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In the high-stakes environment of the emergency department (ED), rapid and effective intervention
can mean the difference between life and death. When a patient suddenly collapses into cardiac
arrest, immediate access to the circulatory system for administration of life-saving medications and
fluids becomes critical. The two primary routes for vascular access in such emergencies are
intravenous (IV) and intraosseous (10) access. Understanding the differences, indications, and
techniques for these routes is essential for emergency healthcare providers aiming to optimize
resuscitation efforts.

Understanding Cardiac Arrest and Its Emergency
Management

What Is Cardiac Arrest?

Cardiac arrest occurs when the heart's electrical activity becomes erratic, leading to a cessation of
effective blood circulation. It is a life-threatening condition requiring prompt intervention. Common
causes include myocardial infarction, arrhythmias, trauma, hypoxia, or severe electrolyte
disturbances.

The Importance of Rapid Intervention

Immediate cardiopulmonary resuscitation (CPR) and early defibrillation are the cornerstones of
cardiac arrest management. Equally vital is establishing vascular access to deliver medications such
as epinephrine, amiodarone, and antiarrhythmics, which can improve the chances of return of
spontaneous circulation (ROSC).

Vascular Access in Cardiac Arrest: IV vs. 10



Why Is Vascular Access Critical?

Vascular access allows administration of:

- Resuscitative medications

- Fluids to maintain perfusion

- Vasopressors and antiarrhythmics

- Contrast agents, if needed for diagnostics

Achieving quick and reliable access is crucial in the resuscitation timeline, ideally within the first few
minutes of arrest.

Intravenous Access (1V)

IV access involves inserting a catheter into a vein, typically in the antecubital fossa, hand, or external
jugular area. It is the traditional route and preferred in stable patients.

Intraosseous Access (10)

10 access involves inserting a needle directly into the bone marrow cavity, providing rapid access to
the systemic circulation via the vascular network within bones like the tibia or humerus. It is
especially useful when IV access is difficult or delayed.

Indications for IV and 10 Access in Cardiac Arrest

When to Use Intravenous Access

- When peripheral veins are readily accessible
- In patients with good venous distention
- During ongoing resuscitation when IV access can be quickly established

When to Use Intraosseous Access

- When IV access proves difficult or impossible within 90 seconds
- In pediatric patients with small or collapsed veins

- In cases of trauma or shock where peripheral veins are collapsed
- When rapid vascular access is critical

Techniques for Establishing Vascular Access



Intravenous Access Technique

1. Preparation: Gather necessary supplies including IV catheter, tourniquet, antiseptic, and sterile
gloves.

2. Site Selection: Choose a suitable vein, usually the antecubital vein or dorsal hand veins.

3. Insertion: Apply tourniquet, cleanse site with antiseptic, insert needle at a 15-30° angle, and
advance until blood return.

4. Confirmation: Secure catheter and flush with saline to confirm patency.

Intraosseous Access Technique

1. Preparation: Use sterile technique, sterile gloves, and appropriate 10 device (e.g., EZ-IO® system).
2. Site Selection:

- Tibial plateau: just below the tibial tuberosity.

- Proximal humerus: just above the deltoid tuberosity.

3. Insertion:

- Identify bony landmarks.

- Insert the needle perpendicular to the bone surface.

- Advance until a characteristic "give" or loss of resistance indicates entry into the marrow cavity.

4. Confirmation and Securing: Confirm placement by aspiration of marrow or blood, secure the device,
and connect to infusion set.

Medication Administration via IV and 10 Routes

Common Medications in Cardiac Arrest

- Epinephrine

- Amiodarone

- Lidocaine

- Atropine

- Sodium bicarbonate

Administering Medications

- Use flushes (saline) before and after medication to ensure delivery.
- Follow ACLS guidelines regarding doses and intervals.
- Be aware that drug pharmacokinetics may vary slightly between IV and |0 routes.



Advantages and Disadvantages of IV and 10 Access

Intravenous Access

Advantages:

- Familiar route for most clinicians
- Lower cost

- Suitable for ongoing therapy

Disadvantages:

- Difficult to establish in shock or hypovolemia
- Time-consuming in some cases

- Potential for extravasation or infiltration

Intraosseous Access

Advantages:

- Rapid and reliable in emergent situations

- Can be established when IV access fails

- Suitable for all age groups, including pediatric patients

Disadvantages:

- Slightly more invasive

- Potential for complications like osteomyelitis or fracture if improperly placed
- Limited to emergency use; not suitable for long-term therapy

Complications and Considerations

Potential Complications

- Infection (osteomyelitis in 10)

- Fracture or damage to bone

- Extravasation leading to tissue necrosis
- Nerve injury

- Device malfunction

Monitoring and Troubleshooting

- Confirm placement with aspiration or imaging if possible.

- Observe for signs of extravasation or swelling.

- Replace 10 site if complications arise or if access becomes unstable.

- After ROSC, transition to definitive vascular access for ongoing therapy.



Conclusion

In the critical moments following a patient's cardiac arrest in the ED, establishing rapid vascular
access is paramount. When conventional IV routes are quickly obtainable, they remain the first
choice. However, in situations where IV access is delayed or impossible—such as in hypovolemic
shock, pediatric patients, or traumatic injuries—intraosseous access offers a lifesaving alternative.
Mastery of both techniques, awareness of indications, and understanding of their advantages and
limitations are essential skills for emergency healthcare providers. Ensuring swift and effective
vascular access can significantly improve outcomes in cardiac arrest resuscitation efforts.

Keywords: cardiac arrest, emergency department, intravenous access, intraosseous access, vascular
access, ACLS, resuscitation, emergency medicine, 10 technique, IV therapy

Frequently Asked Questions

What are the immediate steps to take when a patient in the
ED goes into cardiac arrest with IV and 10 access established?

Initiate high-quality CPR immediately, confirm cardiac arrest, deliver defibrillation if indicated, and
administer emergency medications through the IV or 10 access while coordinating with the
resuscitation team.

When should intraosseous access be preferred over
intravenous access during cardiac arrest management?

In cases where peripheral IV access is difficult or time-consuming to establish, especially during
cardiac arrest, intraosseous access provides a rapid and reliable route for medication and fluid
delivery.

What medications are typically administered via IV or 10
during cardiac arrest in the ED?

Common medications include epinephrine, amiodarone, lidocaine, and sometimes vasopressin,
delivered through IV or 10 lines to support circulation and manage arrhythmias.

How does intraosseous access impact the efficacy of
resuscitation efforts during cardiac arrest?

Intraosseous access allows rapid delivery of life-saving medications and fluids, ensuring effective
pharmacotherapy when peripheral IV access is challenging, thereby improving resuscitation



outcomes.

What are potential complications associated with
intraosseous access during resuscitation?

Possible complications include extravasation, compartment syndrome, infection, osteomyelitis, and
fracture, but these are rare when |0 access is performed correctly and promptly removed after use.

What are the key considerations for confirming and
maintaining IV and 10 access during cardiac arrest in the ED?

Ensure secure placement, verify proper placement (e.g., by aspiration or flushing), monitor for signs
of extravasation, and prioritize rapid access to facilitate timely medication administration during
resuscitation.

Additional Resources

A Patient In The Emergency Department (ED) Has Just Gone Into Cardiac Arrest. Intravenous And
Intraosseous access are critical components of the resuscitation process. Immediate establishment of
vascular access allows for the rapid delivery of life-saving medications and fluids, which can
significantly impact patient outcomes. In a high-stakes environment like the emergency department,
understanding the nuances of intravenous (IV) and intraosseous (I0) access can mean the difference
between life and death during cardiac arrest management.

Introduction

Cardiac arrest in the emergency department is a critical event requiring swift, coordinated action.
Once the patient loses their pulse, the primary goal becomes restoring circulation and oxygenation as
quickly as possible. Central to this effort is establishing reliable vascular access for medication
administration, fluid resuscitation, and hemodynamic monitoring. The A Patient In The Emergency
Department (ED) Has Just Gone Into Cardiac Arrest. Intravenous And Intraosseous access are
fundamental techniques employed during advanced cardiac life support (ACLS).

While IV access remains the gold standard, intraosseous access serves as a vital alternative when
traditional routes are difficult or impossible to establish rapidly. This guide explores the principles,
techniques, indications, and troubleshooting strategies for both methods, emphasizing their roles
during cardiac arrest scenarios.

The Importance of Rapid Vascular Access in Cardiac Arrest

In cardiac arrest management, time is of the essence. The American Heart Association (AHA)
emphasizes that rapid drug delivery improves the chances of return of spontaneous circulation
(ROSC). Delays in establishing access can lead to inadequate medication delivery, worsening patient
prognosis.



Why Vascular Access Matters

- Medication Delivery: Drugs like epinephrine, amiodarone, lidocaine, and vasopressin require prompt
administration.

- Fluid Resuscitation: To support blood pressure and organ perfusion.

- Hemodynamic Monitoring: To guide ongoing resuscitative efforts.

Establishing Intravenous (IV) Access

Overview

Intravenous access involves inserting a catheter into a vein to facilitate drug and fluid administration.
In the emergency setting, the preferred sites include antecubital veins, cephalic veins, or external
jugular veins.

Technique

1. Preparation:

- Gather necessary equipment: IV catheter, tourniquet, antiseptic solution, sterile gloves, and securing
device.

- Ensure proper lighting and patient positioning.

2. Site Selection:
- First-line sites: antecubital fossa and forearm veins.
- Alternative sites: external jugular vein, femoral vein (if peripheral sites are inaccessible).

3. Insertion:

- Apply a tourniquet to engorge veins.

- Clean the site with antiseptic.

- Insert the catheter bevel-up at a 15-30 degree angle.
- Advance until blood flashback is observed.

- Advance the catheter into the vein and secure it.

- Attach IV tubing and flush with saline.

Challenges and Troubleshooting

- Difficult veins, especially in hypovolemic or obese patients.
- Infiltration or extravasation.

- Need for multiple attempts—consider ultrasound guidance.

Intraosseous (I0) Access: An Essential Alternative

Overview

The intraosseous route involves inserting a needle directly into the marrow cavity of a bone, providing
access to the central circulation. 10 access is rapidly obtainable and bypasses issues related to
venous collapse or difficulty in finding peripheral veins, especially during arrest.

Indications

- Failure to establish IV access within 90 seconds.

- Difficult peripheral venous access due to patient condition or anatomy.
- Urgent need for medication or fluid delivery.



Common Sites

- Proximal tibia (anteromedial surface)

- Distal tibia

- Proximal humerus

- lliac crest (less common in ED settings)

Technique

1. Preparation:

- Gather 10 device (manual drill, semi-automatic, or automatic device).
- Prepare sterile field and equipment.

2. Site Selection and Preparation:
- ldentify anatomical landmarks.
- Clean the site thoroughly.

3. Insertion:

- Insert the needle perpendicular to the bone surface.

- Advance with controlled pressure until a "pop" or marrow feel is felt, indicating entry.
- Confirm placement by aspiration of marrow or easy infusion.

4. Securing and Flushing:

- Secure the device to prevent dislodgement.
- Flush with saline to confirm patency.

- Connect to medication delivery system.

Advantages

- Rapid insertion, often within 30 seconds.

- High success rate in emergent situations.

- Suitable in patients with collapsed veins or shock.

Limitations & Precautions

- Potential for extravasation or compartment syndrome.

- Limited duration of use (generally up to 24 hours).

- Not suitable for infusions requiring high pressure or incompatible medications.

Comparing IV and 10 Access in Cardiac Arrest

| Aspect | Intravenous Access | Intraosseous Access |

| | | |

| Speed | Usually slower, may take several attempts | Rapid, often within 30 seconds to 1 minute |
| Ease | Easier in stable patients | Faster in difficult access cases |

| Location | Peripheral veins, central veins | Bone marrow cavity |

| Medications | Same as systemic circulation | Same as 1V, but caution with some drugs |

| Duration | Longer-term access | Short-term, up to 24 hours |

| Complications | Infiltration, phlebitis | Osteomyelitis, extravasation, fracture |

Pharmacologic and Fluid Administration



Medications in Cardiac Arrest

- Epinephrine: 1 mqg IV/IO every 3-5 minutes.

- Amiodarone: 300 mg IV/IO bolus, repeat as needed.

- Lidocaine: Alternative to amiodarone.

- Vasopressin: 40 units IV/IO (less commonly used now).

Fluids
- Normal saline or lactated Ringer’s solution administered via IV or |10 to maintain perfusion.

Tips for Medication Delivery

- Always verify patency before administering.

- Use flushes to clear the line after medication administration.
- Follow ACLS protocols for timing and dosing.

Troubleshooting Common Challenges

Difficulty in Establishing IV Access
- Use ultrasound guidance for peripheral or central veins.
- Consider 10 access if IV attempts are unsuccessful within 90 seconds.

IO Access Complications

- Extravasation: Ensure proper insertion and securement.

- Infection: Use sterile technique.

- Dislodgement: Secure device firmly.

- Limited infusion capacity: Avoid high-pressure infusions; monitor for compartment syndrome.

Ensuring Effective Resuscitation

- Coordinate with the team for timely placement.

- Confirm access before medication administration.
- Regularly reassess vascular access site.

Post-Resuscitation Considerations

Once ROSC is achieved:

- Transition from 10 to peripheral or central IV access if feasible.

- Monitor for complications related to access sites.

- Continue supportive care and address underlying causes of cardiac arrest.

Conclusion

In the high-pressure environment of the emergency department, the ability to swiftly establish
reliable vascular access is paramount during cardiac arrest. While intravenous access remains the
gold standard, intraosseous access provides a rapid and effective alternative when peripheral veins
are inaccessible or difficult to cannulate. Familiarity with the techniques, indications, and
troubleshooting strategies for both methods ensures that emergency clinicians are prepared to



deliver life-saving medications promptly, ultimately improving patient outcomes during these critical
events.
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Note: Always adhere to local protocols and institutional guidelines when performing vascular access
procedures.
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