218

MEDICINE

Science News LerTER for April 4, 1959

Medicine Turns to Electronics

Medicine is getting some powerful assistance from

electronics.

Together they are bringing treatment and

diagnosis to a level of proficiency otherwise unattainable.

By RALPH SEGMAN

» THE WORLD of medicine has become
electrified.

Once dependent solely on their human
senses and skills, physicians in growing
numbers are turning to electronic devices
for help in surgery, diagnosis and treatment.

One machine automatically brings back
to life patients whose hearts stop beating.
Another controls the critical anesthesia
levels during surgery.

Devices currently in use make blood
counts; record brain waves; detect cysts;
radio information from the stomach; see
chemicals at work in human cells; and sub-
stitute for heart, lung and kidney functions.

This is made possible by the electron, one
of the fundamental building blocks of mat-
ter. The electron is so elusive, tiny and
fastmoving—at top speed it could circle the
earth more than seven times a second—
that scientists are in the dark about much
of its nature. Yet enough is known to
have put it to work as a servant of man.

Some of the most everyday events depend
on electric currents, the flow of great
numbers of electrons. They light lamps,
run machines, make telephone conversa-
tions possible, bring pictures to the tele-
vision screen and start automobile motors.
And now electronics has made its entry
into the very marrow of human life and
medicine.

Heart Pacemaker

One of the more dramatic of the elec-
tronic devices is the heart monitor and
pacemaker, developed about two years ago
by Dr. Paul M. Zoll of Beth Israel Hospital
in Boston, Mass. Kept at the patient’s bed-
side or in the operating room, it performs
like a mechanical physician, ever alert for
cardiac arrest.

The monitor and pacemaker may be
linked to work automatically in the fol-
lowing way: A few seconds after the pa-
tient’s heart stops beating, the monitor
causes a nurse-summoning bell to jangle
and automatically switches on the pace-
maker. Through electrodes strapped to the
patient’s chest the pacemaker shoots 60
jolts of electricity a minute to get the heart
beating normally again. Speed is essential
here, since man normally can live only
about four minutes after heart stoppage.

Dr. Zoll reckons there are hundreds of
these machines now in operation and that
hundreds of lives have been saved.

In surgical practice, anesthesia levels are
maintained by a physcian who constantly
checks the patient’s pulse, blood pressure,
breathing rate, eye dilation and other out-
ward signs. At the Mayo Clinic, Rochester,

Minn, an electronic machine is automat-
ically adjusting anesthesia levels based on
changes in brain waves.

While the surgeon is working on major
human organs, there are machines to tem-
porarily take over the functions of the
organs. One by-passes blood around the
heart. Electronic sensing and control de-
vices maintain the critical blood temperature
and pressure levels. Paralleling the artificial
heart, there are the artificial lung and
kidney, each by-passing the natural organ
while it is being examined or repaired.

The use of electronics in diagnosis has
advanced to the point where most physicians
have access to one or more devices in their
own office or in hospitals.

Late last year, the first long-distance
diagnosis of its kind took place when a
patient in the Naval Medical Center,
Bethesda, Md., was examined by a group
of physicians in Kansas City, Mo. Electronic
devices strapped to the man’s body recorded
cardiac and respiratory information and
immediately transmitted it nearly 1,000
miles to various “scopes” and recorders in
Kansas City where specialists described the
patient’s condition. This system shows prom-
ise for cases in which advice of experts,
who are not at hand, is needed.
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Ultrasonic devices employing electronic
principles detect cysts and growths which
X-rays cannot locate because of their simi-
larity to surrounding tissues.

Reduction of the danger of X-ray injury
to the patient and the diagnosing physician
has been found in electronic amplification,
permitting a smaller X-ray dose.

Another device, the brain tumor scanner,
is used at the National Institute of Neuro-
logical Diseases and Blindness, a division
of the National Institutes of Health, Be-
thesda, Md. Radioactive iodine-131 is in-
jected into the patient. It concentrates in
the tumor where it is detected by the scan-
ner. The radiations activate electrons that
are then detected by an electronic tube.
The result is a pattern of dots locating and
sizing the tumor.

Body Sounds Amplified

An electronic stethoscope picks up heart
sounds, chest vibrations and sounds from
other organs and amplifies them for a tele-
phone headset or loud-speaker. It yields
far more information than conventional
stethoscopes.

One of the most ingenious diagnostic de-
vices is the socalled radio pill, a tiny radio
transmitter that can easily be swallowed Its
signal frequencies, sensitive to pressures in
the stomach, give the receiver outside the
body telltale information.

Blood pressure, spinal fluid pressure and
brain waves can be measured electronically.

BRAIN TUMOR SCANNER—Tbis patient bas received am injection of

radioactive iodine-131. If a tumor is present, the isotope concentrates in it

and the electronic brain scanner detects the iodine’s radiations. The result

is a pattern of dots on the graph locating and sizing the growth. The photo-

graph comes from the National Institute of Neurological Diseases and
Blindness, Bethesda, Md.
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A new instrument counts red and white
blood cells and tumor cells 20 times faster
than any trained technician. An automatic
analyzer calculates and records glucose,
nitrogen and phosphate levels in the blood;
three such instruments with two part-time
technicians can replace six full-time tech-
nicians.

Masses of information gathered by all
these instruments are sometimes fed into
electronic computers that present the diag-
nostician with processed material far more
rapidly in some cases than human experts
could.

Physician’s Helpers

These and other extraordinary electronic
devices are intended as aids, not replace-
ments, for the physician. There is no doubt
that the convergence of the relatively new
science of electronics and the old art of
medicine has been a fruitful one. And the
relationship promises to become closer in
the future.

Already, on the medical electronics hori-
zon, new devices and ideas are appearing.

David Sarnoff, chairman of the board of
the Radio Corporation of America, has said:
“In theory, at least, it is conceivable that
one day compact electronic substitutes will
be provided on a permanent basis to replace
organs that have become defective through
injury or age.

“Artificial kidneys, lungs and even hearts
may then become as familiar as artificial
teeth or hearing aids. Indeed, one may
imagine a man walking around in apparent
good health with several of his organs re-
placed by the refined electronic substitutes
of the future. Admittedly the idea is fan-
tastic, but, as the marvels of electronics
unfold, the line between fantasy and fact
is ever harder to define.”

Parts and Replacements

Electronic devices that automatically exer-
cise any part of the body are already being
used in the field of orthopedics for the cor-
rection and prevention of deformities.

Electronic methods are capable of ampli-
fying feeble muscular efforts and impulses
to almost any desired magnitude. The out-
look—still only a hope—is for equipment
which, attached to amputated limbs, will
control movements of artificial arms, legs
and fingers with acceptable precision.

Devices for helping the blind are in var-
ious stages of development. Some would
scan books and newspapers and emit sound
signals, enabling the sightless to read with-
out the Braille system. Others would allow
users to detect obstacles and changes in
pavement levels.

And for the blind whose optical brain
areas and optic nerves are undamaged there
is hope for what might be considered one
of the ultimates in medical achievement.
It would be an electronic device that would
gather visible light and transmit impulses
to the optic nerves, which in turn would
send impulses to the brain. Thus with the
visual brain area stimulated, much as it is
in normal sighted persons, the blind would

actually see.
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YOUR SKIN Anp 115 cARe

By H. T. Behrman, M.D., and O. L. Levin, M.D. Two
dermatologists give you the up-to-date scientific facts.
They _tell you in detail exactly what to do to beautify
and improve your skin, how to avoid or_ correct skin
disorders, and how to deal with many skin problems
as: Dally care of the face e allergies o cosmetics e
pimples e blackheads e acne e whiteheads e cysts e
boils e olly skin e dry skin e chapping e poison ivy
e cold sores e hives e superfluous halr e ringworm
e moles e birthmarks e scars e warts e tumors
e skin cancer e excessive sweating e etc., etc. ‘‘Ac-
urate, unvarnished story of practical skin care.”’—
| tate Medical Journal.

Price $3.00 Postfree o 5-day Money-Back-Guarantee
EMERSON BOOKS, Inc., Dept. 653-L, 261 W. 19th
Streot, New York 11.

LINGUAPHONE

MAKES IT EASY TO LISTEN and LEARN to

SPANISH (Amerioan or  FRENCH

GERMAN -« ITALIAN - RUSSIAN

MODERN GREEK . JAPANESE

Any of 34 lanyvages available at home

Only LINGUAPHONE, The World’s 8tandard Conver-
satignal Method, brings 8 to 12 of the world’s best
native language teachers into your home on fine re-

cordings.

lt‘sgllke living in another land. You listen. You
hear native men and women convi about up-to-date
every-day matters. You Understand. You SPEAK
quickly, easily, naturally. You acquire a true accent
no XTBOOK CAN TEACH.
Exoiting Business. Travel Opportunities Here and
Abroad. Linguaphone is used around the world by
vernments, business firms. Over a million
home-study students have learned another language
this ideal, conversational way.

Stop Wishing——Start Talking! Send for FREE Book
and Details of FREE TRIAL. Llnzquaphone Institute,
T-31-049, Radio City, New York 20, N. Y.

WATCH THE MIRACLE OF BIRTH!

Students, Parents, Educators,
Psychologists Like CHICK-NIK

See the ENTIRE HATCHING PROCESS

through the clear plastic windows of this ex-
citing one-egg incubator. A thrilling lesson in
natural history for children, an absorbing ex-
perience for adults. Offers a simple example of
the complicated process of birth in an easy-to-
understand manner.

YOUR OWN CHICK

o INTERESTING: The entire family will get a
kick out of watching chick emerge from the shell.
e EDUCATIONAL: Chick-Nik is now _being
used for experiments in child training and child
psychology. High schools and universities have
ordered them for biology classes. Chick-Niks are
on exhibit in nursery and elementary schools.
of SCIENCE FAIRS. Experiment with all types
of eggs.

o FREE: The Egg Hatchers’ Guidebook with
each order. Boys will be fascinated by facts such
as chicks actually get air from outside their egg
shell. Girls will love mothering the egg into a
chick. The entire classroom can participate.
The best value in a scientific device ever offered.
Scientifica designed humidifier, spiral egg
holder, light, cord and plug. UL approved.
Plugs into any wall socket. Converts into brooder
after chick is hatched.

Complete, $3.95 plus 25 cents for postage and
handling. Order now; hatch your own chick!

DICK KENT, Trader
P. 0. Box 264, Camp HIll, Penna.
“‘World Wide Scientific, Educational Specialties’®

IN ONE GIANT
TIME-SAVING VOLUME

Over 7000 Terms
In Mathematics

PLUS invaluable Translations
of Foreign Language Terms

ERE at last is the brand-new revised “2-in-1

Edition” of the famous James ‘“Mathematics
Dictionary.” It contains over 7000 mathematical
terms—2000 more than the previous edition—
and it puts them right at your fingertips! No
more searching through books, notes, or obscure
journals. “Mathematics Dictionary” was designed
especially for time-saving reference work. Just
turn to the term you want for complete defini-
tion and concept behind it.

This “2-in-1 Edition” is completely up-to-date.
The first part covers all the terms from arithme-
tic through calculus—as well as basic terms in
differential geometry, theory of real and complex
variables, integral equa-
tions, analytic mechaniecs,
theory of potential and
statistics, ete. New addi-
tions to this part include

terms in the fields of
modern algebra, number
theory, topology, vector

spaces, theory of games,
linear and dynamic pro-
gramming, numerical
analysis, and computing
machines.

A Wealth of
Useful Information

The second part of this big
(525 pages) ‘‘2-in-1 Edition™
is the maultilingual index.
German, French, Russian
and Spanish terms are ar-
ranged alphabetically, with
English equivalents. And to
help you even more, there
are also many useful illustra-
tions, tables, formulas, and
extensive lists of mathemati-
cal symbols. Whether you're
a scientist, engineer, mathe-
matician, or student—you’ll
find yourself referring to this
helpful volume time and time
again.

VATHEMATICS
DICTIONARY

SECOND
EDMON

Two-Week Free
Trial

To examine a copy
simply fill out the coupon
below. When your copy of
the brand-new ‘“Mathematics
Dictionary’ comes, use it on
the job, in class. Then, if
not satisfied, return it within
2 weeks and owe nothing.
Otherwise, remit $15.00 in
easy terms if you prefer.
Mail No-Risk Coupon today
to: D. Van Nostrand Company,
Inc., Dept. 264, 120 Alexander
St., Princeton, N. J. (Estab-
lished 1848)

free,

———————————
I D. Van Nostrand Company, Inc., Dept. 264
I 120 Alexander Street, Princeton, N. J.

Please send me the brand-new edition of
l James’ Mathematics Dictionary for Free
I Examination. After two weeks I will either
return it with no obligation at all; or keep
I it and remit only $15.00 plus small shipping
I cost. (On easy terms if you prefer.)
|
|
|
|
|
|
|
l

Name
Address

City Zone State

[C] SAVE! Check here if you enclose $15.00
WITH this coupon.
shipping costs.
refund privilege.
(In Canada: 25 Hollinger Road, Toronto 16.)

Then WE prepay all
Same two-week return-for-



