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Dr. John H. Gibbon, Jr. and Jefferson’s Heart-Lung Machine

Commemoration of the World's First Successful Bypass Surgery

“Many are the trysts I've had
With the mortals here,
Their bodies offered to my trust,

1o cut and sew and maybe cure.”

“Tack”

JOHN HEYSHAM GIBBON, Jr., A.B.
PHILADELPHIA, PA.
AQA
Princeton University

ACK is city born and bred, bur lives

in the country most of the time. He
came to us from Princeton with a hard
hat, smiling face, but no fur coat. We
learned to know him best, however, in
his inimitable soft fedora, that much
cherished crowning glory, impossible of
adequate description. In his Junior
year, Jack broke his leg, while courting
on a flexible flyer and following this
developed his own method of securing
early mobilization. He believes swing-
ing doors are easier to enter than others.

Jack has many friends. We have all
learned to like this boy with the per-
fect profile, blue eyes, and Uncle Walt's
hair. It seems he never gets home with-
out stopping at Gib's domicile, that ren-
dezvous of art, philosophy and good fel-

lowship. .
We admire and respect Jack for his
scholastic attainments, his  straightfor-

ward thought, action and speech, his
moral and ethical code, to which he
strictly adheres, his personality, his
loyal friendship, and evcryrhinE else
which goes to make him so likeable,
stimulating, and worthwhile to all who
know him.

Bland, Schaeffer, Cromwell, Loux, and

Academy Societies

PENNSYLVANIA HOSPITAL,
PHILADELPHIA, Pa.

Excerpt from “The Clinic”, 1927 JMC
senior class yearbook.
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- John Heysham Gibbon, Jr., 1960

On May 6, 1953 at Jefferson Medical College
Hospital, Dr. John Heysham Gibbon, Jr., his
staff, and with the help of his latest-designed
heart-lung machine, “Model II,” closed a very
serious septal defect between the upper cham-
bers of the heart of eighteen-year-old Cecelia
Bavolek. This was the first successful intercar-
diac surgery of its kind performed on a human
patient. Ms. Bavolek was connected to the
device for three-quarters of an hour and for 26
crucial minutes, the patient totally depended
upon the machine’s artificial cardiac and respi-
ratory functions. “Jack” Gibbon did not follow
this epoch-making event by holding an inter-
national press conference or by swiftly publish-
ing his achievements in a major medical journal.
In fact he later recalled that it was the first
and only time that he did not write his own
operative notes (which were supplied by
Dr. Robert K. Finley, Jr.). According to a recent
biographical review by C. Rollins Hanlon,
“Therein lies a hint of the complex, unassuming
personality behind the magnificent technical
and surgical achievement of this patrician

Philadelphia surgeon.”
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Dr. Gibbon (seated with arms folded) at Mechanical Heart Dinner, IBM Country Club, September 13, 1950.
Seated Left to Right: Dr. Paul R. Hawley, Dr. E. Gordon MacKenzie, Dr. John H. Gibbon, Jr., Dr. John F. Rogers
Standing Left to Right (IBM Engineers): Robert T. Blakely, G.A.V. Malmros, |. Smith Homans, Jr., J.H. Fraser.
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heart diseasé now can be saved
with open-heart surgery.
Another obvious procedure
madg possible by Dr. Gibbon's
invention is heart valve replace- |
ment. |
Since the first workable valve,
was installed seven years ago
by Dr. Albert Starr of the Uni-|
versity of Oregon in Portland,
it is estimated that at least 25,
000 such operations have heen
perfarmed.
Controversial Dr. Arthur M, |
Vineberg of Montreal's Royal|
Victoria Hospital and MeGill
University, has developed an
operation fo relieve the pain
and perhaps extend the lives of
tients with angina p , 8
painful condition resulting from|
a cut-off in the supply of blood
(to the heart when arteries be.
come clogged up. |
Dr. Vineberg relieves the con-
|dition by plugging the mam-
mary arteries into the thick,|
muscular wall of the heart |
|thereby providing the muscle|

(with a new source of blood, J

3000 Operations

Surprisingly, the lmplanled!
arteries take to their new en-|
lviruument very well, sinking!
“roots” or vessels just as ‘a|
nlant would in new soil.

It's estimated that more than
3000 of the operations have
been done since 1961 with a

TROUBLE-AHEAD

perform the operation on ﬂlel

or they jon jts value. Dr.|

ADVENTITIA MEDIA

STIA :n'i‘i“:rf#s]
NORMAL ARTERY

DEPO4ITS FORMED IN
THE INNER LINING
HEMORRHAGE LUIMEN

mortality rate below 5 percent.
Dr. Vinberg said that * million
angina patients in the United
|States and Canada could bene-

E NARROWED CHANMEL IS
ED BY A BLOOD CLOT

Rob said, however, that compli-|

out of 100 operations,
S

pairing itself, it usually doesn't
get a chance to make adequate
repairs because it must con-
tinually pump bleod through the
body. Even a pause of three or
four minutes will cause death.

Well aware of this phenom-
enon,  surgeons have joined
forces with engineers in de-
veloping Ingenious devices to
give the heart a helping hand.
The most promising work is
being done by Dr. Michael E.
De Bakey of the Baylor Univer-
sity College of Medicifie, and Dr.
Adrian Kantrowitz of Maimo-
nides Hospital, the Brooklyn
|surgeon whe was unsuccesful in
itwo attempts to ftramsplant
human hearts.

Dr, De Bakey's assist device

is a bypass pump that takes
over much of the heart's work,
thereby giving it a chance to
heal.

Unlike Dr. Gibbon's heart-
lung machine, which can be
used for only a few hours, the'
assist device doesn't take over
the complete job but the De-
Bakey bypass pump can work
for several days without seri-
ously damaging ‘blood. |

Balloon Assist

[it from his operation thoug4
more . conservative eardiolo-
gists place the figure at 200,
000 and still others juestion the
value of the controversial pro-
cedure,

Dr, Vineberg's operation gets
around the probler of supply-
ing the blood-starved di d

Inquirer Stajf Chart
Chart traces the buildup

of plague, d of hi

Dr. Kantrowitz has developed
'a similar device in addition to
rubber balloon

blood fats, in a coronary
artery. Closing of the clog-
ged artery results in heart
attack or stroke.

a system plumk have

heart by providing new vessels been using for years on pipes—is
to furnish freshly oxygenated|po 2 new one for medical men.

Endarterectomy was first at.

Other surgeons — Drs, Solltempted in 1957 by Dr. Charles
Sobel, Martin J. Kaplit and p, Bailey, then of Hahoemann

Philip N. Sawyer of New York

Medical College and

P ‘
assist unit, which is threaded
through the arteries until it
reaches the heart. Then press-
urized gas inflates and deflates,
|simulating normal cardiac ex-
pansion and contraction.

All {old, devices such as these
have been used on hundreds of
patients since they were first
developed a few years ago.
:\nolhnr widellyj;eaocepbed ‘dev

Downstate Medical Center—are/whn used a tool rather than
trying to solve the same prob-|orocsurized carbon dioxide gas.

lem by cleaning out the fat-
clogged arteries with high pres-
sure gas forced through seg-
ments of the vessels,

Too Dangerous

Dr. Charles G. Rob, chairman

So far ther have used thelof the department of surgery at
technique on half a dozen pa,_thimlln‘:!verslty of Ro::hemt

tients with clogged coronary

z

P is
operation.

The National Heart Institute
estimates that well over 25,000
of the battery-operated devices
/have heen installed in the
.chests of patients in the United
States alone,

arterigs. The procedure is stilllthat each year i.ul'ﬂle United
]n’ghly experimental but it has|States artery-clearing surgery

d several i

Open Arteries

Dr, Sobel feels the surgery—|

eration involves removing

could be used to help preventmically shocks the heart with
thousands of strokes, caused by jolts of electricity.
a blockage of blood to the brain.

The p is Chil
much more than a cigaret-pack-
size electronic unit that rhyth-

The procedure is compara-

The comparatively simple op-|tively simple, does not reguire

the heart, and the bat-

called gas ‘endarterectomy — i8\neh Jong slug of plague that teries last for 18-24 months with-
:op:ue":ﬂ :{;r g::f“;:r x;t:m builds up in the carotid or umi’wt replacement.

rteries, principle ves- th city, th
with extensive plaque lining ::llsls:lpnlylns ::: g,ﬂ[n‘m o e e e i

all of their arteries.

||'Il|jt|ﬂ.!' lives depend dn these

In addition to using the proce- ~Miny doctory are, relictapt fo devices; oo

dure to clear the coronary ar-
teries that supply the heart mus-
cle itself, the Brooklyn doctors
have used it to open arteries
leading to the extremities, there-
by averting amputations,

The thought of reaminz ar-

Philadelphia Inquirer, May 20, 1968.

grounds that it is loo dangerous|promising new operations.

Maost of them were developed

with  comparatively|south African heart transplant

\little fanfare.
One of the most fru.matl.ngl Few. people realized how far/Work that had been going on for

things about heart physiology|cardiovascolar research had years.

is that though the muscle is ter- Progresed until' last year, al TUESDAY: The Penultimate

ribly Sturdy and capable of “,|cwplo of weeks before Christ-|Operation,

cations occur in less than one|TUieLlY,

Dr. Gibbon Called ‘Father of Cardiac Surgery’ }

These afe only a few of thejmas, when the name of Dr.

Christinan Barnard burst into.
the headlines. (18]
In the dramatic scnse; the

was the culmination of all this

recorded the patient’s waning vital signs prior to the procedure he thought,
“If only we could remove the blood from her body by bypassing her lungs,
and oxygenate it, then return it to her heart, we could almost certainly save
her life.” Despite a successful removal of large clots from the patient’s
pulmonary artery, she never regained consciousness. This “critical event”
initiated Gibbon’s determination to produce a heart-lung machine. Over the
next two decades, most of his colleagues and superiors shared little hope in
the prospect of designing a successful apparatus, but Gibbon cobbled together

In 1952, Dr. Dr Bernard J. Miller tests the heart-lung machine which helped Gibbon perfect. The experimental

patients (dogs) had a survival rate of about 90%.

After this surgery Dr. Gibbon reportedly felt, “extreme exhilaration, relief,
and joy that the patient had done well.” One wonders if he was also feeling
the surreal state of anticlimax, having simultaneously ended twenty-three

long years of experimentation and apparatus-designs and begun a new chapter
in the history of medicine. As the son of a Jefferson Medical College graduate
(John H. Gibbon, Sr., Class of 1891) Jack was a sophomore when he a
nnounced to his father that he was quitting Jefferson for a career as a writer.
Senior Gibbon gently persuaded his son to finish his medical education and

turn his " wr

iting urge

toward the promotion of

medical research.

graduated in 1
a brief series

Jack
99 Tandh

of events

he was named Fellow at

Massachusetts

Hospital.

General

In 1930 he

found himself assisting

Dr Edward Churchill in

an emergency
embolectomy.

pulmonary
At that

time the procedure was
one of desperation as no
patient in the U.S. had

survived the removal of

blood clots in
surgery.

open-heart

As Dr. Gibbon

fellowships and employment
that allowed him time for
research. One of his supporter-
colleagues was a researcher
at Harvard, Mary “Maly”
Hopkinson, whom he would
marry and thus continue their
work

together mostly at

UPenn’s research laboratories.
By 1939, they published
results of total body perfusion
experiments on a number of
laboratory cats that survived by
employing the early apparatus
invented by Gibbon.

World War II interrupted
Gibbon’s research and sepa-
rated him from his growing
family for four years. He was
madc i ChicrNof S Surgicdl
Services at the 364th Station
Hospital in the Pacific Theater.

After the war, returning to Philadelphia, his alma mater offered him the
position of Professor of Surgery and Director of Surgical Research, with the
understanding that he would continue his pursuit of the heart-lung device.
He accepted the JMC post in January 1946.

Through JMC’s connections,
IBM and its premier engineer-
ing department entered the
picture and worked with
Dr. Gibbon and his oxygena-
tor to develop a larger device
known as IBM “Model 1.”
Maly Gibbon and the JMC
surgical Residents were also
deeply involved in the evolu-
tion of this huge apparatus
(too heavy for the buildings’
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Caricature of Dr. Gibbon in 1948 JMC Yearbook.

elevators) which proved repeatedly successful in experiments on dogs.
But limitations on the machine for human patients existed and the decision
was made to cannibalize parts of Model I for Model II which was
ready for its first test in February 1952. Although the heart-lung device
was fully functional, the first patient, a 15-month old baby, died
during the operation. A post-mortem revealed a much larger defect than
was suspected. After the triumphant Bavolek case in May, Gibbon
employed the Model II on two more patients in July 1953. Both children
subsequently died, prompting Gibbon to declare a year’s moratorium
regarding use of the heart-lung machine, pending investigations into
solving clotting problems and blood loss. A redesign of the device resulted
in Model I1I, delivered to campus in July 1954.

The Mayo Clinic, which
probably had more cardiac
cases than anywhere in the
U.S., asked for plans for
Gibbon’s oxygenator which
he shared with them in
February 1953. The Mayo
Clinic further developed the
“Mayo Gibbon-type oxy-
genator” and for the next
several years operated on
hundreds of patients. The
mortality rate for intracar-
diac surgery dropped from
50% in 1955, to 20% in
1956 and to 10% in 1957.

A new age for cardiac

Dr. Gibbon, Cecelia Bavolek and the artificial lung, ca. 1964
surgery was underway.

Gibbon received accolades and awards, continued his private practice and
continued teaching at JMC undil his retirement in 1967 as Samuel D. Gross
Professor of Surgery. Although he was criticized for “abandoning” further use
of the heart-lung machine after the deaths of the two children in 1953, his
friends recognized that it was very much in his character not to put humans at
risk, even when faced with the prospect of losing his life-long project to others.

A daily cigarette smoker, like many of his contemporaries, Dr. John H.
Gibbon, Jr., suffered a fatal heart attack at the age of 69 on February 5,
1973 while playing tennis.

Further Readings:
A Dream of the Heart: The Life of John H. Gibbon, Jr., Father of the Heart-
Lung Machine. Schumaker, Jr., Harris B. Santa Barbara, CA: Fithian Press, 1999.

John Gibbon and His Heart-Lung Machine. Romaine-Davis, Ada. Philadelphia,
PA: University of Pennsylvania Press, 1991.

This exhibition was curated by the staff of Thomas Jefferson University Archives,
Scott Memorial Library. © 2006.

Dr. Gibbon on Ward Rounds with Students and Residents Herbert Cohn (3rd from right) and Howard Snyder
(2nd from right), 1962
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