
Introduction

A textbook written by an American and a New

Zealander is a definite collection in the bookshelf

of any cardiac surgeons. John W Kirklin and Brian

G Barratt-Boyes drafted the book ‘Cardiac

Surgery’,1 which is considered as the Bible of the

subject. John Kirklin is one of the pioneers of the

early days of cardiac surgery. He played the major

role in the practical and clinical utilization of the

heart lung machine invented by John Gibbon. He

was one of cardiac surgery’s most accomplished

researchers till date.

John Kirklin was born on 5th August, 1917, in

Muncie, Indiana, USA. His family moved to

Rochester, Minnesota when he was 10, as his father

Dr. Byrl R. Kirklin was recruited to the Mayo Clinic

as their first Director of Radiology. His father

eventually became Professor of Radiology there

and served as the President of the American

Roentgen Ray Society in 1937. John Kirklin was

the student manager of the Golden Gophers

University football team during his undergraduate
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years at the University of Minnesota and. He then

graduated from Harvard Medical School as the first

in his class of 150 and was awarded the degree of

MD, Magna Cum Laude.1 Dr. Elliott Cutler,

Professor and Chairman of the Department of

Surgery at the time, wrote, “This is the brightest

medical student I have ever seen.” Dr. Kirklin did

an internship at the University of Pennsylvania

from July 1942 through April 1943.2

He started his residency at the Mayo Clinic in April

1943 and continued till June 1944. He was inducted

into the Army in July 1944 as a medical officer.

Three months later, he received training in

neurosurgery and continued serving in that

specialty throughout his military tour, which lasted

until August 1946. Dr. Kirklin finally completed

his surgical training at the Mayo Clinic in October

1950 and remained there as a surgeon. He had

also spent 6 months under Dr. Robert E. Gross at

the Children’s Hospital, Boston, Massachusetts,

from July 1948 until January 1949.
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Interest in Cardiothoracic Surgery

Dr. Kirklin developed interest in cardiac surgery

during his freshman year at Harvard Medical

School. He was inspired after attending a lecture

by Dr. Robert E. Gross. Dr. Gross was the first

surgeon to successfully close a patent ductus

arteriosus on a seven-year-old girl named Lorraine

Sweeney at Children’s Hospital Boston in 1938.

Dr. Kirklin recalled that event later and fill up

notebooks “about how we would fix the inside of a

heart if we could get there. We couldn’t, of course,

but being young, you dream!”3

In the 1950s Minnesota became the cradle of

cardiac surgery4. Famous surgeons were

contributing in the future development of cardiac

surgery there in those days. They include Owen

Wangesteen, Walton Lillehei, John Lewis, Richard

Varco, Norman Shumway, Christiaan Barnard,

Christian Cabrol and others. Various research

activities including controlled cross circulation,

surface hypothermia and inflow occlusion

techniques were being deployed to overcome the

barriers of open-heart surgery. In 1952, while

serving at the Mayo Clinic , John Kirklin decided

to pursue research on the development of a heart-

lung machine. He investigated and visited the

groups working intensely with mechanical pump-

oxygenators, which included John Gibbon in

Philadelphia and Forest Dodrill in Detroit, among

others. After these visits, he managed to persuade

the management of the Mayo Clinic to let him build

a pump-oxygenator similar to the Gibbon machine,

but somewhat different. By the winter of 1954-55,

he had notable success, when 9 out of his 10

experimental dogs survived cardiopulmonary

bypass runs. His team decided that they were ready

to apply this technique for intracardiac repair in

humans. Eight children were selected and this

clinical trial was approved by Mayo Clinic authority.

The first case was a ventricular septal defect

closure and was performed successfully in March

1955. Four of the first eight patients operated by

Kirklin and his team survived.5 Kirklin is thus

often described as the first to perform a successful

series of open-heart operations using heart-lung

machine.

Four months after the publication of the first Mayo

Clinic series of surgeries using cardiopulmonary

bypass, Walton Lillehei at the University of

Minnesota abandoned the controlled cross

circulation technique and started using the DeWall

pump, a bubble oxygenator-based device developed

at the University. Reflecting on this era, Norman

Shumway of Stanford later remarked, “There for

a shining moment the only institutions in the world

where one could go for open heart surgery were

90 miles apart, at the Mayo Clinic and the

University of Minnesota.”

This was a very difficult time of developmental

work. Dr. Alberto D Pacifico, a longtime associate

of Dr. Kirklin and later the Chief of Cardiothoracic

Surgery at the University of Alabama, Birmingham

(UAB) commented on him during that early period.

“Can you imagine going to work and having

somebody die on you every third day? I think it

takes a very extraordinary person who can

withstand that and make something positive of it.”6

His surgical results gradually improved during that

year and the years to follow.

Fig.-1: John W. Kirklin in Mayo Clinic.

Fig.-2: Mayo Clinic, Rochester, Minnesota.
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With the advent of techniques to support the

circulation and oxygenate the blood, using either

the crossed circulation technique of Dr. C W

Lillehei or the modified Gibbon-IBM heart-lung

machine of Dr. John Kirklin, the cardiac teams of

the University of Minnesota and the Mayo Clinic

led the way and did many of the first intracardiac

repairs for a number of commonly occurring

congenital heart defects.7

Varying in style and character, two legendary

surgeons of the day Lillehei and Kirklin worked

only 90 miles apart. During the 1950s and 1960s,

the trend of ambitious trainee cardiac surgeons

was to fly to Minneapolis to observe Lillehei and

subsequently travel to the Mayo Clinic to then

watch Kirklin.

During the early days of cardiac surgery, failure

was usually the result diagnostic errors and limited

understanding of the anatomy and pathophysiology

of the congenital heart defects. Under Kirklin’s

leadership, various innovations contributing to

correct preoperative diagnosis and computerized

intensive care unit monitoring improved success

in open heart surgery.

Dr. Kirklin was promoted to Professor of Surgery

in July 1960. From January 1964 through

September 1966, he served as the Chairman of

the Department of Surgery at the Mayo Clinic and

Mayo Graduate School of Medicine.

at the Veterans Hospital. As part of the

conservative deep south, Alabama is one of the

most backward states of USA. In the 1960s it was

notorious for racial violence, intolerance and

oppression against the followers of Martin Luther

King Jr. John Kirklin later recounted that he felt

it would be easier to develop a department of

surgery and the training of surgeons in

Birmingham.10 He built the school and UAB

Hospital system into one of the leaders in the

health care industry.  UAB later named its Kirklin

Clinic in his honor. He generally called people by

their proper names. His speech was articulate. He

had command of a significant vocabulary, but

generally did not display its extent except when

appropriate or when sensing that he was being

tested or challenged. He was a very strict

taskmaster. Many of the surgical faculty emulated

him in one way or another, but rarely did any of

them challenge him. He continued to operate as a

cardiac surgeon and kept the title of Chief of the

Division of Cardiothoracic Surgery until about the

age of 70. In 1989, at the age of 72, he stopped

operating, but remained active with computers,

patient information systems, and medical records

at UAB. In about 2000, he stopped coming in to

work. During the UAB attachment in 2003, the

corresponding author of this article had listened

many incidents concerning John Kirklin from AD

Pacifico (Fig 4), James Kirklin and other faculty

members of UAB.

John kirklin was also served as the editor for The

Journal of Thoracic and Cardiovascular Surgery.11

In addition, Kirklin developed the use of technology

for continuous monitoring of vital functions in the

intensive care unit.12

The Legacy

Famous cardiothoracic surgeon Michael E.

DeBakey commented about Kirklin: “It was the

clinical application of the heart-lung machine that

made John Kirklin one of the world’s pioneers in

modern heart surgery.”13 In addition, Dr. Kirklin’s

legacy includes many contributions in operative

techniques, patient care, and better understanding

of the pathophysiology of cardiopulmonary bypass.

He has given us a current standard textbook in

cardiac surgery.1 He trained and directed the

training of several generations of surgeons,

including his son, Jim, Professor and chief of

Cardiothoracic Surgery at UAB. He was more

responsible than anyone else for putting UAB on

After a successful tenure at the Mayo Clinic,

Kirklin accepted to move south to the University

of Alabama School of Medicine (Fig-3) as the

Chairman of the Department of Surgery in 1966,

succeeding Champ Lyons.8,9 Besides having his

heart surgery service at the University Hospital,

he also had a general and vascular surgery service

Fig.-3: The Kirklin Clinic of UAB Hospital- School

of Medicine.
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the national and world map as a place to obtain

first-class medical care. He published results of

various operations often set the bar at a new height

for others to obtain or surpass. Perhaps his biggest

contribution was to bring law, order, discipline,

and science to this new emerging field of medicine.

Currently an estimated 1 million cardiac

operations are performed each year worldwide with

the use of the heart-lung machine. In most cases,

the operative mortality is quite low, approaching

1% for some operations. Little thought is given to

the pioneers who made all of this possible. I believe

we have witnessed the passing of a giant. Dr.

Kirklin’s response would probably be, “There are

imprecisions lurking in such a superlative.”14

Awards and honors

Among the awards and honors that Kirklin

received are, Elected honorary FRCS England in

1970, The Lister Medal 1972, for his contributions

to surgical science. The corresponding Lister

Oration, given at the Royal College of Surgeons of

England, was delivered on 11 April 1973, and was

titled ‘An Academic Surgeon’s Work’. The

American Heart Association Research

Achievement Award, 1976, The Ray C. Fish Award

(the medal of the Texas Heart Institute) 1977, The

Rodolph Matas Award in Vascular Surgery, The

Rene Leriche Prize of the International Society of

Surgery and the American Surgical Association

Medallion for Scientific Achievement.

Between 1978 and 1979, he was president of the

American Association for Thoracic Surgery. In

addition, he received honorary degrees from a

number of universities including the University

of Munich, UAB, Indiana University, University

of Bordeaux and the University of Marseille.15

Kirklin had more than 700 publications to his name

in addition to the textbook ‘Cardiac Surgery’, he

authored with his colleague Brian Barret-Boyes.
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Fig.-4: The photograph features corresponding

author of this article with Dr. A D Pacifico while

attending as a WHO Fellow at the Kirklin’s Dept.

of Cardiac Surgery, University of Alabama at

Birmingham (UAB), USA in 2003.
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