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Extracorporeal membrane oxygenation (ECMO)
represents a lifeline for critically ill adult patients whose
hearts and lungs fail to adequately oxygenate the
blood. This advanced life support technology plays a
crucial role in core critical care, offering a bridge to
recovery or providing time for organ transplantation.
This article delves into the complexities of ECMO in
adult patients, exploring its benefits, indications,
management, and potential complications. We will also
touch upon the crucial aspects of ECMO weaning
protocols, complications of ECMO therapy, and the
role of ECMO cannulation techniques in ensuring
successful outcomes.

Introduction to ECMO in Adult
Critical Care
ECMO acts as a temporary artificial lung and/or heart,
taking over the function of these vital organs when they
fail to sustain life. It achieves this by removing
deoxygenated blood, oxygenating it, and returning it to
the body's circulation. This sophisticated technology
offers a potentially life-saving intervention for a wide
range of critical conditions, including severe respiratory
failure (ARDS – Acute Respiratory Distress Syndrome),
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cardiogenic shock, and post-cardiac surgery
complications. However, ECMO is not without risks,
requiring careful patient selection, expert management,
and a dedicated multidisciplinary team.

Benefits and Indications of ECMO
Therapy
The primary benefit of ECMO lies in its ability to provide
temporary circulatory and/or respiratory support,
buying precious time for the patient's own organs to
recover or for a suitable transplant. This intervention
can significantly improve survival rates in patients who
would otherwise face almost certain death.

Specific indications for ECMO in adult critical care
include:

Severe refractory hypoxemic respiratory
failure (ARDS): When conventional ventilation
strategies fail to maintain adequate oxygenation,
despite maximal support.
Cardiogenic shock: When the heart's pumping
function is severely compromised, leading to
inadequate blood flow and organ dysfunction.
Here, VA-ECMO (veno-arterial ECMO) is often
utilized.
Post-cardiac surgery complications: ECMO
can rescue patients experiencing severe
complications following heart surgery, such as
severe myocardial dysfunction or persistent
cardiogenic shock.
Bridge to transplant: ECMO can support
patients awaiting heart or lung transplantation,
providing essential life support while they await a
suitable donor organ.
Severe respiratory failure due to influenza
or other viral pneumonias: In cases where the
lungs are severely damaged, causing a life-
threatening drop in oxygen levels.
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ECMO Usage and Management in
the ICU
ECMO is not a simple procedure; it requires a highly
specialized team of physicians, nurses, perfusionists,
and respiratory therapists. The management of ECMO
patients involves meticulous monitoring of numerous
parameters, including:

Hemodynamic parameters: Blood pressure,
heart rate, cardiac output.
Oxygenation and ventilation: Blood gas
analysis, oxygen saturation, ventilator settings.
Coagulation parameters: ECMO can lead to
bleeding complications, requiring careful
monitoring of coagulation factors.
Infection control: Patients on ECMO are at
increased risk of infection, demanding stringent
infection control protocols. The use of antibiotics
in ECMO patients is often necessary, but
carefully prescribed to prevent resistance.

ECMO Cannulation Techniques: The cannulation
process itself is a crucial step, requiring precise
placement of cannulas (tubes) in major blood vessels to
facilitate blood flow through the ECMO circuit. The
technique used depends on the specific clinical
scenario, with veno-venous (VV-ECMO) for respiratory
support and VA-ECMO for both respiratory and
circulatory support.

Complications and Weaning
Strategies
While ECMO offers a life-saving intervention, it’s not
without potential complications. These include:

Bleeding: The anticoagulation required to
prevent clotting within the ECMO circuit increases
the risk of bleeding.



Ecmo In The Adult Patient Core Critical Care

4

Infection: The invasive nature of ECMO
increases susceptibility to infections.
Stroke: Emboli (blood clots) can travel to the
brain, causing strokes.
Organ dysfunction: Prolonged ECMO support
can lead to organ damage.
Leg compartment syndrome: Due to
cannulation, particularly with VA-ECMO.

ECMO weaning protocols are carefully developed
and implemented to gradually wean patients off ECMO
support once their own organs have recovered
sufficiently. This process involves a careful titration of
support, closely monitoring the patient's response and
adjusting the ECMO settings accordingly. The successful
weaning from ECMO is a critical step toward recovery.

Conclusion
ECMO represents a pivotal advancement in critical care
medicine, offering a powerful life-saving intervention for
patients with severe cardiopulmonary failure. While
associated with significant risks and demanding
intensive management, its potential benefits are
undeniable. Careful patient selection, meticulous
monitoring, and a dedicated multidisciplinary approach
are crucial to maximizing the success and minimizing
the complications associated with ECMO therapy in
adult patients. Future research focuses on improving
cannulation techniques, developing less thrombogenic
circuits, and optimizing weaning strategies to further
enhance patient outcomes.

Frequently Asked Questions
(FAQ)
Q1: What are the long-term effects of ECMO?

A1: Long-term effects can vary significantly depending
on the underlying condition, duration of ECMO support,
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and the presence of other comorbidities. Some patients
may experience complete recovery, while others may
have residual effects such as lung damage, neurological
deficits, or impaired kidney function. Regular follow-up
care is essential to monitor for and manage potential
long-term consequences.

Q2: Is ECMO painful?

A2: The cannulation procedure is performed under
general anesthesia, so the patient doesn't feel pain
during this part. Post-cannulation, patients may
experience discomfort at the cannulation sites, which
can be managed with pain medication.

Q3: How long can a patient remain on ECMO?

A3: The duration of ECMO support is highly variable,
ranging from a few days to several weeks, depending
on the patient's response and the underlying condition.
The goal is to provide support until the patient's own
organs can adequately perform their function.

Q4: What is the success rate of ECMO?

A4: Success rates vary widely depending on the
underlying disease, the patient's overall health, and the
expertise of the ECMO team. While it can be a life-
saving intervention, it’s crucial to understand that it’s
not a guaranteed cure.

Q5: Who makes the decision to place a patient on
ECMO?

A5: The decision to initiate ECMO is made by a
multidisciplinary team, including intensivists,
cardiologists, surgeons, and perfusionists, after careful
consideration of the patient's condition and prognosis.

Q6: What are the costs associated with ECMO
treatment?

A6: ECMO is an expensive treatment, involving
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significant costs related to equipment, personnel, and
prolonged intensive care. The exact cost can vary
depending on the duration of treatment and the specific
medical facility.

Q7: What is the difference between VV-ECMO and
VA-ECMO?

A7: VV-ECMO (veno-venous ECMO) provides respiratory
support by oxygenating blood from the venous system
and returning it. VA-ECMO (veno-arterial ECMO)
provides both respiratory and circulatory support,
oxygenating blood and pumping it back into the arterial
system. The choice depends on the patient's specific
clinical needs.

Q8: What happens after ECMO is removed?

A8: After successful weaning from ECMO, the patient
typically requires continued close monitoring in the ICU
to ensure stable recovery. They may require ongoing
respiratory support, medication for anticoagulation, and
close observation for potential complications. A gradual
rehabilitation process is often required.

ECMO in the Adult Patient:
Navigating the Core of Critical
Care
Extracorporeal membrane oxygenation (ECMO)
represents a significant breakthrough in critical care
medicine, offering a last resort for adults facing
potentially fatal respiratory or cardiac failure. This
procedure provides temporary support for failing
organs, allowing chance for healing and enhancing the
probabilities of survival. However, its sophisticated
nature necessitates a thorough understanding of its
applications, challenges, and care. This article delves
into the core aspects of ECMO in adult critical care,
aiming to clarify its function and highlight key
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considerations for optimal patient outcomes.

### Understanding ECMO: The Basics

ECMO functions as a interim stand-in for the lungs
(veno-venous ECMO, VV-ECMO) or both the lungs and
the heart (veno-arterial ECMO, VA-ECMO). A cannula, a
slender tube, is placed into a artery, drawing low-
oxygen blood. This blood is then pumped through an
artificial lung (membrane oxygenator), where carbon
dioxide are extracted and life-giving gas is introduced.
The oxygenated blood is then pumped to the body. VV-
ECMO primarily supports respiratory failure, while VA-
ECMO supports both respiratory and cardiac failure.

### Indications and Contraindications: Choosing the
Right Patients

The determination to initiate ECMO is essential and
should be made by a team-based team of experts,
including lung doctors, heart specialists, perfusionists,
and intensivists. Key indications for ECMO include
critical respiratory failure refractory to conventional
methods, cardiogenic shock, and life-threatening
cardiac arrest. However, several limitations exist,
including irreversible organ damage, severe
coagulopathy, present major blood loss, and advanced
tumour.

### Complications and Management: Addressing the
Challenges

ECMO is not without risks. These can range from minor
bleeding at the cannulation site to major problems like
stroke, blood poisoning, renal damage, and bleeding.
Meticulous monitoring of blood clotting, hemodynamics,
and organ function is paramount to minimize these
complications. Prophylactic antibiotics and
anticoagulation are commonly used. Early recognition
and management of issues are essential for favorable
patient results.
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### Weaning from ECMO: The Path to Recovery

Positive weaning from ECMO is a stepwise process
requiring meticulous monitoring and assistance. It
includes a gradual reduction in ECMO support while
closely observing the patient's reaction. This transition
often necessitates improvement of underlying disease
processes and rehabilitation strategies to facilitate the
patient's return to normal function.

### Future Directions: Advancing ECMO Technology

Research is continuing to improve ECMO equipment,
protocols, and management. This includes the invention
of less invasive cannulas, enhanced membrane
oxygenators, and novel strategies for managing
problems. Further research into patient selection
criteria and tailored ECMO procedures will enhance
patient success even further.

### Conclusion

ECMO has revolutionized critical care, offering a vital
therapeutic option for patients with life-threatening
respiratory or cardiac failure. While complex to control,
its capability to protect lives is irrefutable. A thorough
understanding of ECMO's applications, hazards, and
management is essential for ideal patient success. The
prognosis of ECMO is promising, with incessant
improvements promising to further improve its efficacy
and safety.

### Frequently Asked Questions (FAQs)

Q1: How long can a patient be on ECMO?

A1: The duration of ECMO aid varies considerably,
depending on the patient's condition, behaviour to
treatment, and underlying disease processes. Some
patients may require only a a handful of days, while
others may need weeks of aid.
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Q2: What are the chances of survival on ECMO?

A2: Survival outcomes on ECMO vary significantly
depending on several factors, including the underlying
disease, the patient's overall state, and the intensity of
the disease. While ECMO offers a substantial
improvement in survival chances for certain situations,
it's necessary to remember that every patient's outlook
is unique.

Q3: Is ECMO painful?

A3: ECMO itself is generally not uncomfortable, as the
patient is usually unconscious during the treatment.
However, patients may experience some discomfort
related to cannulation or other associated procedures.
Soreness management is a crucial aspect of ECMO
treatment.

Q4: What happens after ECMO is removed?

A4: After ECMO is removed, patients require continuous
monitoring in the intensive care unit (ICU).
Rehabilitation will be necessary, focused on restoring
strength and function. The duration of the rehabilitation
period will vary on the individual patient and their
behaviour to treatment.
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