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Stop Hearts to Save Lives

Heart-lung machines completely take over the func-
tion of the human heart, leaving surgeons free to repair the
“sick” heart. There are various types of these machines.

By JOHN W. ROBINSON

» COMPLETE heart failure is now saving
life instead of taking it. In all parts of the
country an increasing number of people
have had their hearts stop altogether, and
then start up again 15 or 30 minutes later.

Ten years ago they would have been
dead on the spot, but today they are not
only alive, but healthier than ever before.
Their thanks go to an ingenious maze of
tubing, motors and plastic known as the
mechanical heart.

The mechanical heart, or heartlung by-
pass machine, as it is more properly called,
is a device considered impossible a few
short years ago, but nevertheless, it is a
lifesaving reality in a growing number of
hospitals today.

The Mayo Clinic, Rochester, Minn., alone
has successfully used the machine on nearly
175 seriously ill patients. It is helping to
conquer one of the last great frontiers of
medicine, surgery on the human heart.
The machine pinch-hits for two of the
body’s most vital organs and supplies rich,
red blood to a human being whose own
heart lies motionless in the surgeon’s hands.

Heart-Lung Combination

Heart-lung bypass machines, as their name
implies, are really a combination of two
artificial organs, heart and lungs. Many
types of them are being developed and used
throughout the country, but they all per-
form the same two necessary functions.
First, they drain the ‘“used” venous blood
from the body and oxygenate it, or replenish
its supply of life-giving oxygen. Second,
they pump the revitalized blood back into
the body, just as the normal heart would do.

In this way the heart and lungs are “by-
passed” and allowed to rest, giving the
surgeon an open, dry area in which to work.

The history of present day heartlung
machines is a relatively short one, but it
is a history filled with the drama of human
life. Much of the pioneering credit goes to
Dr. John H. Gibbon Jr., Jefferson Medical
College, Philadelphia, Pa., who has been
working on mechanical hearts for the last
30 vears.

On May 6, 1953, he successfully used his
apparatus on a human patient, probably
for the first time in this country. The bene-
ficiary was an 18-year-old girl, born with
a damaged heart. Dr. Gibbon and his as-
sociates at Jefferson Medical College re-
paired the defect while the machine took
over for the girl’s heart and lungs. Her
recovery was classed as “uneventful.”

Although today’s mechanical heart is
saving lives, it is still a long way from
perfection. In the words of one surgeon,
we will soon look back on today’s heart-
lung machines as we now do the Model T
Ford.

Machines Modified

An expression frequently heard when the
machines are discussed is “This is a modi-
fied such-and-such,” the key word being
“modified.” Each group of researchers is
constantly making changes and improve-
ments here and there, hoping to speed the
day when the mechanical heart and lung
will be as foolproof and efficient as its
human counterpart.

A close look at how the machine actually
does its job points out the many problems
encountered in this never-ending process
of development.

The oxygenator or “breathing” section of
the apparatus has perhaps been subject to
more change than any of the other parts.
The designer’s goal has been a device in
which blood and oxygen will be brought

MECHANICAL HEART — Dr. Jobn Ross Jr., Cardiac Surgical Service,

together as quickly and completely as they
are in the human lung.

Various mechanical approaches to achiev-
ing this ready transfer of oxygen have been
tried. The three main methods are dialysis,
bubbling and filming.

Dialyzing methods are those in which
the gas is made to pass through an arti-
ficial membrane much like the lung. They
use a long length of cellophane-like plastic
tubing through which the blood travels.
The tubing is coiled and enclosed in an air-
tight drum through which pure oxygen is
pumped. The gas then passes through the
plastic membrane as it would through a
normal lung.

One big drawback to this method is the
amount of tubing needed to insure sufficient
oxygenation. For oxygenating the five quarts
of blood in an adult human, an impractical
number of drums would be needed.

Bubbling Oxygenation

Bubbling oxygenators perform their job
by actually bubbling pure oxygen up through
a reservoir of “used” venous blood. The
gas divides into hundreds of tiny bubbles
which foam up through the blood, and
create a frothy mixture that changes color
from blue at the bottom to bright red at
the top.

This mixture is then defoamed, and the

National Institutes of Health, Bethesda, Md., holds up the two tubes which
connect the Melrose type heart-lung bypass machine to the buman body.
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freshly oxygenated blood is sent to the
pump for return to the body.

Two problems of the bubblers are en-
suring complete defoaming and the neces-
sity for perfect bubble traps to remove
any stray gas bubbles which might other-
wise find their way back into the human
biood stream.

Oxygenation by Filming

The filming method of oxygenation works
by spreading the blood out into a fine
surface film which is surrounded by oxygen.
In some oxygenators of this type the blood
is allowed to run down a series of fine
wire screens which spread it across their
hundreds of tiny open sections. In another
type, plastic discs dip into the blood and
become covered with a thin film of blood
on their surface.

Filming oxygenators are capable of a
high degree of speed and efficiency, but
one of their drawbacks is the large amount
of blood needed to “prime” the machines
before they are put into use.

All the oxygenators are still in the devel-
opmental stage with different research teams
preferring different types. Here, as in other
aspects of the mechanical hearts, the trend
is toward simplification. Many “disposable”
type lungs, mostly bubblers, have been de-
veloped. These are cheap enough to be
discarded after one use, rather than being
sterilized and reused.

For the most part, the pumping mecha-
nisms of the heartlung machines are their
simplest parts. They all move blood along
by alternately squeezing and releasing a
flexible tube through which the blood flows.
In this way no metallic parts actually touch
the blood, and a minimum amount of
“shock” is transferred from motor to fluid.

If two pumps are used, one to pump
blood out of the body and the other to
pump it back, the problem of balancing
the output of the two becomes difficult.
For this reason some machines now include
only the pump for pushing blood back into
the body. A gravity feed system is used
to keep blood flowing to the machine.

The basic problems of blood transport
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and oxygenation have been solved, but now
the major problem is one of gentleness.
The whole blood circuit must be made as
non-injurious as possible.

The blood must be kept free-flowing in
the machines by adding heparin, a powerful
anti-clotting substance produced by the body.
Then, when the patient is once again “off
the machine,” his normal heparin level
must be quickly restored by adding prota-
mine, a protein substance that restores the
clotting property of the blood.

Blood platelet destruction resulting from
the turbulence created by sharp corners in
the blood’s path has been a problem in
some machines. Hemolysis, or the separa-
tion of the oxygen-carrying hemoglobin
from the red cells, also occurs.

These are some of the operational diffi-
culties that still have to be worked out,
although not all researchers have trouble
with the same ones. Different machines
and techniques present different problems.

Although most of the presently used
machines have price tags in the thousands
of dollars, their cost will no doubt drop
as they become more standardized and
simplified. Some disposable type lungs are
now available for approximately $25.

The mechanical hearts have now un-
questionably passed the stage of being used
only as a last resort. Their possible appli-
cations include immediate revival after
apparent death, major repair of worn-out
circulatory systems, and healing rest for
tired hearts.

The mechanical heart has given medical
science a new and powerful ally against the
nation’s number one killer, heart disease.
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Saturday, March 16, 1957, 1:45-2:00 p.m., EST

“Adventures in Science” with Watson
Davis, Director of Science Service, over the
Cga Radio Network. Check your local CBS
station.

Dr. Bernardo A. Houssay, nobelist in medi-
cine, 1947, and Professor, Medical School of
Buenos Aires, Argentina, will discuss “Medi-
cine in South America.”
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ENCYCLOPEDIA OF ATOMIC ENERGY by FRANK
AYNOR. More than 2000 entries defining and explaining
concepts and terms in nuclear physics and atomic energy
makes this volume a vital handbook for all those concerned
with atomic science. Illustrations, charts, tables. $7.50

EI NUCLEAR PHYSICS by WERNER HEISENBERG.
eals, among other things, with Bohr’s theory, the period-
ic system and the extra-nuclear structure of atoms. The
main subject of the book includes radio-activity, the
binding energy of nuclei, nuclear structure, artificially
induced nuclear tr A and with the methods of
observation and of producing nuclear transmutations.
The work concludes with some account of the practical ap-
plications of nuclear physics. With 18 halftone fllustra-
tions and 32 line illustrations. $4.75

[J ELECTRONICS by A. W. KEEN. The sclence of elec-
trons in action. A serious attempt to present, in accurate
terms, an up-to-date and comprehensive account of elec-
tronic devices and their applications. The author is an
engineer who has lectured on electronics and telecommu-
nications at Coventry Technical College. Illustrated
with 190 specially prepared instructional dlagramg#gg
8 .

over 50 photographs.
[J ELECTRONIC COMPUTERS by T. E. IVALL. A
th tical introducti to the mechanism and
application of computers employing valves and transistors.
Bot| tal and analogue computers are covered, the
bulk of the book being devoted to describing their circui-
try, while their rapidly developing applications in indus-
try, commerce and science are so outlined. In the final
chapter, the future evolution of computers is discussed.
40 drawings and 25 photos. $10.00

ELECTRICITY AND MAGNETISM by J. NEWTON.
detailed study of the phenomena and theory of electric-
ity and magnetism. The author deals with current elec-
tricity, electrostatics, magnetic properties of materials,
mag y and ther lectricity, concluding with a
survey system of units, electronic circuits and elementary
atomic physics. The author is Senior Lecturer in Physics
at Northampton Polytechnic, London. 4 plates, 361
figures. $10.00
EI AGEING IN INDUSTRY by F. LE GROS CLARK and
GNES C. DUNNE. A survey of the ageing process amo:
individual workers in the various occupations. $7.50

HISTORY OF MATHEMATICS by JosEPH E.
OFMANN. In a wealth of detail Professor Hofmann ex-
plores the number systems and methods of ancient peoples,
the role of the great translators of the Middle Ages, the
problems and tensions of the Scholastic period. Numer-
ous works of Renai and Early Baroque mathema-
ici are discussed, emphasizing developments which
helped to pave the way for modern concepts. $4.75
[J THE ART OF ARCHITECTURE by A. E. RICHARD-
SON and HECTOR O. CORFIATO. A comprehensive treatise
on the design of buildings, showing the evolution of archi-
tectural systems from the earliest times, and the continu-
ity of basic principles in the art of building. 744 pages,
illustrated with 153 specially prepared plans and line
drawings and 513 photographs. $25.00
[] THE CONQUEST OF THE ANTARCTIC by NoOR-
MAN KEMP. A beautifully illustrated record of England’s
contribution to the discovery of the Antarctic. $4.75
ORNITHOLOGISTS’ GUIDE edited by MAJOR
ENERAL H. P. W. HUTSON. A pocket encyclopedia of
bird study prepared by eminent American and British
authorities. The book contains articles on field recogni-
tion, classification, collecting, plumage, habitat, migra-
tion, sea birds, etec. There is an extensive glossary.
Illustrated. $10.00
AMERICAN BUSINESS DICTIONARY by HAROLD
AZARUS. Here is the business vocabulary required to
meet the daily reference needs of business men. business
and financial writers, teachers and students of business,
economists, attorneys, vocational counselors and secre-
taries. The volume covers all areas of business. The
author is Assi Tof of Ma at Hofstra
College in Hempstead, L. 1. $10.00
DICTIONARY OF ANTHROPOLOGY by CHARLES
INICK, Rochester University. A comprehensive expli-
cation of basic terms and concepts of archaeology, cul-
tural anthropology, linguistics, and physical anthro-
nology. $10.00
DICTIONARY OF POISONS by I. and E. MELLAN.,
overs all organic and inorganic poisons, their composi-
tion. occurrence, effects, prevention, antidotes, etc. $4.75
FI TABOO by FRANZ STEINER. Scholars have been try-
ng to explain taboo customs ever since Captain Cook
discovered them at first hand in Polynesia nearly 200
years ago. $4.75
ALBERT SCHWEITZER: THE STORY OF HIS

FE by Jean Pierhal. The author, who has had access
to much original material, provides a memorable picture
of Schweitzer’s family life and of his early environment; of
the married partnership between him and Helene Bres-
slau; of the foundations of his work at Lambarene; and
of the continued dedication which is his life service.
Tllustrated. $3.00
[J A TREASURY OF PHILOSOPHY edited by DAGO-
BERT D. RUNES. Here Is one of the most comprehensive
collections of philosophical writings ever to be gathered
between the two covers of one book. In a text of over
1,200 pages, under the more than 375 separate entries,
are to be found, not only the great philosophers of the
West, but the important, and less familiar, thinkers of
the Orient. $10.00

MAIL THIS COUPON TODAY

Malil to your favorite bookseller or directly to
PHILOSOPHICAL LIBRARY, PUBLISHERS
15 East 40th Street, Desk Z,New York 16, N. Y.

Sen books checked. To expedite shipment I enclose
remittance $................




