER WITH ELECTRICITY

INSERTING THE ELECTRODES T
A corono arises naturally during the tumer's
eélectrapositive phase: spikes oppeor on

he surface of the tumor, and water (blue)
moves into the surrounding tissuwe, dehydrar-
ing the tumor and forming a series of ro-
diating structures ond arches. Nordenstrém in-

serts a positive electrode into o breast tumor

and a negative one into normal tissve noar by.

Dehydrated
Zane
Corona Pbsltlh'ﬂ
structures alactroda
ATTACKING THE TUMOR
By running current into the tumor, Nor- Wate
arar

denstrém amplifies and prolongs the electro- i-]'."l:l.ll'l"'..ﬂa'l as

S 4
|

positive phase of the already existing cir-
cuit. According to him, the current will trigger
a variety of tumor-fighting effects, among

them producing acid in the center of the tumor
and attracting white blood cells. Water accu-
mulates at the negative electrode.

f
+

White blocod
calls
atlack tumor
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At Karolinska, Nordenstram
(left, below) applies his
unarthadex treatment to o
breost cancer patient.

there with my instruments,”

S0 Nordensiram wurned his
needles  into electrodes  and
combined the sampling of tis
sue with the study of the electri
cal properties of tumors in the
body. He measured the electric
potential of the tumor com-
pared 1o that of surrounding tis-
sue—the voltage, In essence
ind found that twumaors with co-
ronas were frequently asscciat-
ed with an electric potential,
Moreover, he noticed that in
miany of these tumors the inner-
most cells had bepun o die.
Such pssue death, or necrosis,
ocours when the cells at the core
of & tumar are cut of! from the
blood stream as the outer cells
continue o proliferare

These experimenis absorbed
Nordenstrom  almost  totally
By the late 19605 he was no
HONZET dOINE COonveniion:al k-
diology; instead he was slowly

39 T

¢ refused

to take on
an assistant; he
wanted to do every
experiment himself

moving., experiment by expern-
ment, into physiology, encolos
gy, and pathology. He had cre-
ated his own field of science
and had lef the establishiment
behind.

Io understand the electric
potentials in the tumors, Nor-
denstrom measured the poten-
||i1| |1:I'|'\-|||._:||! as 1 slowly deteri-

orated. Rlood was the only tis-

sue he could extract from the
body without worrving aboui
damaging i1l in the process, He
found that the electric charge
in the decaying blood was first
positive, then negative; over
the course of davs 1t oscillated
slowly beiween the two stales
until ‘all the hlood cells had
died off. These results could
explain the variations in volt-
age he had discovered in the tu
mrs, and became the basis Tor
one of the key poinis in his the-
ory:any injury tothe body cre-
ates a voltage that continuous
Iy Auctuates between positive
and negative until o finally
reaches electrical equilibri-
um—a state Nordenstrom be-
lieves 15 associated with heal-
ing, Nordenstrom later found
that the release of energ
jured and dying cells could be
the driving force—ithe bat-

by 1n-

tery—aof his electric circuils

Mext, Mordenstrom careful
Iy measured the elecirical prop-
erties of veins, arteries, capl-
laries, and blood in living ani
mals. He found that the
electricdl resistance of the walls
of the veins and arteries was at
least 200 timies that of blood, In
effect, be claimed, these vessels
were acting as insulated cables.
and the blood flowing within
them conducted electricity be
tween the tumor and the sur-
rounding tissue, That much was
high school physics.

I'hen he designed exper-
ments to test his theory. He
hooked s electrodes to the
blood vessels of dogs and
showed that the current lowed
preferentially through the veins
and arteries. When he apphed
an electric current (o the blood
vessels, white blood cells, which

CAarTy 11\"‘5,}1!‘.'!.' cha rEcs an thear

surface, were attracted to the



posifive electrode, Blood clots,
too, would form in the vessels
in response to the current, The
attraction of white blood cells
toInjuries isn’twell understood
by scientists, yet Wordenstrom
seems o have demonstated
that a simple, fundamental
principle underfies i,

Nordenstrdm spent most of
his waking moments on his re-
search. He made mistakes; he
repeated experiments  again
and again. He worked absurd
hours for the laid-back Swed-
ish life style. He got 1o bed by
ten but woke up to do his cre-
ative thinking between three
and five in the morming he
would lie in the dark, review-
ing his problems from the pre-
vious day and planning his ex-
periments for the next. He re-
fused 1o take on a junior
researcher, because he wanted
o do every experiment him-
self, sothat he would have firsi-
hand informution and would
know how best (o proceed.

By 1978 Nordenstrom had
completed his basic research;
he had identified all the efe-
ments of an electrie cireuil in
the body, In the vascular inter-
stitial closed circuit, or VICC,
as he called it, necrosis in o tu-
mer functioned somewhat like
an AC power source, [t built a
Auctuating potential, driving
the circuit with a slowly alter-
nating current. The blood ves-
sels served as electric cables
between injured and healthy
tissue. The blood served as one
segment of the conductor in
the circuit; the fluid between
the cells of tissue—called in-
terstitial fluid, its as conduc-
tive as the blood—served as
the other, Enzymes in the cells
of the capillary walls formed
the system’s electrodes, Says
Wordenstrim, “When vou have
fiound all the elements that cor-
respond to an ordinary electric
circuit, and each element per-
forms its defined function, it
must wiork."”

By then the medical estab-

lishment and Nordenstrém had
It touch. He had given few
lectures on his research and
had published only a handiul
of papers. When he began
writing his book in 1979, he
wis convinced he had proved
his thesis of biologically closed
electric circuits. But even the
handful of colleagues who
knew of it didn't seem (o care.
When he fnished the book
in 1983, medical publishing
houses refused to take it seri-
ously, so he raised 50,000 and
published it himsell. OF the
2000 copies printed, anly 400
were sold, What he considered
the most important wark of his
life languished in obscurity,

MNordenstrim was as much
to blame as anyone. He had
committed one of the cardinal
sins in research: he rarely both-
ered to publish in the medical
journals, the traditional net-
work of information 0 this
branch of science. Instead he
chose o pack two decades of
effort into a single tome. (Al-
thiough Mordenstrom has pub-
lished 140 papers in his life,
anly a few wre on his biclogical
cireuit research.)

Researchers hesitated o buy
a book aboul o seemingly bi-
rarre new lield—even more so
hieciuse Nordenstrim was ask-
ing $135 per caopy to cover his
publishing costs, Moreover,
the book hadn't heen subjected
L0 peer review, as articles ina
top journal would have been.
Suys Melvin Figley, a professor
of radiology and medicine at
the University of Washingion,
and recently editor of the AR,
*“IU's conceivable that it's all
very solid, but it's not present-
ed in the conventional way.”

Nordenstrom responds that
he did publish three papers,
one in 1971, one in 1974, and
one in 1978, “Bul there was
no response whatsoever,” he
says, T published and 1 talked
aboul it with my colleagues,
and they didn't understand.
They just said it was a crazy

idea. nothing of importance,”

After that, he insists, he was
mere interested in pursuing his
research than in publishing it,
which isn'l quite as rebellious
as it sounds. Most researchers
wrile up their experiments 1o
enrn promotions in academia’s
highly competitive publish-or-
perish climate. Nordenstrom
needed no promotions; he was
already at the pinnacle of his
field.

Mordenstrom might not even
have written the book if it
hadn't been for a minor siroke
i 1979 that knocked him oot
of action for half a year, "1 was
s0 scared when [ was ill,”" he
says, “und 1 was soafraid that
mavbe | would get o heart a1-
tack. | had towrite it down so it
wouldn't be forgotten.” Al-
though both his parents are

ordenstrom

resigned as
a Karolinska
administrator to
devote himself to
his research

aliveand intheir nineties, Nor-
denstréem insisis that his life
has been more stressful than
theirs. He began the book
while he was recovering, and
mow that it's out, he doesn't
want to repeal what he's al-
ready writlen, “'Al the mao-
ment,” he says, “the primary

seientific work is the most im-
portant to me, Later on [ can
publish. When | have exhaust-
ed mysell in the scientific field,
and For various reasons cannot
do my job, then | can write up
things in articles.”

Figley, an old friend and col-
league, says he had to ask Nor-
denstrim to submit the article
on his work to the AJR, The
twio belong o the Fleischner
Society, an international group
of prominent radiologists and
other medical specialists inter-
ested in lung diseases. The arti-
cle came from a lecture that
Mordenstrom ghive to the soci-
ety, [Nardenstrom savs that af-
ter the talk those present raved
about his work, but only five of
the 62 members bought the
book.) 1 was Figley who added
the AJR editor's note, which al-
though overwhelmingly com-
plimentary of Nordenstriom,
struck some researchers as a
not-so-subtle  disclaimer that
sand, in effect, that because the
experiments hadn't been repli-
cated or reviewed by other sci-
entists, the article shouldn't be
construed as representing the
Journal's usual standards for
new research,

There's obviously confusion
over Nordenstnom's work even
among those colleagues who
know something about it, They
acknowledge that his experi-
mefntal observations may be
right—no one has yet come
forth to point aut 8 mistake—
but suggest that his overall syn-
thesis may be a little far-
fetched. Nordensirom himsell
is convinced of the validity of
his basic thesis, even if he may
have erred ina lfew particulars,
But when he goes on to assert
that eleciric circuits in the
body can explain so many puz-
#les, from subtle x-ray findings
in lung cancer, o accumula-
tion of white blood cells, 1o
acupunclure, it only increases
suspicions of quackery among
the more traditionally minded,

That uneasiness was com-
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pounded by Nordenstrom's
resignation from his adminis-
trative duties at Karolinska
Hospital in 1979, He wanted 1o
devote himsell to his research,
he says, and leave behind the
burden of paperwork—of pre-
siding over a depariment of
250 peaple, including 48 full-
time doctors. The hospital ad-
ministrators, who prefer their
department chiefs to concen-
trate on patients and manage-
ment, nol on research, were
hiappy enough to let him go.
Outside observers hearing
rumors of Mordenstrom’s res-
ignation could only wonder il
it had been subtly encouraged
by the Karolinska administra-
tors because they felt he had
lost touch with reality. As one
LS. rescarcher put it, “The
question in everybody's mind
is whether he has become such
a recluse that it has interfered
with his ability to do science,”
Mordenstrom, who  seems
quiet and stoic by nature, adds
o the doubts by coming off asa
bit of a zealot on the subject
of his work, He admits that
he sometimes feels like a
nineteenth-century missionary
working in darkest Africa. Fig-
ley says that when he went over
Mordenstrom's manuscript be-
fore publication in the AR,
Mordenstrom was unreceptive
to any other views of his work,
even serious. criticisms. He
seemed satisfied with his own
verifications, and that was that.
Says Figley, “"Nobody doubts
his sincerity and integrity, bul
he has an almost religious fer-
vor about this that | think ob-
scures his objectivity.”
Perhaps the key obstacle to
the acceptance of WNorden-
strim’'s theory isits challenging
interdisciplinary nature. Al-
though it takes off from Nor-
denstrim’s own discipline of
radiclogy, it quickly veers into
biophysics, biochemistry, pa-
thology, and tumor physiolo-
gy, to say nothing of elemen-
tary physics. Radiologists, by
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and large, can’t understand it
In their field, learning means
keeping up with the explosion
of new technology—CT and
PET scans, magnetic reso-
nEnee imaging—noel returning
(o the biochemistry and bio-
physics they studied way back
in medical school. Yet it's just
such basic scientific knowl-
edge that Nerdensirdm's book
demands. Says John Dopp-
mann, head of diagnostic radi-
ology al the U5, National In-
atitutes of Health (NIH) 1
doubt whether a dozen radiol-
ogists have read i1, because
they wouldn’t be able to evalu-
ate it anyway."”

The few experts in bioelec-
tromagnetics who've heard of

e admits

that he
sometimes feels
like a missionary
working in
darkest Africa

Wordenstrom  and might be
able to evaluate his work
submit conflicting testimony.
For instance, when W, Ross
Adey of the V.A. Hospital in
Loma Linda. Calif, reviewed
the current state of his field
in The Sciences, he never
mentioned Nordenstrim's re-
search, He later explained
that although he owned Nor-
denstram’s book, he hadn’t ver
read it, Andrew Bassett, a pro-
fessor emeritus of surgery al
Columbia who has used elec-
tricity to help heal bone frac-
tures, criticizes Nordensinim
as & neweomer who has placed
oo much importance on his
own results, and ignored the

body of existing knowledge.
Some, like Boguslaw Lipinski,
an associate editor of the Jour-
nal of Bioelectricity, say Nor-
denstrom’s findings are fasci-
nating and original, and seem
io fit perfectly into what's
already known about bioelec-
tromagnetism. Lipinski goes
even further, saving Morden-
strom’s research is the first o
make the scattered theories
and experimental results ac-
ceptable and understandable
in the total context of the hu-
man body, If Mordenstrom can
bring the field recognition, he
adds, “that is the most impor-
tant thing that he can do." In
other words, bioelectromagne-
tists may be able o ride to re-
spectability on Nordenstrom's
coattails,

On a drizzly afternoon,
Nordensirim is sitting in his
office, talking about cancer
treatment and leafing through
his book. He stops to paint oul
before and after x-rays of tu-
mors; he's alking about his
successes and his failures, And
he's talking about the danger of
talking at all. Several vears ago
his work was written up in the
National Enguirer, and he was
plagued with telephone calls
for months afterward. He real-
izes, however, that his theory,
il it's of any value, must also
provide routes for therapy. “1
needed something that would
attracl people’s interest,” he
savs, “and cancer treatment is
always interesting. It's for the
layman or the ordinary doctor
who wants to know what this is
good for,”

Then he begins totalk about
same of his cases, pointing
them out in his book. His first
was in June 978,

“This patient was 100 old 1o
be operated on.” he says. “She
was 66, She had metastasis in
the lung from an ovarian cancer,
| introduced very tiny elec-
trodles into the lung, and 1 gave
this current here. This s the re-
sull—one month afler treat-

ment Yyou can see a4 reaction
around the wmor of some fi-
brows scar tissue. After seven
manths it starts W disappear. |
only treated her once. It took
about one howr, then she went
home after the treatment, Af-
ter five vears she still had no re-
currence. Then she died from
the recurrence of her ovarian
tumar, but I'm sure the lung
tumor would have killed her
first.”

His second ease: “'A young
girl, nineteen years of age. She
had an unusual kind of malig-

Parhops the key obstacle to
the acceptance of Norden-
strom's theory is its cholleng-
ing interdisciplinary nature.




nancy of the uterus, Surgeons
cut out the uterus. Two years
later she had four metastases in
the lungs: twio in the right, two
in the left, The largest one was
four centimelers in dinmeter.
These tumors do not respond
1o radiotherapy—it's uscless.
The surgeons refused 1o oper-
ate, because she had tumors in
both lungs. She got chemo-
therapy, but the tumors con-
tinued to grow. She lost her
hair. [t was bad. Then they said
tome, “Well, vou can try.' | im-
planted electrodes, | treated all
four tumors., one at a Lime
They all regressed. She's still in
good health seven yvears after.”

Mordenstrém began think-
ing about treating tumors back

in 1965 when he first linked
Necrosis in B umor with a
change in clectric potential
That internal necrosis repre-
sented hall the process of
healing, but only half, because
the external tumor continued
to grow. MNordenstrom con-
sidered what would happen if
he stuck his electrodes into
the tumor and added some ex-
ternal power 1o the eélectric
circuit that had been switched
on by the necrosis, I the cir-
cuit was related o the pro-
cess of healing, he ought 1o be
able to stimulate it further. li
wias all speculative, but

By 1978, when he was ready
to treat his first tumor, he had
created a list of expectabions of

what his electricity aught 1o do
il his thesis was right.

First, he figured that be-
cause while blood cells, the
primary tumor-fighters of the
body, carry negative electric
charge, he should be able 1o ot-
tract more of them to the tumaor
by placing a positive electrode
directly in it—the physiologi-
cal equivialent of luring more
troops inlo the battle

Second, although cancer
cells multiply fuster than nor-
mal cells, they are also more
vulnerable, The theory behind
chemotherapy is to change the
environment sulliciently 1o kill
the cancer cells without doing
in the healthy ones. The elec
tric field should hkewise create
changes in thal environnmeni,
one of which would be a chem-
ical reaction around the elec-
trode, like the acid build-up in
anold battery

Third, around the outside of
the tumor, the acdic reaction
would kill some of the ned blood
cells, or ot least damage their
hemoglobin, preventing deliv
ery of oxygen to the tumaor

Fourth, the positive electre
field should move water out ol
the tumor, shrinking 1 and
causing the surrounding tissug
1o swell, putting pressane on
the blond vessels and thereby
blocking the flow of blood 1o
the tumaor,

Finally, the chemical reac-
tions 6t the electrodes would
produce a pocket of gas, which
could create a high-pressure
cavity that might actually
break the tumor mechamically,
from the inside out

Nordenstrom’s  (umaor-kill-
ing tactics sounded plausible
But he would need permission
to try them on patients. The
only ones the ethics committee
at his hospital would allow him
to treal were those who had re
fused, or failed 10 respond o,
all other treatment. 'l got only
VETY, YOIy poorcases, where no
other therupy was availahle—
|.]r_E:_' LTS :::rﬂ'rilr'lp evcry-

where," MNordenstrom says.
Many patients were in such
bad shape that even if he had
been able to destroy their lung
Lo, their cancer wasspread
ing so a8t they would probably
have died soon anyway
Mordenstrom put his elec-
trodes in 20 patients in his first
series of tesis. He treated them
for up to thres hours, and then
they went home. The treatment
was as experimental as it could
be. Even after testing it on ani-
mals, he was sull guessing al
how o adminisier the electric-
ity and in what dostiges. And
still, im ten of his patients the (u-
mors regressed, and in seven
they disappeared entirely o
simply died, remaming a lump
of harmless tissue. Norden-
stroim  had  achieved what
doctors call clinical and thera-
PEUlC SUCTESS
Irl his next 25 patients, Mor-
denstrom  stepped up the
voltage from 10 volis 1o 20, bui
his success rate fell. He novw be-
lieves that when he raised the
voltage, he created a short-cir
cuit between the two elec-
irodes, which focused the elec-
irc field on only a small por
tion of the tumaor. In his lotest
series of patients, he's starting
with a lower voliage ngain, and
building 1t up slowly. So far
he's treated B0 patients, with
no fatalities., If nothing else, the
treatment is safe, and it scems
o be a lot more than that
Nordenstrom's Swedish col-
leagues are impressed. Folke
Pettersson, chief of gyneco-
logical oncolgy atl Karolinska
Hospital, has referred hall a
dozen patients to Nordenstrom
over the yeors, all cases that
were either beyond hope or
had refused surgery, and
Mordenstrom's electricilty has
killed the tumors in most of
them. “We are a few here who
think he's a genius,” Petlersson
says. Elisabet Biorkholm and
Ingemar Maslund, both cancer
specialisis ni Karolinska, have
also senl pabients o Marden-
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stram, have seem his treat-
ments, and are now belicvers
But both stressed that they did
not wanl (o rase alse I‘l;'r'k_'h
For now, at least, Norden-
strom’s electric therapy works
only on solated umors: the
largesi have been four centime-
lers across, and most smaller
It's moi o merscle cure

In the LS., Nordenstrom's
cancer treatments still havent
brought him the attention he
would like. Once again, the
fault may e in the lack of
avallable mformaton. Nor-
denstrdm has only published
the results from his first 20
patients, and that was in the
secomnkl-to-last chapter of b
book. Lrreenspan of Yale, who
says he has read the book, is
al best

‘I've seen pictures of some of

cautiously |||~|||!|i~,|u

his climical results where o
mors hiave diminished in size
bt | haven't heard him present
a stotistical study As you
know  occasionally tumors wil
decrease in size by themselves
My gut feeling is that's not the
case here.'

Figley has more reserva
Frons He's Lreated r|||';g niod
uiles with low-voltage contimu
ous electricity and some have
responded. That can hardly be
the approach 1w the overall
problem of lung cancer. It's un
almost exhibitionist kind o
WY Lo o @ at

NordensirOm  is  probably
more aware than anvone ¢lse
of the shot-in=the=dark aspect
of his work, Even he scems o
hittle surprised that be has had
any successes. He compares his
electrical treatment Lo radio
theropy: “Radiotherapy  has
been practiced for eighty-five
vears al least, all over the
waorld, extensively, every day,
vear alter vear, Stll we don't
know how to optimize that
lechmgue. And thats a fairly
simple principle. With clec
tricity vou can play with an
enormous number of parame-

ters. In order 1o make sense of
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MHordenstrbm and his wife,
Gard, live noor Stockholm in
the villege of Renninga.

i, we ought to have large num
bers of comparable tumors,
sizes, treatments, toinl cur
It would
take vears and vears, even if we
start 10 work now all over the

world

AI present, Nordenstrom is
treating only lung =and

bBreast eancers, becuuse he's
most fumiliar with them. Bu

rents, locahons, el

ne sees no reason why electric
ity shouldnt work on tumors
the bodv, He's

also developing techniques o

elsewhere in

combining electneal treatment
wilh chemotherapy, using the
electrodes 10 concenirate the
chemical around the tumor
So far, he has used the treat
meni on only Iwo patients

Both have responded well

Mordenstrbm  also hias a
hacklog of busic research wail-
ing for him. He's working on
measunng the potentials creal-
ed in bone lractures—one of
the classic areas in which re-
searchers have attempied 10
speed healing with electincity
Backed by his studies of the
physiology of fractures, Nor
denstrim hopes he'll obtain
betier results than his prede-
cessors, “Evervbody can show
that they have a case here and
there where electrical treat-
menl seemed 1o have acceler-
agled the healing.” be savs,
“but s like shooting into
the woods, They hil something
by chance. You musi be able

o predict what's happening
lhat’s science

Without some kind of dra-
malic coup, acceptance of Nor
denstrom’s work could ke
decades. Traditionally 1 re-
searcher of his  stature s
expected 1w take on oand
train young post-docs—Iresh
Iy minted Ph.lDs or M. Ds—in
his methods and his (deas
These disciples then go oul
inte the scientific world uand
spread the word. But until his
book was published Morden-
striim had no disciples, [Now
he says he's working with a
number of rescarchers in the
Stockholm area, and would
welcome more ifthey were am-
bitiows and talented enough. )



While the payv-offs for fol-
lowing Nordenstrom may be
enormous if his theory turms
oul to be correct, few young re-
searchers are ready to nisk
their careers by running off 1o
Sweden (o pursue anvthing so
far out of the mainstream of
medicine. Even if Morden-
strivm is right, taking up his
work could still lead to n career
of fighting the establishment,
For an ambitious young radi-
alogist, working on anew tech-
nology hke magnetic reso-
nance imaging., by compan-
son, offers a guarantee of
publishing papers and making
4 name in the field, (A1 one
point Mordenstrom  tried to
talk his eldest son, a surgeon,

into helping him with his ex-

periments. The son replied, “If

| become o radiologist and suc-
ceed, it will be your merit. If [
fail, it will be my fault."” He
staved in surgery. )

IFvosang researchers are hesi-
tant to join Nordenstrom, their
elder collcagues are even more
s0. Few established researchers
are ready to give up everything
onwhich they've built their rep-
utations in order to duplicate
another researcher’s work, Even
Mordenstrim's admirers, like
Careenspan, are reluctant to
commit themselves, Asked why
he hadn't taken aside a posi-
doe in his department amd sug-
gested he study biological cir-
cuits, he replied vaguely, 1

don’t know; maybe | should,™
When Judsh Folkman, a world-
famous cancer researcher at
the Children's Hospital in Bos-
ton, read Nordenstrom's book
and heard him leciure, he
thought the results were tanta-
lizing, and had extraordinary
potential. But, he said, “we
dicn’t start working on it, be-
ciuse we were so busy with our
own things, and we'd have o
train somebody, and we as-
sumed other people would et
inte i," When Bernard Wat-
son, a professor ofapplied med-
ical electronics at St Bartholo-
mew’s Hospital in London,
tried 1o get clinicians interested
in using Nordenstrom’s cancer
Ireatments, they all iurned him
down, They seemed afraid to
o before the ethics commitiees
with a treatment that was so
difficult to understand.

Phillip Chen, associate di-
rector for intramural affairs ai

eople who

have learned
something as truth
don’t particularly
like to hear that it
may not be correct

MNIH, savs that Nordensirbm
has 1o become an entrepreneur
il he expects to get his work
accepted, “If 1 were Norden-
sirom,” says Chen, 1 would
start padding around talking to
administeators at NIH, at the
American Cancer Society, al
foundations. At this paint it's
more g matter of salesmanship
than just being a quiet author
somewhere.”

Al 65, however, Morden-
strom isn't about to become a

salesman. Although he'll give
up his remaining administra-
tive duties next vear, he in-
tends. in his words, to continue
his research until he drops.

Those who are optimistic
about the long-term survival of
Nardenstrim’s theory tend 1o
be pessimistic about the mal-
leability of the minds of their
colleagues. “Perhaps.” savs
Greenspan, “after he's long
gone and I'm long gone, he'll
be proved 1o be correct.”

Pettersson points out, cyni-
cally, that medical researcher's,
like everybody else, tend o
move in faddish flocks—es-
pousing interferon one year,
magnetic resonance imaging
the next—and iff something
isn't backed by an enormous
flow of money and a pood
press, they tend to ignore it
Cirgenspan points out that if
Mordenstrim is right—if bio-
logically closed electric cir-
cuits do éxist in the body and
play as key a role as he says
they do—there will be guite
a few red faces among medi-
caal researchers, “People who
have learned something as the
truth,"” he savs, “don’t particu-
larly like o hear that they've
based a large part of their ca-
reers on things that were either
incomplete, or not completely
correct.”

While Nordenstrim tries 1o
play down his cancer treat-
ments, hisentire theory is likely
tolive and die by how the medi-
cal community chooses to re-
ceive them, NIH's Doppmann
points oul that when Steven
Rosenberg, a researcher al
the MNational Cancer Institure,
cured a seemingly hopeless
case of cancer with a new drug
called interleukin-2, he made i
onto the cover of MNewsweek
within weeks. “People are
looking for cancer cures,”
Doppman savs. “If Norden-
strom s really making tu-
mors disappear that haven't re-
sponded to anyvthing else, he's
going 1o be noticed.” [ 1]
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