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Performing intraosseous (I0) access in infants is a critical skill in emergency medicine, especially
when intravenous (IV) access proves challenging. Supervising a student during this procedure
requires not only ensuring technical accuracy but also emphasizing safety, patient comfort, and
adherence to best practices. When the student asks about the procedure, it’s essential to provide
comprehensive guidance that enhances their understanding and confidence. This article aims to
serve as an in-depth resource for supervising students performing IO insertion into an infant’s tibia,
covering everything from preparation to troubleshooting.

Understanding Intraosseous Access in Infants

What Is Intraosseous (I10) Access?

Intraosseous access involves inserting a needle directly into the bone marrow cavity to rapidly
deliver fluids, medications, and blood products during emergencies. It is particularly invaluable
when peripheral IV access is difficult or time-consuming, which is often the case in infants due to
their small and fragile veins.

Why Use the Tibia for 10 Access?

The proximal tibia is the most common site for 10 insertion in infants because:
- It is easily accessible.

- The flat surface of the tibial tuberosity provides a good insertion point.

- It has a rich marrow cavity suitable for rapid infusion.

Other sites include the distal femur, but in infants, the tibia remains the preferred site due to ease of
access and safety considerations.

Preparation Before Inserting an 10 Needle



Gather Necessary Equipment

Ensure all equipment is ready and sterile:

- I0 needle device (e.g., EZ-10, Bone Injection Gun)
- Sterile gloves

- Skin antiseptic (chlorhexidine or povidone-iodine)
- Local anesthetic (if appropriate and available)

- Syringe with saline for flushing

- Adhesive dressings

- Bandages

- Gloves and PPE for the supervisor

Patient Positioning and Safety

- Position the infant supine with the leg slightly flexed at the knee.

- Use a towel or sheet to immobilize the limb.

- Ensure the area is well-lit and accessible.

- Maintain the infant’s temperature and monitor vital signs throughout.

Understanding Contraindications and Precautions

- Fractured bones at the insertion site.

- Local infection or skin infection.

- Osteogenesis imperfecta or other bone fragility disorders.
- Previous surgery or trauma to the area.

Step-by-Step Guide to 10 Insertion in an Infant’s Tibia

1. Identifying the Insertion Site

Locate the tibial tuberosity:

- Palpate the tibial tuberosity, which is just below the kneecap.

- Mark the insertion point approximately 1-2 cm below the tuberosity, just medial to the tibial crest.
- Ensure the site is free of skin infections, bruises, or swelling.

2. Disinfecting the Area

- Use a sterile technique to clean the area.
- Apply antiseptic in a circular motion from the center outward.
- Allow the antiseptic to dry completely to reduce infection risk.



3. Anesthetizing the Site (Optional)

- For conscious infants, consider applying a local anesthetic if time permits.
- Use topical anesthetics like lidocaine cream or lidocaine with epinephrine.
- For emergency access, this step may be skipped.

4. Preparing the Needle and Device

- Attach the appropriate needle size (generally 15-18 gauge) to the device.
- Flush the needle with saline to remove air and confirm patency.
- Ensure the device is functioning correctly.

5. Inserting the Needle

- Hold the limb steady and position the needle perpendicular (90 degrees) to the skin surface.
- Apply steady, firm pressure while advancing the needle into the bone.

- Use a twisting or drilling motion if required by the device.

- Continue until you feel a “give” or the needle is flush with the skin, indicating entry into the
marrow cavity.

6. Confirming Proper Placement

- Attach a syringe filled with saline and gently aspirate:

- You should encounter marrow blood, which is usually bright red.

- Flush with saline to confirm patency; resistance suggests incorrect placement.
- Some devices have indicators or alarms that confirm correct positioning.

7. Securing the 10 Needle

- Secure the needle with an adhesive dressing.
- Keep the limb immobilized to prevent dislodgment.

8. Connecting to Infusion Equipment

- Attach IV tubing or infusion set.
- Begin infusion of fluids, medications, or blood products as indicated.

Common Challenges and Troubleshooting During 10
Insertion



Difficulty in Needle Insertion

- Ensure correct site identification.
- Confirm the needle is the appropriate size.
- Use gentle, steady pressure; do not force the needle to avoid fractures.

Failure to Aspirate Blood

- Reposition the needle slightly.
- Verify the needle is perpendicular to the bone.
- Remove and reattempt at a different site if necessary.

Resistance During Flushing

- Confirm correct placement.
- Check for clot formation or blockage.
- If resistance persists, remove the needle and consider alternative access sites.

Signs of Incorrect Placement or Complications

- Swelling or extravasation around the site.
- Resistance to fluid infusion.
- Pain or abnormal limb movement.

If any complications are suspected, remove the needle immediately and reassess.

Post-Procedure Care and Documentation

Monitoring the Infant

- Observe for signs of compartment syndrome, extravasation, or limb ischemia.
- Monitor vital signs and infusion flow.
- Check the insertion site regularly for signs of infection or bleeding.

Documentation

- Record the procedure details:
- Time of insertion

- Site used

- Needle size

- Number of attempts

- Any complications



- Infusion details and patient response

Removal of 10 Needle

- Once IV access is achieved, remove the 10 needle.
- Apply firm pressure to control bleeding.

- Cover the site with a sterile dressing.

- Document removal and any issues encountered.

Training and Supervisory Tips

Teaching Best Practices

- Emphasize sterile technique throughout.

- Demonstrate the procedure step-by-step.

- Allow the student to practice under supervision, providing feedback.

- Encourage questions and clarify doubts.

- Reinforce the importance of quick, accurate action during emergencies.

Safety Considerations

- Always verify the site and equipment before insertion.

- Be prepared to manage potential complications.

- Know when to abandon the procedure and seek specialized help.

- Ensure the infant’s airway, breathing, and circulation are maintained.

Legal and Ethical Aspects

- Obtain informed consent when possible.
- Follow institutional protocols.
- Document all actions meticulously.

Conclusion

Supervising a student in performing intraosseous access in an infant's tibia is a critical responsibility
that requires a thorough understanding of the procedure, equipment, and safety protocols. When the
student asks questions, use those moments as teaching opportunities to reinforce best practices,
clarify doubts, and build their confidence. Remember, the goal is to ensure rapid, safe access to the
infant’s vascular system during emergencies, minimizing trauma and complications. By providing



detailed guidance, supervision, and support, you play a vital role in shaping competent future
clinicians capable of delivering lifesaving care when it matters most.

Additional Resources

- Pediatric Advanced Life Support (PALS) Guidelines

- Intraosseous Access Device Manufacturer Instructions

- Clinical Practice Guidelines from the American Heart Association
- Hands-on training workshops and simulation exercises
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Frequently Asked Questions

What is the proper way to identify the correct insertion site on
the infant's tibia?

Locate the anterior tibial tuberosity approximately 1 to 2 cm below the tibial tubercle, on the medial
flat surface of the tibia. Ensure the site is clean and free of any swelling or infection before insertion.

How do I determine the correct angle of needle insertion for
an intraosseous (I0) line in an infant?

Insert the needle at approximately 90 degrees to the bone surface to ensure proper intraosseous
placement. In infants, a gentle perpendicular approach is recommended to avoid damage to
surrounding tissues.

What are the key signs that the I0 needle is properly placed
within the tibia?

Proper placement is indicated by easy flow of fluids and blood return through the needle, as well as
the absence of resistance during infusion. Confirm placement by gentle aspiration before starting
fluids.

What are common complications to watch for during IO
insertion in an infant?

Potential complications include extravasation of fluids, fracture of the bone, infection, or damage to
the growth plate. Always monitor the insertion site and patient response carefully.



How do I ensure the needle remains secure after insertion?

Secure the needle with appropriate stabilization devices or tape, ensuring it is stable and not moved
during patient handling. Check regularly for signs of dislodgement or bleeding.

What size and type of 10 needle is appropriate for an infant?

Use a size 15 to 18 gauge IO needle designed for pediatric use, typically with a length suitable for
the infant's size, such as 15-25 mm. Confirm compatibility with the patient’s weight and age.

What is the protocol if the 10 needle insertion is unsuccessful
on the first attempt?

Stop the attempt, reassess the site for proper landmarks, ensure the needle is correctly positioned,
and consider changing the angle or site. Seek assistance if necessary, and do not force insertion to
avoid injury.

How do I confirm the placement of the 10 needle before
starting infusion?

Confirm placement by aspirating bone marrow or blood, ensuring free flow of fluids, and observing
for any resistance. Imaging is rarely necessary but can be used if placement is uncertain.

What are the best practices for maintaining sterility during
the 10 insertion procedure?

Use sterile gloves, clean the insertion site thoroughly with antiseptic solution, and employ sterile
equipment and drapes. Minimize exposure of the sterile field to maintain a clean environment.

Additional Resources

You Are Supervising A Student Who Is Inserting An IO Needle Into An Infant's Tibia: An
Investigative Review

In pediatric emergency and critical care settings, intraosseous (I0) access provides a rapid and
reliable route for administering fluids, medications, and blood products when traditional intravenous
(IV) access is challenging or impossible. While IO insertion is a life-saving procedure, it requires
precise technique, thorough knowledge, and vigilant supervision, especially when performed on
vulnerable populations such as infants. This article explores the scenario where a supervising
clinician observes a student inserting an IO needle into an infant’s tibia, examining the procedural
considerations, potential complications, supervision strategies, and best practices to ensure safety
and efficacy.



Understanding Intraosseous Access in Infants

The Importance of 10 Access in Pediatric Emergencies

In pediatric resuscitation, establishing vascular access swiftly is critical. However, infants and small
children often present challenges due to small or collapsed veins, making peripheral IV access
difficult. IO access offers a rapid alternative, allowing direct infusion into the bone marrow cavity,
which is highly vascularized and capable of delivering fluids and medications effectively.

Key advantages include:
- Rapid placement with minimal equipment

- High success rates within minutes
- Suitable in emergencies where IV access is not feasible

Anatomy and Physiology of the Infant Tibia

The infant tibia differs from adult bones in size, structure, and ossification stages. Important
considerations include:

- Anatomical Landmarks: The proximal tibia, just below the tibial tuberosity, is the preferred site.
- Bone Structure: The bone marrow cavity is accessible and less ossified, facilitating needle
insertion.

- Growth Plates: Care must be taken to avoid injury to the proximal tibial growth plate.

Understanding these anatomical nuances is essential for safe and effective 10 insertion.

Procedural Considerations and Technique

Pre-procedure Preparation

Prior to insertion, the supervising clinician should verify:

- The indication for 10 access (e.g., shock, cardiac arrest)

- The child’s weight and age to select appropriate equipment

- The availability of necessary supplies: 10 needle, sterile gloves, antiseptic solution, local anesthetic
if appropriate, and stabilization devices



Step-by-Step Procedure

While variations exist, standard steps include:

1. Identify the Insertion Site:
- Locate just below the tibial tuberosity, medially.
- Palpate for the tibial tuberosity and move distally about 1-2 cm.

2. Prepare the Site:

- Clean with antiseptic solution.

- Use sterile gloves and drapes.

- Consider local anesthesia if time permits and the infant’s condition allows.

3. Inserting the Needle:

- Use an appropriate-sized IO needle (e.g., 15-22 gauge pediatric device).
- Hold the needle perpendicular to the bone surface.

- Advance with steady pressure, applying gentle twisting if needed.

- Confirm entry by:

- Loss of resistance

- Aspiration of marrow or blood

- Secure the device to prevent dislodgement.

4. Flush and Confirm Placement:

- Attach a syringe with sterile saline.

- Flush gently to confirm patency and proper placement.
- Observe for any swelling or resistance.

5. Secure and Document:

- Fix the needle to prevent movement.
- Record the procedure details in the medical record.

Supervisory Role During the Procedure

Supervision entails:

- Monitoring the student’s technique and adherence to sterile procedures
- Providing real-time guidance and corrections

- Ensuring patient safety and comfort

- Confirming correct placement before medication administration

Potential Complications and Risks

While 10 insertion is generally safe when performed appropriately, complications can occur,
especially in infants due to their delicate anatomy.



Mechanical and Procedural Complications

- Fracture of the Bone: Excessive force or improper technique can cause fracture.

- Misplacement: Insertion into soft tissue or subperiosteal space, leading to extravasation.
- Failure to Access the Marrow Cavity: Resulting in ineffective therapy.

- Needle Breakage: Due to improper handling or equipment malfunction.

Biological and Physiological Risks

- Infection: Osteomyelitis from contaminated equipment or site.
- Growth Plate Injury: Damage to the proximal tibial growth plate can impact limb development.
- Compartment Syndrome: Rare but serious, resulting from extravasation or swelling.

Signs of Complication

Supervisors and clinicians should vigilantly observe for:

- Resistance during needle advancement

- Bleeding or swelling at the site

- Lack of aspirate after proper insertion

- Pain or distress in the infant

- Unusual limb movement or discoloration

Supervision and Education Strategies

Best Practices for Supervising Students

- Pre-Procedure Briefing: Review anatomy, indications, and technique.

- Hands-On Demonstration: Show proper insertion method.

- Gradual Supervision: Allow students to perform under close supervision, intervening if necessary.
- Use of Simulation: Practice on mannequins or models before live insertion.

- Immediate Feedback: Provide constructive guidance after each step.

- Encouraging Questions: Promote a learning environment where students feel comfortable asking.

Assessing Competency

Before authorizing independent procedure, ensure the student has:



- Demonstrated understanding of anatomy and technique
- Successfully performed supervised insertions
- Recognized and managed potential complications

Legal and Ethical Considerations

Supervisors must ensure:

- Informed consent when possible

- Adherence to institutional protocols

- Documentation of supervision and procedure details
- Patient safety is prioritized over training needs

Case Reflection: A Supervision Scenario

Imagine observing a student insert an IO needle into an infant’s tibia during an emergency. The
student appears confident but hesitant at times. The supervising clinician’s role is to:

- Observe the student’s hand positioning and technique
- Confirm the identification of landmarks

- Ensure sterile technique is maintained

- Watch for signs of difficulty or resistance

- Be prepared to take over if necessary

Post-procedure, a debrief should cover:

- What went well

- Areas for improvement

- Potential complications to watch for

- The importance of documentation and communication

This scenario underscores the importance of thorough supervision, especially in high-stakes
situations involving infants.

Conclusion and Recommendations

Intraosseous access in infants is a critical skill that can save lives but carries inherent risks if not
performed correctly. Supervising clinicians play a vital role in ensuring that students learn the
procedure safely, understand the anatomy, recognize complications early, and adhere to best
practices.



Key takeaways include:

- Prioritize thorough preparation and anatomical knowledge.

- Use simulation training before live procedures.

- Supervise meticulously, providing guidance and immediate correction.
- Be vigilant for complications during and after insertion.

- Document every step and decision accurately.

By fostering a structured learning environment and emphasizing safety, supervisors can help
students develop competence in this lifesaving procedure, ultimately improving outcomes for some
of the most vulnerable patients—our infants.
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Note: Always refer to your local protocols and institutional guidelines when performing or
supervising IO insertions.
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