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was the number one cause of death in North America. At the time it was
nicknamed the “White Plague” and was considered incurable. In 1885
Edward Trudeau, an American chest doctor who had had TB, built the
first tuberculosis sanatorium in the United States. Sanatoriums built on
Trudeau’s model became the mainstay of tuberculosis treatment in the
late 19" and early 20" century. The main benefit of the sanatorium may
have been for those who were healthy—isolation did not offer a cure
for TB and almost 75 per cent of those who went into sanatoriums were
dead within five years. It was not until 1944 that Selman Waksman
isolated streptomycin from a fungus, marking the beginning of antibiotic
treatment of tuberculosis. While tuberculosis still affects many around
the world, it is now a treatable disease and is no longer the focus of
respiratory medicine in North America.

Another major turning point in the history of respiratory
medicine was the polio epidemics that swept the world. This acute
viral infection often paralyzes the respiratory muscles, which move
air in and out of the lungs. The iron lung, invented by Philip Drinker,
was a cumbersome machine approximately the size of a compact car
that encased the patient’s body from toe to neck leaving only the head
exposed. Using suction to create a push and pull motion on the chest,
the iron lung forced patients’ lungs to move and pull in air. Dr. Rice,
who worked in Edmonton at the height of the polio epidemic, oversaw
the use of 32 iron lungs at one time. Fortunately, in 1955 Jonas Salk’s
polio vaccine was introduced and widely distributed, eventually virtually
wiping out the disease around the world.

While St. Paul’s was known in the early 1900s for having
one ol the best consultants in tuberculosis and silicosis in B.C., Dr.
C.H. Vrooman, most of these early developments had passed before
the hospital started its pulmonary service. In the mid-1960s the P.A.
Woodward Foundation gave a grant to St. Paul’s to establish the
Pulmonary Function Laboratory. Dr. William Young ran this service,
again with the addition of several machines made by Dr. Rice, until
1971. However, it was not until more than a year later after Young left
that Drs. Graeme Copland and Richard Donevan joined the staff at St.
Paul’s and expanded the sophistication and capabilities of the Pulmonary
Unit. Their work also included respiratory care for all patients on oxygen
therapy throughout the hospital. Other changes that have affected
respiratory care include a greater understanding of the dangers of
smoking and inhaling industrial particles such as silica and asbestos. The
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outreach work done by St. Paul’s doctors has had a major effect on the
community’s understanding of heart and lung health.

Donevan and Copland quickly built a clinical practice that
encouraged others around them to attain similar standards of excellence.
Because of the many pulmonary complications linked to AIDS/HIV, in
the early 1980s as this disease gained almost epidemic proportions in
downtown Vancouver, it made sense to create a centre at St. Paul’s for
treating AID patients. The respiratory care for HIV/AIDS patients was
lead to Dr. Lindsay Lawson. Another addition to the respiratory unit
was the Adult Cystic Fibrosis Clinic, which came to St. Paul’s when the
Shaughnessy Hospital closed in 1993.

The doctors at St. Paul’s were skilled clinicians and many of them
published academic papers recounting the observations they made of
their patients during surgery and diagnosis. However, until the late-
1970s, St. Paul’s was not actively engaged in major laboratory research.
This changed in 1977 when Drs. Jim Hogg and Peter Paré were recruited
from McGill University to join the St. Paul’s staff in order to start research
and establish the Pulmonary Research Lab. The Pulmonary Research
Laboratory was also important in strengthening ties between the hospital
and the University of British Columbia and in helping the medical school
expand. Dr. Hogg was the first full-time professor based at St. Paul’s, and
when the respiratory division leadership was taken on by Peter Paré in
1982 it was the first university division to be centred at St. Paul’s.

In the intervening years the research has outgrown not only
the first Pulmonary Research Labs, but also the succeeding MacDonald
Research Labs. In 1993 Dr. Bruce McManus, a cardiovascular pathologist
and researcher, joined the faculty at St. Paul’s bringing with him the
University of Nebraska Medical Centre Cardiovascular Registry. This
expanded the work at St. Paul’s into the field of cardiovascular research
and completed the circle of heart and lung diagnosis, treatment and
research. In the late 1990s the cardiopulmonary research program
had completely outgrown the MacDonald Research Labs. A group of
investigators, together with university and hospital administrators
worked together with a number of other funding groups including the
B.C. Lung Association and the Heart and Stoke Foundation of B.C. and
the Yukon to develop an application to the Canadian Foundation for
Innovation (CFI). The CFI provided over $6-million of the over $17-
million award that was used to establish what has become the James
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Hogg iCAPTURE Centre for Cardiovascular and Pulmonary Research.
Now, the iCAPTURE Centre is home to heart and lung researchers from
all over the world. While there has been a long history of collaboration
between clinicians and researchers in Canada, this idea has truly taken
root at the interdisciplinary iCAPTURE Centre.

The work done at St. Paul’s has always focused on ensuring the
utmost quality in patient care, and the research at the hospital continues
this. As we reflect back on the history of the development of St. Paul’s it
is with an eye to the future developments in research and patient care
for heart and lung disease.
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Chapter 1: The Beginning of Open Heart Surgery
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introduction

Heart surgery itself, especially open-heart surgery, had only
recently emerged as a recognized technique in the late 1950s when
St. Paul’s began to plan for its first cardiac surgery. The development
of cardiac surgery at St. Paul’s Hospital is an exhilarating part of the
hospital’s past, and one that shows St. Paul’s history of pioneering work.
Not only was St. Paul’s a pioneer in the sense of doing work that was
new around the world, but St. Paul’s was one of the first community
hospitals to start this sort of work. Even more impressive, St. Paul’s
developed its own heart-lung bypass machine—the only bypass machine
designed and built in Canada.

Until the late 19" century heart surgery was considered next
to impossible. Most medical professionals considered the heart to be
surgically untouchable, making it one of the final frontiers for surgery.
As late as 1896, Stephen Paget, who is well-known for his work in
experimental medicine, wrote, “Surgery of the heart has probably
reached the limits set by nature to all surgery; no new method, and no
new discovery can overcome the natural difficulties that attend a wound
of the heart.” Fortunately, Paget’s predictions have not been bourn out.
By the end of the century, doctors had attempted surgery for cardiac
wounds, pulmonary embolus and inflammation of the pericardium.

In 1923, Sir Henry Souttar made possibly the first attempt to open
a mitral valve by passing his finger through a purse-string suture, into
the left atrium. The same year, E. Cutler and S.A. Levine succeeded in
widening a scarred heart valve. However, these occasional successes were
followed by many more failures.

Early heart surgery was performed as a closed-heart procedure
and used a variety of instruments that were passed into the still-beating
heart through a purse-string suture. The main problem for heart



surgeons was that the major organs could only withstand a short period
without oxygen. Surgeons were trapped in a Catch-22 situation—they
needed to stop the heart to perform life-saving surgery, but stopping the
heart killed the patient. Without the ability to open up the heart and
stop the flow of blood during the operation, surgeons worked essentially
blindly, and only relatively minor heart wounds and defects could be
treated.

Working from his research into groundhogs’ ability to hibernate,
Dr. Bill Bigelow of Toronto discovered that lowering patients’ body
temperatures decreased their need for oxygen. Bigelow was able to show
that at safe hypothermic temperatures the vital organs could withstand
a stop in blood flow for eight to ten minutes. This made it possible for
surgeons to perform the first open-heart surgery. However, the very
short time of cardiac arrest that hypothermic methods allowed, still
meant only relatively minor heart surgery could be performed. In many
cases surgeons opened the heart only to discover defects too numerous
or complicated to fix during the safe window of time.

Preparing for the First Cardiac Surgery at St. Paul’s

The end of the Second World War was followed by a period of
prosperity, growth and technological development in North America.
These changes encompassed St. Paul’s hospital, which up until the 1950s
had been a very good, but small community hospital. St. Paul’s was
opened in 1894 by the Sisters of Providence to serve the mining and
fishing camps as well as the local English Bay community. Although the
hospital started a Department of Radiology in 1912 and was the first
hospital in B.C. to use radium for treating cancer, by the 1950s St. Paul’s
had grown into a traditional general hospital that boasted few special
procedures. There had been a genial rivalry between the Vancouver
General, which had opened eight years earlier, and St. Paul’s since the
beginning, and in the mid-1950s St. Paul’s seemed to be falling behind its
local “competitor.” The general impression at the time was that St. Paul’s
was “long on the art of medicine and short on the science of medicine.”
The staff and administration of the hospital recognized that medicine was
advancing rapidly and that St. Paul’s would be left behind if it did not
move quickly to address these changes.

The urge for change may have also been spurred on by the
opening of the medical school at UBC in 1950 and the signing of the

Spirit of Discovery: the history of cardiopulmonary pioneers at St. Paul's Hospital

3



hospital academic agreement in 1952. Although St. Paul’s had signed an
alfiliation agreement with the university, in the beginning VGH was the
major hospital affiliated with UBC. Dr. Bill Hurlburt, Dr. John Sturdy and
many of the other doctors at St. Paul’s wanted to develop an academic
Department of Medicine at the hospital. This meant strengthening St.
Paul’s clinical management, teaching and research abilities. To help
achieve these goals the Departments of Medicine, Pathology and Surgery
came together to create the Clinical Investigation Unit in 1956. The first
project of the new unit was to reorganize the electrocardiographic (ECG)
service so that the fees from the interpretation of the tracings would be
pooled and used as an operating fund for the Unit's other goals. By the
time Dr. Doris Kavanagh-Gray arrived in 1959, the ECG fees were being
dedicated to raise money for the Clinical Investigation Unit’s projects. Its
first priority was to establish a cardio/respiratory service.

“Before 1 came here the internists were reading the results [of the
ECGs] and they would pocket the little fee that went with it,” Kavanagh-
Gray says. “When I came they figured that really [ ought to be doing it
for nothing because I had this wonderful place to work, and it was fine
with me. So I did all the readings of the cardiograms and the money then
went to develop other things. It might go to support a cardiologist for the
first six months till he or she could get on her or his feet, or whatever.”

The ECG revenue gradually grew over the next decade from
$2,000 a year to approximately $16,000 a year. According to Kavanagh-
Gray, the program worked well and raised money to build and buy
equipment, to help pay salaries and to establish new programs. “I had
to admire the internists for voluntarily giving up this little sinecure that
they had, had to admire myself for doing it for nothing, and I had to
admire Bill Hurlburt for his foresight in seeing that these funds could be
diverted to other areas to develop the hospital.”

St. Paul’s was not the first hospital in B.C. to perform open-
heart surgery. However, it was one of the first community-based, non-
university hospitals in the world to perform open-heart surgery. At the
time, the predominant philosophy was that only major research hospitals
could attempt heart surgery. Although St. Paul’s had only minimal
affiliation with the university at that stage, the hospital was not content
to sit back and watch the big boys get all the glory. The first open-heart
surgery in B.C. was performed at the Children’s Hospital, which was
part of VGH at the time, in October of 1957 using a bubble oxygenator
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to repair a hole in the heart of a nine-year-old boy. The same year, after
prolonged debate, the St. Paul’s administration decided the hospital had
enough patients to justify establishing cardiac diagnostic and open-heart
surgical services—they took the first steps on the path toward creating
what would grow to be one of the leading centres for cardiovascular
pulmonary research, treatment and care in Canada. The administration
and staft of St. Paul’s set out to prove that hospitals without major
university affiliation were every bit as capable of performing open-heart
surgery if they had the proper equipment and facilities. The next problem
was getting the proper equipment.

In addition to revenue from the ECG fund, the Clinical
Investigation Unit received grants from the B.C. Heart Foundation and
the Woodward Foundation, and Dr. Harold Rice began ordering cardiac
catheterization equipment so that services could begin in 1959. However,
in spite of these grants, much of the equipment, especially the heart-lung
bypass machine, was still too expensive for the hospital. For example,
the Mayo-Gibbon heart-lung machine cost $45,000.00—a prohibitive
price for St. Paul’s. Following in the make-due-or-do-without pattern
that had been set by the Sisters of Providence, Rice set out to design and
build much of the necessary equipment for the new cardiac diagnostic
and surgical services. One of his first developments was a new method
of analyzing blood oxygenation. The standard Van Slyke method took
half an hour per test, and was quite expensive. Rice developed a colour
photoelectronic method that allowed for a dozen tests to be done in the
same amount of time. Other inventions included pulmonary function
equipment to test CO, levels and total lung volumes, and a heart-lung
bypass machine.

Rice had come to St. Paul’s from Edmonton for an internship in
1955, and Hurlburt asked him to stay on as the director of the Clinical
Investigation Unit. By all accounts, Rice had an incredible mind and
was capable of designing and building just about any medical device.
He was also known to be ditficult to work with at times. Kavanagh-
Gray has described him as a “small, vigorous and sometimes vexatious
physiologist. He was a very innovative, inventive man. Irritating, but
very innovative.” Similarly, Dr. Bob Gourlay, the Chief Surgeon at
St. Paul’s from 1958 to 1978, once said about him in an interview,
“Harold was a very ditficult person as you well know, and Harold was a
tremendous fellow to make anything.”
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Rice’s inventions did not start at St. Paul’s. In 1940 he created
the first in what would become an impressive series of medical devices.
At the time penicillin was a new and precious drug and doctors were
trying to find the most efficient way to give it to patients. Rice invented
an apparatus that administered a controlled dose of penicillin to patients
twenty-four hours a day. The next year he designed and built an
electroencephalograph (EEG) for the Winnipeg General Hospital. It was
the first such machine in Western Canada and the EEG service at the
Winnipeg General that grew from Rice’s invention was frequently used
by the armed services. In 1942 Rice was awarded the Reeve Prize for
Research by the University of Toronto. Rice’s inventions and adaptations
of medical devices were impressive enough that it was not uncommon
for equipment suppliers from both Canada and the U.S. to ask his advice
or to see how he had solved a particular mechanical or medical problem.
In later years he was invited to work at NASA, but chose instead to stay
in Canada.

Rice and his wife, Dorothy, moved to Edmonton in 1949. Rice’s
PhD thesis had been on the nervous control of respiration and when the
polio epidemic swept the city in 1953, he worked to regulate the iron
lung machines. The iron lung was a coffin-like machine that enclosed
patients from neck to feet with only their heads exposed to the air. Using
suction on the body, the iron lung forced the patient’s lungs to move,
thereby pulling in and pushing out air. At the peak of the Edmonton
epidemic, 32 iron lungs were in service. The experience of working to
regulate the iron lungs had a major impact on Rice. “This was the final
event that convinced me that a new era in medicine had begun where
scientific and technical resources would aid the experience and skill and
knowledge of the traditional doctor,” he wrote. In cardiac surgery this
new era was already dawning.

Creating a pump that could replace the heart during surgery
was relatively simple; the difficult part was in oxygenating the blood
before returning it to the body. The first heart-lung bypass machine
was developed by Dr. John Gibbons. The machine acted as both heart
and lungs pumping and oxygenating blood for the patient, allowing
doctors to stop the heart and let the blood drain out of it before
beginning surgery. As Dr. Kavanagh-Gray has written, “From that
moment, no lesion could resist surgical correction. Every month, and
at every international meeting, new surgical triumphs were revealed
to a breathless audience.” Gibbons performed the first successful open-
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Dr. Rice explains an early
bleod gas (CO,) analysis
machine to g colleague

heart operation with a complete bypass of the heart using a heart-lung
machine in 1953, when he closed an intra-atrial septal defect, commonly
known as a hole in the heart. In the early fifties other open-heart
techniques were also attempted. These procedures relied on a variety of
techniques including cross-circulation, where one patient’s heart pumped
and oxygenated blood for a second patient whose heart was stopped
while surgery was performed, and hypothermia, where patients’ body
temperatures were lowered to decrease their need for oxygen.

The same year as Gibbons performed the first successful open-
heart surgery with a by-pass machine, Dorothy Rice became the fourth
open-heart surgical patient
in the world and the first
at the Mayo Clinic. Both
Dr. Rice and Dorothy had
known that she had a
congenital heart defect,
however, because of the
limited diagnostic testing
that was available at the
time, the exact nature
of her condition was
unknown. The defect
limited her physical activity and doctors told her she would likely only
live to be middle aged. “Today, with scores of new and radical procedures
being employed daily, it is difficult to appreciate that many, probably the
majority, of doctors, decried the aim of operating on the heart,” wrote
Rice. “One famous doctor in Boston publicly declared it to be impossible.
One of my Edmonton colleagues told me it was medical malpractice.
How things have changed.”

Although the Mayo Clinic had completed its research and was
ready for its first open-heart patient, the doctors were very frank about
the possible outcome of the surgery. Up to that point only three open-
heart operations had been performed, one in Boston, one in Philadelphia
and one in Minneapolis. The results were that one patient was cured,
one patient died and the other survived, but with no change in the
condition—exactly a fitty per cent success rate. While doctors were
able to correct Dorothy’s atrial septal defect, a second defect was found
during the surgery, an anomalous pulmonary vein. Without a heart-lung
bypass machine doctors could not repair this second defect. By 1958,
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Dr. Rice with the heart-
{ung machine he invented.
This machine was used in
over a thousand open-heart
operations before it was
retired to the hospital
archives, where it is still on
display

however, the Mayo Clinic, working with Dr. Gibbon, had developed

a heart-lung machine and was ready for patient trials. Dorothy had a
second open-heart operation to repair the remaining defect. For the

first time, in her late-forties, Dorothy had normal blood circulation.

The result of the second surgery was to create an avid golfer who lived
to be almost 77 years old. Having seen the Mayo-Gibbons machine in
action and the results of the surgery first hand, Rice was intrigued by

the surgical possibilities
by-pass machines opened.
The same year he told his
colleagues at St. Paul’s that
he was confident he could
build just such a machine
out of stainless steel. “I
was amazed when they
accepted that statement,”
he wrote. Fortunately

for all, both Rice and his
colleagues were right to be
confident.

With grants from
the B.C. Heart Foundation,
the B.C. Polio Foundation,
the Koerner Foundation,
the Women’s Auxiliary
and the B.C. Medical
Foundation and money
from the ECG pool as well
as other donations from
doctors at the hospital,
Rice set out to develop what Dr. Al Gerein has referred to as the Rice
Modification of the Mayo-Gibbon Oxygenator. When Rice started he
wanted to create a machine that could be completely sterilized. Made
out of soldered stainless steel, Rice’s machine could be taken apart and
sterilized in the autoclave meaning that it was much less susceptible
to causing infection in patients than some other designs. According to
Gloria Stephens, the scrub nurse on the first open-heart surgery at St.
Paul’s, Rice practically built the machine out of odds and ends and old
bandage tins. “He went through the hospital and he’d see something and
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he’d say, ‘oh, I can use that and this,’” says Stephens. The machine went
on to be used in over one thousand operations. It never failed to provide
adequate oxygen and was never associated with acidosis or infection.

According to Gourlay, there was a great deal of debate at the time
over the various merits of the different styles of oxygenators—the screen,
disk and bubble oxygenators. Rice’s machine was a screen oxygenator.
The blood would flow
down the screens and pick
up oxygen as it flowed
across them.

In addition to
designing and building the
heart-lung machine, the
staff at St. Paul’s had to test
it before it could be used
on patients. The testing
was done in the animal
labs, where, Gourlay once
joked, “We put dogs back together and sent them home again.”

The testing included all aspects of the machine’s function and
surgical techniques. “We were testing everything,” says Stephens.
“How to give the patient enough blood, how to keep the blood from
coagulating, we were doing all that research. So we would operate
on dogs, establish a problem with their heart, nurse them back to
health, and then operate on them again to correct the defect with that
antiquated stuff that we had. But it worked.”

As in other hospitals, the push for developing cardiac surgery
came mainly from the thoracic surgeons. Leading the pack were Gourlay,
Dr. Ted Musgrove and Dr. G. Coursley. Musgrove came to Vancouver
to start practice in 1952. He had trained at the Mayo Clinic and his
background was in general and thoracic surgery. Musgrove went on to
develop peripheral vascular surgery at St. Paul’s. Coursley was also a
thoracic surgeon. However, it was Gourlay who led the surgical team.

Gourlay had strong ties to St. Paul’s—his father, Dr. Henry
Gourlay, had been a surgeon at the hospital before an early death from
pneumonia, and his mother was part of the first class of nurses at St.
Paul’s. After getting his medical degree at McGill University in 1942,
Gourlay did an MSc in Experimental Surgery in 1951—his thesis work
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