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IN MEMORIAM
C. Walton Lillehei, the “Father of Open Heart Surgery”

. E&] https://doi.org/10.1161/01.CIR.100.13.1364
E CLLLLE UL Circulation. 1999:100:1364-1365
Originally published September 28, 1999

On July 5, 1999 Clarence Walton Lillehei, one of the world’s foremost cardiac surgeons,
researchers, and educators, died at his home in Minneapolis, Minnesota, of prostate cancer
at 50 years of age. Because Dr Lillehei pioneered a direct, safe approach to open heart
operations in the 1950s, he was known as the “father of open heart surgery.” Indeed, hardly
any other cardiac surgeon has introduced a greater number of innovative techniques and
concepts.

Lillehei participated in the world's first successful open-heart operation using
hypothermia. Lillehei completed, at age 35, the first successful surgical repair
of the heart on September 2, 1952. That historic operation, using hypothermia,
was led by his longtime friend and colleague, Dr. F. John Lewis.!
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The Minnesota Project

- The Influence of American Medicine on the Development of
Medical Education and Medical Research in Post- War Korea- *

1. Introduction

In September 1954 the Seoul National

University, while still suffering from the
destruction of the Korean War, agreed to receive
educational and technical supports from the
University of Minnesota, I) The Intemational
Cooperation  Admunistration under the State

Department of the United States made a contract

with the Thivercitv af Ninnecnta tn nroaide  the

Ock-Joo Km*™+- HWANG Sang- k™

Seoul National Umiversity with staff improvement
and equpment aid in engineering, medicine,
agriculture, and public administration.2) The

contract, called as “Minnesota Project” by

Koreans and as “The Seoul National University
Cooperative Project” by involved Americans,
began as a part of America's overall aid program
for recovery of the post-war Korea i the context
of cold-war situation,3) Late m 1945 the United
States mulitary government, which had occupied
the South Korea after the World War II, began

to nrovide Korea with economic and educational
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HISTORICAL PERSPECTIVES IN CARDIOLOGY

Evolution of Cardiopulmonary Bypass

William S. Stoney

Such a machine would first require a safe method of anticoagulation
that could be reversed at the end of the operation; second, it would
require a method of pumping blood without destruction of red blood
cells; and third, there would have to be a method to oxygenate blood
and dissipate carbon dioxide during the time that the heart and lungs
were temporarily at rest. The first 2 requirements were easily met.
Heparin and protamine were readily available, and there were several
pumps being used in the dairy and food industry that could be
adapted. The real problem was to develop an artificial oxygenator.
This turned out to be difficult.

The first attempts at cardiopulmonary bypass during those years were
a series of disasters with an appalling mortality rate. Many years later,
VWalton Lillehei reviewed all of the open heart operations reported in
the surgical literature between 1951 and 1955, During those 4 years,
16 patients were reported to have had an operation using
cardiopulmonary bypass at 6 different centers. There were 17 deaths
and only 1 survivor. The type of oxygenators used were film (&8
patients), bubble (4 patients), monkey lung (o patients), and
autologous lung (1 patient).® Word of mouth suggested that there
were a number of additional attempts that were never reporied in the
literature with similar results. There were stories circulated of “5
deaths in a row” and other grim rumors. Some surgeons thought that
maybe the heart just would not tolerate any type of surgery no matter
how it was done.
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John H Gibbon, MD. Courtesy
of Thomas Jefferson University
Archives and Special Collections

The first patient was a 13-month-old child who was thought to have an
atrial septal defect. Cardiac catheterization had been attempted but
was not completed because of her small size and heart failure. The
chest was opened through a right thoracotomy. Afier she was placed
on cardiopulmonary bypass, the right atrium was opened, bui no atrial
defect was found. Her condition rapidly deteriorated, and she
developed cardiac arrest. A postmortem examination revealed a large
patent ductus arteriosus. The preoperative diagnosis was wrong.



The second patient was an 18-year-old college student with
repeated episodes of right heart failure. Cardiac
catheterization confirmed that she had an atrial septal
defect. The operation was done on May 6, 1953. The chest
was opened through a transverse incision dividing the
sternum. After being placed on cardiopulmonary bypass, a
large atrial defect was closed with a continuous suture. The
patient was on partial bypass for 45 minutes and total
bypass for 26 minutes. There was 1 major problem with the
heart-lung machine during the operation. Heparinized fresh
blood had been used to prime the pump oxygenator. Each
500 mL of blood had received only 10 mg of heparin. Just
as Gibbon was ready to close the defect, the oxygen
saturation of the blood began to rapidly fall, and clots
began to form on the oxygenator screens because of
inadequate heparinization. Gibbon had planned to close the
defect with a pericardial patch, but because of the drop in
oxygenation, it was decided to close the defect as quickly as
possible with a continuous suture and to end bypass as
rapidly as possible. The patient had no adverse effect from
this problem and was awake within an hour after the
conclusion of the operation. Gibbon's operative note states
that each 500 mL of blood should have received 25 mg of
heparin. That evening he made 2 telephone calls, 1 to Alfred
Blalock and the second to Clarence Crafoord, telling them
the good news.
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. Figure 4 The Eye of Horus (left) and today’s symbol

for a prescription (right)

the value of anatomy and said that a physician,
without anatomical knowledge was like an,
architect without a plan. Human dissection
had by this time become illegal and unfortu-
nately Galen’s anatomy was based on animal
dissection, which he _directly transferred to
human anatomy and so perpetuated inaccu-

rate knowledge until the time of Leonardo da
Vinci and Vesalius (see Chapter 5).

Galen used mystic symbols to impress his
patients and he is said to have borrowed from
Egyptian mythology the Eye of Horus, the

L.

‘guardian of health, a symbol that has gradu-,

ally evolved into today’s familiar sign for a _
rescription (Figure 4). The myth relates how

&)ﬁg; the Falcon god, attacked his uncle to

avenge his father’s murder. In the ensuing

fight Horus’s eye was torn out, whereupon

" Thoth, patron god of physicians, miraculously

healed it.
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Wiara Vo Wasrgion Trres
President and Mrs. Reagan leave Air Force One at Andrews Air Force Base yesterday, bringing two South Korean
children who needed to come here for heart surgery. Ahn Ji Sook, 7. is peeking between them, and Lee Kil Woo, 4,
holds Mrs. Reagan's hand. Al right is Harriet H. Hodges who is accompanying the children. Story on page 2A.
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