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A Patient With A Ventricular Assist Device (VAD) Is Not Breathing, Has Signs Of
Inadequate Perfusion, and requires immediate assessment and intervention. Ventricular
Assist Devices (VADs) are sophisticated mechanical pumps used to support patients with
severe heart failure, either as a bridge to transplantation or as destination therapy. While
these devices significantly improve patient survival and quality of life, they also introduce
unique challenges, especially during emergencies. When a patient with a VAD exhibits
signs of respiratory compromise and poor perfusion, rapid recognition and action are
crucial to prevent deterioration and potential death.

In this article, we will explore the critical steps for assessing and managing a VAD patient
presenting with absent breathing and signs of inadequate tissue perfusion. We will discuss
the pathophysiology, immediate management strategies, troubleshooting of the VAD, and
considerations for advanced interventions.

---

Understanding the Situation: VAD and Critical
Clinical Signs

The Role of a VAD in Heart Failure
A Ventricular Assist Device is a mechanical pump that supports the failing heart by
augmenting blood flow from the ventricles to the systemic circulation. Common types
include left VADs (LVAD), right VADs (RVAD), or biventricular devices. These devices
depend on proper functioning of the pump, adequate power supply, and correct
positioning to ensure effective circulation.

Signs of Inadequate Perfusion and Respiratory Failure
When a patient with a VAD is not breathing and shows signs of poor perfusion, clinical
features may include:
- Altered mental status or unconsciousness
- Pallor, cyanosis, or mottling of the skin
- Cold extremities
- Weak or absent pulses
- Low blood pressure or hypotension
- Tachycardia or arrhythmias
- Tachypnea or apneic episodes
- Diminished or absent breath sounds



- Loss of VAD flow alarms or abnormal device sounds

Recognizing these signs promptly is vital to initiate life-saving measures.

---

Immediate Assessment and Initial Actions

Ensure Safety and Call for Assistance
- Confirm the scene is safe for both patient and responder.
- Call emergency services immediately.
- Alert the VAD team or specialist if available.

Assess Responsiveness and Airway
- Check responsiveness using AVPU (Alert, Voice, Pain, Unresponsive).
- Open airway; perform jaw-thrust or head-tilt, chin-lift as needed.
- Look, listen, and feel for breathing:
- Observe chest rise
- Listen for breath sounds
- Feel for airflow at the nose or mouth

If the patient is not breathing, initiate rescue breathing or ventilation immediately.

Check Circulatory Status and VAD Function
- Determine if the VAD is functioning:
- Listen for the device’s hum or abnormal sounds.
- Check for VAD alarms or alerts.
- Observe for bleeding, edema, or external signs.
- Palpate pulses if possible, noting that peripheral pulses may be absent or weak.
- Measure blood pressure if feasible, noting that some VAD patients may have non-
palpable pulses.

---

Managing a VAD Patient with No Breathing and
Signs of Inadequate Perfusion



Airway and Breathing Support
- Provide high-flow oxygen via non-rebreather mask if patient is breathing spontaneously.
- If not breathing, initiate bag-valve-mask (BVM) ventilation with appropriate oxygen
concentration.
- Consider advanced airway management (intubation) if trained and equipment is
available, especially if airway compromise is suspected.

Ensuring VAD Functionality
- Verify power supply:
- Check if the VAD controller is plugged in and powered.
- Replace or troubleshoot batteries if needed.
- Confirm tubing and cannula position:
- Look for dislodgement or kinks.
- Check for bleeding or hematoma at exit sites.
- Reset or restart the device if indicated and if trained to do so.
- Contact the VAD team or specialist for guidance.

Circulatory Support
- Start chest compressions if the patient is pulseless and not breathing, following ACLS
protocols.
- Be aware that VAD patients may not have palpable pulses; rely on device flow alarms and
echocardiography if available.
- Use vasopressors or inotropes as per advanced protocols, guided by the medical team.

---

Troubleshooting Common VAD Issues

Device Malfunction or Alarm Activation
- Recognize alarms indicating:
- Low flow
- High or low power
- Pump failure
- Hemolysis or thrombosis
- Follow the manufacturer's troubleshooting guidelines.
- Contact VAD support immediately.

Dislodgement or Mechanical Compromise
- Inspect the driveline exit site for infection or dislodgement.
- Confirm that the driveline is secure and not kinked.



- Consider imaging (e.g., portable ultrasound) if available.

Bleeding or Hemorrhage
- Manage bleeding from device exit sites by applying pressure.
- Monitor for signs of internal bleeding.

---

Advanced Interventions and Support

Emergency Reversal and External Support
- In cases of severe device failure, consider external circulatory support such as
extracorporeal membrane oxygenation (ECMO).
- Prepare for emergency surgical intervention if dislodgement or mechanical failure is
suspected.

Multidisciplinary Approach
- Coordinate with cardiology, cardiothoracic surgery, and VAD specialists.
- Prepare for urgent transfer to a facility with advanced mechanical circulatory support
capabilities.

Post-Resuscitation Care
- Once stabilized, conduct comprehensive assessment to identify the cause.
- Manage underlying causes such as device thrombosis, infection, or arrhythmias.
- Monitor neurological status and organ function.

---

Prevention and Education
- Educate patients and caregivers on device management and emergency procedures.
- Ensure regular device checks and prompt reporting of alarms or symptoms.
- Keep emergency contact information and backup power sources accessible.

---



Conclusion
A patient with a ventricular assist device who is not breathing and shows signs of
inadequate perfusion presents a critical emergency that demands rapid, coordinated
action. Understanding the device’s function, recognizing signs of failure, providing
effective airway and circulatory support, troubleshooting device issues, and engaging
multidisciplinary teams are essential steps to optimize outcomes. Early intervention can
make the difference between recovery and irreversible organ damage or death. Education,
preparedness, and swift response are key pillars in managing these complex emergencies
effectively.

---

Remember: Always follow institutional protocols and consult with specialized teams when
managing VAD emergencies.

Frequently Asked Questions

What are the immediate steps to take if a patient with a
VAD is not breathing and shows signs of inadequate
perfusion?
Immediately call emergency services, initiate CPR if trained, ensure the VAD is
functioning properly, and check for any alarms or alerts on the device while maintaining
the patient's airway and breathing as best as possible.

How can I assess whether the VAD is functioning
correctly in an emergency situation?
Check the VAD controller for alarms, monitor the device's displayed parameters such as
flow and speed, and palpate the device's driveline to confirm continuous flow. If unsure,
do not delay in seeking advanced medical help.

What are common causes of VAD malfunction leading to
inadequate perfusion?
Common causes include device thrombosis, driveline dislodgement, battery failure, pump
clot formation, or power supply issues. Regular monitoring and prompt recognition are
essential for timely intervention.

Is manual chest compressions recommended in patients
with VADs who are not breathing?
Typically, manual chest compressions are not effective and may damage the device.
Instead, focus on ensuring proper device function, providing airway support, and



activating emergency medical services immediately.

How does the presence of a VAD influence the
management of cardiac arrest in these patients?
Patients with VADs may have continuous flow devices that maintain some perfusion, but
they still require standard advanced cardiac life support (ACLS), including airway
management, and prompt medical evaluation. VAD-specific protocols should be followed.

What signs indicate that the patient with a VAD is
experiencing inadequate perfusion?
Signs include altered mental status, pallor, cool extremities, weak or absent pulses,
hypotension, and cyanosis. Immediate assessment and intervention are critical.

What is the role of the VAD team in managing
emergencies involving patients with VADs?
The VAD team provides specialized guidance on device troubleshooting, ensures proper
management during emergencies, and facilitates rapid transfer to appropriate care
settings for advanced intervention.

Additional Resources
Ventricular Assist Device (VAD) Malfunction: A Critical Review of Emergency Assessment
and Management

---

Introduction

Ventricular Assist Devices (VADs) have revolutionized the management of advanced heart
failure, serving as vital mechanical circulatory support for patients awaiting
transplantation or as destination therapy. These sophisticated devices help maintain
adequate cardiac output, improve perfusion, and enhance quality of life. However, their
presence introduces new complexities, especially during emergencies when a patient
exhibits signs of instability.

A scenario that demands immediate attention is when a patient with a VAD is
unresponsive, not breathing, and shows signs of inadequate perfusion. This situation can
rapidly evolve into a life-threatening crisis, requiring prompt recognition and intervention.
This article offers an in-depth exploration of such emergencies, providing a comprehensive
guide based on current best practices, device-specific considerations, and expert insights.

---

Understanding the VAD and Its Role in Circulatory Support



What Is a Ventricular Assist Device?

A VAD is a mechanical pump implanted to support one or both ventricles of the heart. The
most common types include:

- Left Ventricular Assist Device (LVAD): Supports the left ventricle.
- Right Ventricular Assist Device (RVAD): Supports the right ventricle.
- BiVAD: Supports both ventricles.

These devices are typically powered externally via driveline cables connected to an
external console, which controls and monitors device function.

How VADs Maintain Perfusion

VADs are designed to:

- Augment or replace native ventricular function.
- Provide continuous or pulsatile flow.
- Maintain adequate organ perfusion even during severe heart failure.

They are equipped with alarms and monitoring systems to alert caregivers to malfunction
or abnormal parameters.

---

Recognizing the Emergency: When the Patient Is Not Breathing and Shows Signs of
Inadequate Perfusion

Clinical Presentation

In a patient with a VAD, signs of acute deterioration may differ somewhat from traditional
presentations due to the device's continuous support. Key features include:

- Not Breathing (Apnea): Absence of spontaneous respirations.
- Altered Mental Status: Confusion, unresponsiveness.
- Signs of Inadequate Perfusion:
- Cold, clammy skin.
- Cyanosis, especially around lips and extremities.
- Diminished or absent peripheral pulses.
- Mottled skin.
- Hypotension or shock signs.

Immediate Concerns

This constellation suggests cardiogenic shock compounded by potential device
malfunction or failure, compounded by respiratory arrest. Rapid assessment and
intervention are critical to prevent irreversible organ damage or death.

---

Initial Assessment and Rapid Response Protocol



Step 1: Ensure Scene Safety and Call for Help

- Verify the scene is safe.
- Activate emergency medical services (EMS) immediately.
- Request advanced life support (ALS) personnel familiar with VAD management if
available.

Step 2: Assess Responsiveness and Breathing

- Check for responsiveness.
- Confirm absence of breathing or abnormal breathing patterns.
- If no breathing, initiate high-quality CPR immediately, adhering to standard protocols,
but with considerations specific to VAD patients.

Step 3: Recognize VAD-Specific Alarms and Indicators

- Check for device alarms: low flow, power failure, or other alerts.
- If alarms are sounding, follow manufacturer-specific emergency procedures.

---

Managing a VAD Patient Who Is Not Breathing and Has Inadequate Perfusion

1. Initiate Cardiopulmonary Resuscitation (CPR)

Standard CPR is essential, but VAD patients require tailored approaches:

- Chest Compressions: Continue high-quality compressions at the recommended rate
(~100-120/min).
- Airway Management: Secure airway with advanced airway techniques as needed.
- Ventilation: Provide rescue breaths at a ratio of 30:2 if possible, but prioritize
compressions.

Note: In VAD patients, chest compressions can sometimes dislodge the device or cause
injury; therefore, gentle but effective compressions are advised.

2. Managing the VAD During Cardiac Arrest

- Device Deactivation: If the VAD is malfunctioning, consider turning it off if instructed by
manufacturer protocols, especially if device malfunction is suspected or if it is causing
harm.
- Assess Device Function: Check external console for alarms, battery status, and
connection integrity.
- Ensure Power Supply: Confirm that the device has adequate power; replace or connect
backup batteries if available.

3. Airway and Breathing Support

- Provide Ventilation: Use bag-valve-mask ventilation with supplemental oxygen.
- Monitor for Bleeding or Airway Obstruction: Be vigilant for bleeding around the driveline
exit site or airway compromise.



4. Circulatory Support

- VAD Management: If trained and authorized, follow device-specific emergency protocols,
which may include:

- Pump Flow Checks: Verify if the device is functioning.
- Adjust Pump Speed: If indicated and feasible.
- Device Troubleshooting: Address alarms as instructed by device manufacturer.

---

Recognizing and Managing Device Malfunction

Common Causes of VAD Failure

- Power failure or battery depletion.
- Pump thrombosis.
- Driveline disconnection or damage.
- Hardware malfunction or component failure.
- Obstruction in inflow or outflow cannulas.

Diagnostic Clues

- Absence of device alarms.
- Decreased or absent flow alarms.
- Abnormal sounds (e.g., grinding noises).
- External signs such as driveline disconnection.

Emergency Management of Device Failure

- Switch to Manual Circulation: Use CPR techniques to maintain perfusion.
- Check Power Sources: Replace batteries or reconnect power if feasible.
- Call for Expert Assistance: Contact the VAD team or cardiology specialists for guidance.

---

Post-Resuscitation Considerations

Once return of spontaneous circulation (ROSC) is achieved:

- Secure Airway and Breathing: Continue ventilatory support.
- Assess Neurological Status: Monitor for hypoxic injury.
- Stabilize Hemodynamics: Use vasopressors or inotropes as needed.
- Evaluate Device Function: Confirm proper operation, address alarms, and prepare for
definitive management.

---

Long-Term Management and Prevention

Regular Monitoring and Maintenance



- Routine device checks.
- Battery management.
- Regular alarms testing.
- Patient and caregiver education on emergency procedures.

Emergency Preparedness

- Patients should carry emergency identification describing their VAD.
- Keep backup power supplies and spare parts.
- Educate patients and caregivers on recognizing signs of device failure or malfunction.

---

Conclusion

A patient with a Ventricular Assist Device who is not breathing and shows signs of
inadequate perfusion represents a complex emergency scenario. The presence of a VAD
necessitates a nuanced approach that combines standard resuscitation principles with
device-specific knowledge. Rapid recognition, immediate initiation of high-quality CPR,
assessment of device function, and swift communication with specialized teams are vital
steps toward optimizing outcomes.

Emergencies involving VADs underscore the importance of multidisciplinary care, ongoing
patient education, and preparedness to manage device-related crises effectively. As
technology advances, clinicians and emergency responders must stay informed about
device-specific protocols to provide the best possible care for these vulnerable yet
increasingly common patients.

---

Disclaimer: Always follow local protocols and manufacturer guidelines when managing
VAD emergencies. Consult with a cardiologist or VAD team for specific device
troubleshooting and management strategies.
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