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The Evolution of Heart Transplantation: A 50-Year Study Guide

This study guide provides a comprehensive overview of the history, milestones, and future directions of

heart transplantation, based on the 50th-anniversary chronicle published by The Journal of Heart and
Lung Transplantation. It covers the pioneering surgeries of the 1960s, the technological hurdles of the

"dark years," and the modern advancements that have made the procedure a standard of care for end-

stage heart failure.

Key Concepts and Historical Milestones

The First Human Heart Transplant

On December 3, 1967, South African surgeon Christiaan Barnard performed the world’s first human-to-

human heart transplant at Groote Schuur Hospital in Cape Town.

The Patient: Louis Washkansky, a 53-year-old man with diabetes and severe heart failure.

The Donor: A 25-year-old woman.

The Outcome: Although Washkansky died after 18 days, the procedure proved that human heart

transplantation was surgically possible.

The Pioneering Technique

While Barnard performed the first surgery, the surgical techniques he used were established by Norman
Shumway and colleagues at Stanford University, following original descriptions by Russell Brock in

London.



The "Dark Early Years" and the Moratorium

Following the initial success, the field faced a period of "universally poor outcomes."

1968–1969: 150 transplants were performed by 50 different teams globally, but results were

disappointing due to organ rejection and lack of diagnostic tools.

1970: An unofficial moratorium was placed on human heart transplantation due to these failures and

the contentious nature of the procedure.

Turning Points: The moratorium was eventually lifted as research advanced in areas like cold organ

storage, rejection diagnosis via endomyocardial biopsy, and the legal acceptance of "brain death."

Major Advancements in Immunosuppression

The success of modern transplantation is largely attributed to the evolution of immunosuppressive drugs,

which prevent the recipient’s body from rejecting the donor heart.

Cyclosporine (Early 1980s): Originally used in renal transplants, its introduction to heart

transplantation dramatically improved survival rates and made "bridging" patients to transplant

feasible.

Mycophenolate Mofetil (MMF) (Late 1990s): Following the first multicenter immunosuppression trial

in 1998, MMF became the antimetabolite of choice for heart transplant recipients.

Short-Answer Practice Quiz

1. Who were the surgeons responsible for the first human heart transplantations in the United
States? Answer: Norman Shumway and Edward B. Stinson (January 1968), followed by Richard Lower

four months later.

2. What is the median life expectancy extension for a patient receiving a heart transplant today?
Answer: Heart transplantation extends life by a median of 14 years.

3. What specific technology allowed surgeons to look inside the transplant process in the early
1990s to better understand vascular disease? Answer: Intravascular ultrasonography.

4. What was the purpose of the National Heart Transplantation Study (NHTS) established in the
1980s? Answer: To consider patient selection processes, the social, economic, and ethical consequences

of the procedure, and the potential for national expansion of insurance coverage (specifically Medicare)

for the surgery.

5. Who was Hamilton Naki, and why is he significant in transplant history? Answer: Naki was a

surgical laboratory assistant at the University of Cape Town who, despite the restrictions of the apartheid

regime, became a principal surgical assistant and anesthetist for animals. He assisted in training scores of

surgeons and was posthumously recognized for his incredible dexterity and finesse.



6. What is the difference between DBD and DCD donors? Answer: DBD refers to Donation after Brain

Death, which has been the standard; DCD refers to Donation after Circulation Death (non-beating hearts),

a newer source used to expand the donor pool.

Essay Prompts for Deeper Exploration

1. The Interplay of Technology and Ethics

Analyze how the evolution of heart transplantation was dependent not just on surgical skill, but on societal

and legal shifts. In your essay, discuss the significance of the definition of "brain death" and the role of the

National Heart Transplantation Study (NHTS) in transitioning heart transplantation from an experimental

procedure to a standard therapy.

2. Overcoming the Barrier of Rejection

Describe the "fine balance" clinicians must maintain regarding immunosuppression. How did the

introduction of cyclosporine and mycophenolate mofetil (MMF) change the trajectory of the field, and what

late-stage complications, such as cardiac allograft vasculopathy, continue to challenge long-term survival?

3. The Future Donor Pool: Beyond Human Donors

The source context suggests that the next 50 years will focus on expanding the donor pool. Evaluate the

potential and the challenges of xenotransplantation and Donation after Circulation Death (DCD). Discuss

how emerging fields like genome editing and synthetic biology might integrate with these transplant

methods.



Glossary of Important Terms

Term Definition

Bridge-to-Transplant The use of a mechanical total artificial heart or assist device to keep a patient

alive until a donor heart becomes available.

Cardiac Allograft
Vasculopathy (CAV)

An accelerated form of atherosclerosis that occurs in the transplanted heart; it

was first observed in Christiaan Barnard’s second transplant patient.

Cyclosporine A revolutionary immunosuppressive agent introduced in the early 1980s that

dramatically improved transplant survival rates.

Donation after Circulation
Death (DCD)

The transplantation of "non-beating" hearts from donors whose death is
determined by the cessation of circulation rather than brain function.

Endomyocardial Biopsy A diagnostic tool used to identify graft rejection and document its resolution after

therapy.

HRQOL Health-Related Quality of Life; a metric used by nursing and medical

professionals to evaluate the well-being of transplant and mechanically-assisted

patients.

Immunosuppression The medical suppression of the immune response, necessary to prevent the

recipient's body from attacking the donor organ.

Xenotransplantation The transplantation of living cells, tissues, or organs from one species to

another (e.g., animal to human).
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