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A heart transplant is a life-saving surgical procedure that replaces
a severely diseased or failing heart with a healthy heart from
an organ donor. Donor hearts are matched to patients who
need them based on factors like blood type, body size, and
urgency. The transplant procedure involves removing the failing
heart, connecting the donor heart to the major blood vessels,
and ensuring the heart functions properly after surgery. Transplant
patients need to take medications for the rest of their lives to prevent
organ rejection, and they must receive ongoing monitoring for
complications. While heart transplants signi cantly improve quality
of life and survival rates, challenges like donor shortages and the
risk of rejection persist. Advances in surgical techniques, dono r
management, and post-operative care continue to improve heart
transplants, underscoring the vital role of organ donation in o ering
new hope to patients.

kids .frontiersin.org March 2025 | Volume 13 | Article 1469721 | 1


https://kids.frontiersin.org/
https://kids.frontiersin.org/articles/10.3389/frym.2025.1469721
https://kids.frontiersin.org/articles/10.3389/frym.2025.1469721
https://doi.org/10.3389/frym.2025.1469721
https://kids.frontiersin.org/articles/10.3389/frym.2025.1469721
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2025.1469721
https://kids.frontiersin.org/article/10.3389/frym.2025.1469721
https://kids.frontiersin.org/article/10.3389/frym.2025.1469721

DONOR

A person who has been
declared dead by
doctors or who has

non recoverable brain
damage. They can
provide their heart and
other organs to
patients who need

a transplant.

RECIPIENT

The recipient is the
patient who receives a
heart transplant.

CONGENITAL

The word to describe
abnormalities or
conditions that people
are born with, rather
than those that develop
later in life.

WHAT IS AHEART TRANSPLANT?

Sometimes, a person with a very sick, poorly working heart can get
a new, healthy heart from an organ donor . This process is called a
heart transplant. A heart transplant involves a surgery in which  doctors
replace a person's diseased or failing heart with a healthy hear t from a
donor who has died and chosen to donate their organs. The donated
heart can make a huge di erence, allowing the recipient to live a much
better and longer life.

The rst heart transplant was performed in 1967, by a surgeon
named Christiaan Barnard in South Africa. Barnard learned a lot from
earlier work done by another surgeon, Norman Shumway, in the
United States. The rest of this article will explain who might need
a heart transplant, how hearts are donated, what happens during
the operation, and what the outcomes are for people who receive
new hearts.

WHO MIGHT NEED A HEART TRANSPLANT?

Not everyone who has heart problems needs a heart transplant.
Transplants are reserved for those with the most severe problems.
There are several main reasons why someone might need a new
heart [1].

The rst reason is severe heart disease. Some people have ser ious
heart conditions that damage their heart muscles, making the wall s
of the heart and its blood vessels weak or sti . Heart diseases inc lude
conditions like cardiomyopathy, where the heart muscle becomes
enlarged or thickened, and coronary artery disease, where the bl ood
vessels that supply the heart with blood become narrow or blocked
These conditions can severely impact the heart's ability to functi on
properly. Severe heart disease can lead to heart failure, whic h happens
when the heart cannot pump blood as well as it should. Heart disea se
can make it hard for a person to breathe and do everyday activities
Imagine your heart as a pump that pushes water through a hose. If the
pump is weak, it cannot push enough water through, and the water
ow slows down. Similarly, if the heart is weak, it cannot push eno  ugh
blood through the body, causing fatigue and di culty breathing.

Congenital heart defects are another common reason for heart
transplants. Some people are born with heart problems that can be
very serious and might require a transplant later in life. Thes e defects
can a ect the structure of the heart and include holes in the heart,
abnormal valves, or problems with the heart's chambers. Sometime s
these issues cannot be fully corrected with surgery, and a transpl ant
becomes necessary. Finally, there are other heart conditions, like viral
infections or in ammation, that can damage the heart so much thati t
needs to be replaced.
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REJECTION

The body has an
immune system that
recognizes a donors
heart as being from
another person. Cells
and antibodies in the
blood attack the new
organ in a process
called rejection. Drugs
are used to prevent or
stop this.

CARDIOLOGIST

A doctor who has a
specialist interest in
heart diseases. This is
di erent to a cardiac
surgeon who does
operations on the heart
and performs heart
transplant surgery.

ANESTHETISTS

Doctors that use
various drugs to make
patients temporarily
unconscious and pain
free during surgeries.
They keep patients
stable during surgery
and look after them on
intensive care.

HOW ARE HEARTS DONATED?

Heart donation is a very generous act of giving after people hav e died.
People can choose to become organ donors, usually when they get a
driver's license or sign up through an organ donor registry. In some
countries, everyone is assumed to be an organ donor unless they
decide to opt out. Becoming an organ donor is a decision to give
others the gift of life after you pass away. The donor's family sho uld
give their permission for the donor's heart to be used in a transpl ant.
Even if someone has registered already as a donor, their family should
agree to the donation at the time of death. Special nurses are trained
help families understand organ donation and guide them throughth e
process in these situations.

When a donor heart becomes available, doctors look at a list of  people
who need a heart transplant to nd the best match. Doctors consider
the blood type, body size, and how sick the patient is. Matching is
crucial to reduce the risk of rejection , in which the recipient's body
attacks the new heart. Once a match is found, the heart is checked to
make sure it is functioning well, then it is removed from the donor 's
body by expert surgeons. The heart is then carefully transporte d to
the hospital where the recipient is waiting. Time is critical becaus e the
heart needs to be transplanted within a few hours after being remove d
from the donor's body.

THE HEART TRANSPLANT OPERATION

A heart transplant is a major operation and needs many doctors
and nurses to work closely together, including cardiologists |,
transplant coordinators, surgeons, anesthetists, and intensive care
specialists. Here is a step-by-step look at how a heart transplan t is
done [2, 3].

First, to prepare for the transplant, the recipient is put under gen eral
anesthesia, which means they will be asleep and will not feel
anything during the surgery. Anesthesia helps ensure that the pati ent
is comfortable and pain-free throughout the procedure. The sur  geon
then makes a cut in the chest and carefully accesses the heart. The
patient is connected to a heart-lung machine, which pumps blood
throughout the body during the operation.

The surgeon removes the failing heart by cutting through the major
blood vessels that connect the heart to the body. This part of the
operation is delicate and requires great precision to ensure the  blood
vessels that have been cut are ready to connect to the new heart
(Figure 1). Once the sick heart is removed, the new, healthy donor
heart is sewn into place, connecting it to the major blood vesselsi n
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Figure 1

In a heart transplant,
the recipient's heart is
removed and the donor
heart is connected by
joining the major blood
vessels together. Once
the heart receives a
good blood supply, it
will then start beating
and pumping blood
throughout the body.
The time that the donor
heart is outside of the
body and without a
blood supply must be
kept as short as
possible.

INTENSIVE CARE
UNIT (ICU)

A hospital ward where
patients with
complicated issues go
for specialized care,
including after major
surgeries like

heart transplants.

IMMUNO-
SUPPRESSANTS

A combination of drugs
taken by patients after a
transplant to prevent
the body from rejecting
the new organ. These
drugs must be

taken forever.

the recipient. This ensures that blood can ow properly through th e
new heart.
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Once everything is connected, the new heart starts beating when its
blood supply is returned. Sometimes doctors may need to givethene w
heart a little electric shock to get it going. They also use medica tionsto
help the heart start beating regularly and strongly. Finally, the surgeon
closes the chest, and the recipient is moved to the intensive care unit
(ICU) to recover. The chest is closed with wires, to put the breastbone
back together, and stitches are used to close up the skin.

WHAT HAPPENS AFTER A HEART TRANSPLANT?

Recovery from a heart transplant takes time and care. After the sur gery,
the patient stays in the ICU for a few days to make sure the new
heart is working well. A transplant patient will spend several week s
in the hospital to ensure everything is healing properly. Doctors a nd
nurses closely monitor the patient's heart function, blood press ure,
and overall health. Heart transplant recipients need to take spec ial
medicines called immunosuppressants forthe rest of their lives. These
medicines help prevent the body from rejecting the new heart. With  out
these drugs, the immune system would see the new heart as foreign
and attack it.

After leaving the hospital, frequent visits to the doctor are necess ary
to check on the health of the new heart and make sure there
are no complications. These check-ups include blood tests, hea rt
biopsies, and imaging studies to monitor the heart's condition and
function. Transplant recipients are encouraged to eat healthy, exercise,
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and avoid smoking or drinking alcohol to keep their new hearts
healthy. Maintaining a healthy lifestyle is crucial to the long-ter m
success of the transplant. Transplant recipients must watch close ly
for any signs of infection, as they are more prone to getting sick
because the immunosuppressants they must take can make infection s
more likely.

LONG-TERM OUTCOMES OF HEART TRANSPLANTS

A heart transplant can be life changing. Most people who get a
heart transplant feel much better. They have more energy and can
do things they could not do before, like walking longer distances
and enjoying hobbies. Activities that were once di cult orimpos  sible
become possible again. People can live for many years after a h eart
transplant. With good care, some can live 10-20 years with their new
hearts. Advances in medical care continue to improve the outcomes
for transplant recipients.

There are challenges, too. The immune system always tries to
reject the new heart, which is why immunosuppressants are so
important. Sometimes, the new heart might develop problems,
but doctors can help manage these issues. Regular monitoring
and prompt treatment of any complications are essential. If
you know someone who has had a heart transplant, being a
good friend and oering support can make a big dierence.
Simple acts of kindness and understanding can help them through
their recovery.

DONATION IS A GIFT OF LIFE

Heart transplants save lives. When people who are very sick and h ave
no other treatment options get a new heart, they have a chance
to live a full life. Because there are fewer donors than there are
people in need of hearts, not all patients will get the chance to
have a heart transplant. Some patients may have a heart pump
inserted to give them more time to nd a donor ( Figure 2), but
not everyone is suitable for this procedure and the pumps can
have complications.

Heart transplantation is only possible because of the kindness o f
donors and their families. In short, organ donation provides a
second chance at life for those who might otherwise have no
hope [4]. By understanding who might need a heart transplant,
how the process works, and what the outcomes are, we hope
you are now better able to appreciate the incredible gift of a
healthy heart. One day, you might be part of this life-saving pro cess,
whether by raising awareness or making the choice to donate your
own heart [ 5].
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Figure 2

Heart pumps are
sometimes used in
patients to help with
their heart failure.
There are too few
donor hearts for
waiting patients, so
these pumps can be
used to keep the heart
beating and keep
patients alive while they
wait for a donor organ.
Heart pumps are
powered by a battery
outside the body,
through a driveline
cable that passes into
the chest. When a
donor heart becomes
available, the pump and
the recipient's heart are
removed together and
replaced with the
transplanted heart.

Figure 2
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YOUNG REVIEWERS

AARAV, AGE: 12

Hai, | am Aarav, a 12 year old studying in Grade 7. Some of my hobbies ar e playing
the piano, cricket and solving Rubik's Cubes. One of my favorite s ubjects in school
is maths because | enjoy the logic based approach of it, and learnin g new concepts
always excites me. When | grow up | want to be an architect.

SWAKRITI, AGE: 8

| am Swakriti. | love to perform science experiments at home. | am v ery inquisitive
and ask di erent questions about day to day life. | also have a small mi croscope of
my own under which | view leaves, owers, mosquitos and many other s amples. |
also love to do gymnastics, yoga and trekking and meeting new peopl e.
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