OPEN HEART SURGERY, CLOSED HEART SURGERY AND BYPASS
SURGERY

Open heart surgery, also known as traditional or conventional heart surgery, is a surgical
procedure that involves accessing the heart by creating a large incision in the chest. This
procedure provides direct visualization and access to the heart, allowing surgeons to perform
various complex cardiac procedures. Here are some key points to elaborate on open heart

surgery:

Procedure: Open heart surgery involves temporarily stopping the heart and diverting the
blood flow away from the heart and lungs. To maintain blood circulation and oxygenation, a
heart-lung machine is used. The machine takes over the functions of the heart and lungs,

allowing the surgeon to perform the necessary procedures on the heart.

Heart-Lung Bypass: During open heart surgery, the heart-lung machine is connected to the
patient's circulatory system. It pumps and oxygenates the blood, bypassing the heart and
lungs. This enables the surgeon to operate on a still and bloodless heart, as well as repair or
replace damaged heart valves, coronary artery bypass grafting (CABG), or other necessary

procedures.

Incision Size: Open heart surgery requires a significant incision, typically a sternotomy,
which involves cutting through the breastbone (sternum) to access the heart. This large
incision provides ample space for the surgeon to perform the required procedures and allows

for better visualization of the heart.

Recovery Time: The invasiveness of open heart surgery often results in a longer recovery
period compared to less invasive procedures. Patients may spend several days to weeks in the
hospital, depending on the specific procedure performed and their individual healing process.
Recovery typically involves gradually regaining strength, monitoring incision healing, and

participating in cardiac rehabilitation programs.

Scarring: The large incision in open heart surgery can leave more noticeable scarring.
However, modern surgical techniques aim to minimize scarring by using advanced closure

methods and sutures that promote healing and reduce scar formation.

Complications: Open heart surgery carries a higher risk of certain complications due to its

invasiveness and the need for the heart-lung machine. Some potential complications include



infection, bleeding, blood clots, stroke, irregular heart rhythms, or lung problems. However,
the risks are generally managed through careful preoperative assessment, meticulous surgical

technique, and postoperative care.

Surgical Options: Open heart surgery is a versatile approach that can be used for a wide
range of complex cardiac procedures. It is commonly performed for procedures such as
coronary artery bypass grafting (CABG), heart valve repair or replacement, atrial or

ventricular septal defect closure, and others that require direct access to the heart.

Cost: Open heart surgery tends to be more expensive than less invasive procedures due to its
complexity, longer operating room time, the need for a heart-lung machine, and the resources

required for postoperative care and monitoring.

It's important to note that open heart surgery is a major procedure that requires specialized
surgical teams and facilities. The specific details of the procedure, risks, and recovery will
vary depending on the individual patient, the underlying heart condition, and the surgical

approach chosen by the healthcare team.

Closed heart surgery, also known as minimally invasive or off-pump surgery, refers to
surgical procedures performed on the heart without the need for opening the chest cavity and
stopping the heart. Instead, it involves using smaller incisions or punctures and specialized
instruments to access and operate on the heart. Here are some key points to elaborate on

closed heart surgery:

Procedure: Closed heart surgery is performed without the use of a heart-lung machine,
eliminating the need to stop the heart and divert the blood flow. Instead, the heart continues to

beat during the procedure, allowing for a more physiologically natural state.

Heart Exposure: Minimally invasive techniques are used to access the heart. This can
include small incisions between the ribs, using endoscopic instruments or robotic-assisted
surgery. These techniques provide access to the heart without opening the chest cavity widely,

thus minimizing trauma to the surrounding tissues.

Incision Size: Compared to open heart surgery, closed heart surgery involves smaller
incisions or punctures. This reduces the size of the scars and decreases the potential for

postoperative pain and complications associated with large incisions.



Recovery Time: Closed heart surgery generally offers a shorter recovery time compared to
open heart surgery. The smaller incisions result in less tissue damage, reduced pain, and a
quicker return to normal activities. However, the specific recovery period can vary depending

on the procedure performed and the individual patient's overall health.

Hospital Stay: Due to the less invasive nature of the procedure and the quicker recovery,
closed heart surgery often allows for a shorter hospital stay compared to open heart surgery.
In some cases, patients may even be eligible for same-day discharge, returning home on the

day of the surgery.

Scarring: Closed heart surgery typically results in smaller scars or puncture wounds
compared to open heart surgery. The smaller incisions used in minimally invasive approaches

help minimize scarring and improve cosmetic outcomes.

Complications: Closed heart surgery is generally associated with fewer complications
compared to open heart surgery. The reduced trauma to the chest cavity and the avoidance of
the heart-lung machine can result in a lower risk of certain complications, such as bleeding,

infection, stroke, or lung-related issues.

Surgical Options: While closed heart surgery offers advantages in terms of reduced
invasiveness, it may not be suitable for all types of heart procedures. The range of procedures
that can be performed using closed heart techniques is more limited compared to open heart
surgery. It is commonly used for procedures such as minimally invasive coronary artery
bypass grafting (CABG), mitral valve repair or replacement, atrial septal defect closure, or

certain arrhythmia treatments.

Cost: Closed heart surgery can be a cost-effective option compared to open heart surgery.
The shorter operating room time, reduced hospital stay, and potentially lower complication

rates can contribute to overall cost savings.

It's worth noting that closed heart surgery requires specialized training and expertise in
minimally invasive techniques. Not all patients or conditions may be suitable for this
approach, and the choice of surgical technique should be determined based on individual

patient factors and the recommendation of the healthcare team.



Cardiopulmonary bypass (CPB), also known as heart-lung bypass, is a technique used in
cardiac surgery to temporarily take over the functions of the heart and lungs during the
procedure. It involves diverting the patient's blood away from the heart and lungs,
oxygenating and circulating it using a heart-lung machine, and then returning it to the body.

Here are some key points about cardiopulmonary bypass:

Purpose: The primary purpose of cardiopulmonary bypass is to provide a bloodless and
motionless surgical field, allowing the surgeon to operate on a still heart without the risk of

blood flow interfering with the procedure.

Heart-Lung Machine: The heart-lung machine is a sophisticated device that acts as an
artificial heart and lung during the surgery. It consists of a pump, oxygenator, heat exchanger,
and filters. The machine pumps and oxygenates the blood, removes carbon dioxide, maintains

proper body temperature, and filters out any microemboli or air bubbles.

Access: To initiate cardiopulmonary bypass, the surgeon inserts tubes called cannulas into the
major blood vessels. One cannula is placed in a large vein (usually the right atrium) to drain
deoxygenated blood from the body, while another cannula is inserted into a large artery

(usually the ascending aorta) to return oxygenated blood back to the body.

Blood Diversion: Once the cannulas are in place, the patient's blood is diverted away from
the heart and lungs. The deoxygenated blood is drained into the heart-lung machine, which

then oxygenates and circulates the blood, providing oxygen and removing carbon dioxide.

Perfusion: The heart-lung machine pumps the oxygenated blood back into the patient's body,
supplying oxygen and nutrients to the organs and tissues. This allows the surgeon to stop or

slow down the patient's heart, providing a motionless field for precise surgical interventions.

Monitoring and Control: During cardiopulmonary bypass, various parameters such as blood
pressure, blood oxygenation, temperature, and blood flow are closely monitored and
controlled. The perfusionist, a specialized healthcare professional, manages the heart-lung

machine and maintains optimal conditions for the patient's well-being.

Risks and Complications: Cardiopulmonary bypass is associated with certain risks and
complications, such as blood clotting, bleeding, inflammation, damage to blood cells, organ

dysfunction, and a systemic inflammatory response known as the "pump-induced



inflammatory response." However, advances in technology and techniques have significantly

reduced the occurrence of these complications.

Duration: The duration of cardiopulmonary bypass varies depending on the complexity of
the procedure. It can range from a few minutes to several hours, during which time the

patient's heart is temporarily stopped or slowed down.

Weaning Off Bypass: Once the surgical procedure is completed, the patient is gradually
weaned off cardiopulmonary bypass. The heart is started or allowed to resume its normal
function, and the patient's blood is gradually redirected back to the heart and lungs, reducing

reliance on the heart-lung machine.

Cardiopulmonary bypass is a crucial component of many cardiac surgeries, allowing
surgeons to perform intricate procedures on a motionless and bloodless heart. However, it is
important to note that while cardiopulmonary bypass provides vital support during surgery, it
is not without risks, and the healthcare team carefully manages and monitors the patient

throughout the procedure.
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