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	George Fieber RN
Nursing Practice Leader
Thunder Bay Regional Health Sciences Centre
Office: (807) 684-6691
Cell   : (807) 629-0889

	RNs currently do not insert IOs at our hospital but they can remove them.There is no reason that RNs could not be trained to put them in but the limited opportunities to maintain competence are what has preventing this from being part of our education plan.

	

	Selina Fleming MN, BScN, RN 
HPHA Educator
Huron Perth Healthcare Alliance
Phone: 519.272.8210 x2325
Clinton Public Hospital - St. Marys Memorial Hospital - Seaforth Community Hospital - Stratford General Hospital

	We’ve had RNs inserting and removing IOs for a few years now. We utilize a medical directive for both Peds and Adults which I’ve included above. In order to insert IOs they must complete an eLearning module offered by Teleflex (the makers of IO) and attend a hands-on session also provided by an educator with Teleflex. Staff have loved these sessions and we tend to have them come to our organization at least once a year to ensure staff have the opportunity to remain competent. Prior to implementing the medical directive they also have to complete the specific medical directive eLearning available to them on our eLearning platform. 

I’ve also included our policy above. The policy and medical directives are due to be reviewed-we don’t anticipate having to change a lot from a practice standpoint. Feel free to reach out should you have any questions, 
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	Peggy Gautreau RN, BScN MScN 
Nurse Educator, Emergency Department 
Brant Community Healthcare System
200 Terrace Hill Street
Brantford, Ontario N3R 1G9
Telephone:  519-751-5544 Ext. 2101
Email address peggy.gautreau@bchsys.org


	We have not delegated nurse to insert IOs. Our physicians can insert. I have attached our policy on removal and management.

	


	Sue Bow

Critical Care Educator(Interim)
Pembroke Regional Hospital
613-732-2811 Ext 6644

	Our Critical Care Nurses are not permitted to insert. 

	

	
	
	

	Mary-Lou Albers RN, BScN
Professional Practice and Education Coordinator
Listowel and Wingham Hospitals Alliance 
www.lwha.ca
519-291-3125 ext 5374

	Here is our IO guideline for insertion, maintenance and removal. All RN’s are trained on this skill and we have the representative come and provide training once a year as either a first time training or a refresh for staff
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Specific Patient Conditions:   
 


• Any pediatric patient at the Huron Perth Healthcare Alliance who is responsive to pain, in 
a potentially life threatening situation when IV access has been unsuccessful in 2 
attempts or 90 seconds.  


 
• Any pediatric patient experiencing full cardiac arrest or severe shock should have IO 


cannulation considered as the initial method of obtaining vascular access. 
 
 
Contraindications:  


• Non emergent situations where IV access can be readily obtained.  
• Patient capable of consent refuses treatment or substitute decision maker refuses on 


behalf of the patient.  
Note:  If a patient or substitute decision maker refuses treatment contact the 
physician immediately to determine plan of care. 
• Any documented allergy to Lidocaine is a contraindication to the administration of 


lidocaine only.  
• Fracture of the tibia or femur (consider alternate tibia)  
• Previous significant orthopedic procedure 
• Previous IO attempt in the same bone within 48 hours   
• Pre-existing medical condition affecting the integrity of the bone (tumor near site, 


osteogenesis imperfecta, etc) 
• Infection at insertion site (consider alternate site)  
• Inability to locate landmarks (significant edema)  
• Excessive tissue at insertion site (obesity)  


 
Reasons to seek immediate medical consultation or discontinue procedure/ 
treatment/intervention: 
 


• Patient capable of consent refuses treatment or substitute decision maker refuses on 
behalf of the patient.  


• Through-and-through penetration of the bone 
• Occlusion of the IO needle 
• Change in sensation, pulses, or perfusion distal to the IO needle 
• Signs of infiltration such as increased fluid leakage around the insertion site, new edema 


or increased diameter of the accessed extremity 
 
 
Documentation: 
• Implementation of the Medical Directive including name and number of the directive, name, 


signature and credentials of the implementer and name of the attending physician in the 
order section of the chart.  
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Quality Assurance 
 
• The Medical Program Director, Emergency Medicine and/or Medical Program Director, 


Medicine will approve the education component of the Medical Directive.  
• The Emergency Department/Critical Care Registered Nurse will complete an annual 


educational component specific to this medical directive as outlined in the related HPHA 
Policy to be eligible to implement the directive.  


• The Emergency Department/Critical Care Registered Nurse will demonstrate competence in 
the Medical Directive prior to initiating. 


• An annual review will be conducted at the discretion of the HPHA Emergency Care Team to 
review the appropriateness of the Medical Directive. 


 


 
Appendix 
 
For step-by-step review of anatomical site identification Click here 
 
 
 
Reference(s): 
Elsevier Performance Manager (2018). Clinical Skills: Intraosseous Needle Placement 
(Pediatric)        
 
Lakeridge Health. (2012). Medical Directive-Advanced Life Support: Intraosseous (IO) 
Cannulation and Infusion.  


Saskatoon Health Region. (2011). Intraosseous Infusion-Assisting with Insertion and Removal. 
Policies and Procedures. Retrieved 
from https://www.saskatoonhealthregion.ca/about/NursingManual/1186.pdf  


Teleflex® Incorporated. (2015). ARROW®EZ-IO®: EZ-IO® Intraosseous Vascular Access 
Needles Instructions for Use. Retrieved June 6, 2018, 
from https://www.teleflex.com/global/clinical-resources/ez-io/8082_Rev_02_-
_FDA_Intraosseous_Infusion_System_IFU_ATH_v2_-_PRESS.pdf  


 


Originator HPHA Clinical Nurse Educators 
Current Review/Revision October 2018 
Responsibility HPHA Joint Emergency/Critical Care Team 


Distribution 


HPHA Emergency Department Manuals/Critical Care Unit 
Manuals 
HPHA My Alliance CCU/Telemetry and ED Medical 
Directives 
HPHA Start Hub link ED Medical Directives 
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   HURON PERTH HEALTHCARE ALLIANCE 
 


Physician Approval Form 
 
 


Medical Directive INTRAOSSEOUS INSERTION – PAEDIATRIC 


Directive # MD-ED-CC-028 
 
 
I, the undersigned physician, have: 
 


• Reviewed the directive to fully understand the conditions under which it 
will be implemented, including knowing how the staff will be educated to 
provide this care and how they document or make me aware that the 
directive has been implemented so I can assume care appropriately, and 
 


• Agree to assume the care of patients who have had an intervention 
performed as authorized by the directive 


 
 
 
 
_______________________________________________ 
Name of Physician (please print) 
 
 
 
 
_______________________________________________ 
Signature 
 
 
 
 
_______________________________________________ 
Date 
 
Note:  The above Medical Directive was approved at the HPHA Medical Advisory 
Committee meeting November 22, 2018.  If agreeable, please sign and return this form 
to Medical Services, Attn:  Lori Hartman (Fax 519-271-7137). 





		MD-ED-CC-028 - Intraosseous Insertion - Paediatric

		MD-ED-CC-028 - Signed Page 1

		MD-ED-CC-028 - Intraosseous Insertion - Paediatric

		Specific Patient Conditions:

		Reasons to seek immediate medical consultation or discontinue procedure/ treatment/intervention:

		 Through-and-through penetration of the bone

		 Occlusion of the IO needle

		 Change in sensation, pulses, or perfusion distal to the IO needle

		 Signs of infiltration such as increased fluid leakage around the insertion site, new edema or increased diameter of the accessed extremity

		Documentation:

		 The Emergency Department/Critical Care Registered Nurse will complete an annual educational component specific to this medical directive as outlined in the related HPHA Policy to be eligible to implement the directive.

		 The Emergency Department/Critical Care Registered Nurse will demonstrate competence in the Medical Directive prior to initiating.

		 An annual review will be conducted at the discretion of the HPHA Emergency Care Team to review the appropriateness of the Medical Directive.





		Physician Approval Form - 2018 11
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		1. Clinical Policies and Procedures

		Original Issue Date:

		December 29, 2006



		Intraosseous Devices - Insertion, Care and Management of (Adult and Pediatric)

		Review/Effective Date:

		December 10, 2018



		Approved By: VP People and Chief Quality Executive

		Next Review Date:

		December 10, 2020
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Scope:

This policy applies to Registered Nurses who have received appropriate theoretical preparation and who have met the competency requirements listed in this policy to care for intraosseous devices and manage the delivery of medications and/or fluids by the intraosseous (IO) route in the adult and pediatric patient population.

Note: The insertion of an intraosseous device is a skill that only specifically trained Emergency Department and Critical Care Unit Registered Nurses have the authority to perform at the HPHA in an emergent and/or medically necessary situation by physician order or in accordance with the HPHA Medical Directive entitled Intraosseous Insertion.

Policy:

This policy, in addition to the associated Elsevier skill modules below, describes the steps involved with the insertion, care, management and removal of intraosseous (IO) devices.

This policy acts as a guideline for Registered Nurses to safely apply best practice in the provision of high quality care for the patient requiring medication or fluid administration by the IO route.

It is expected that nursing staff shall adhere to the principles outlined in this policy, the IO manufacturer’s recommendations, as well as in the associated Elsevier Modules:

· Intraosseous Access

· Intraosseous Needle Placement (Pediatric)

· Intraosseous Needle Care and Removal (Pediatric) 

Prior to initiating any of the interventions outlined in this policy, nurses must have the knowledge, skill and ability to identify associated risks and precautions, manage potential adverse reactions and provide ongoing assessment and monitoring of the patient prior to, during and post IO medication and fluid administration.

Definitions:

Intraosseous: situated within, occurring within, or administered by entering a bone.

“IO” indicates the abbreviation for “intraosseous”.

Indications:

Indications for IO device insertion may include but are not limited to:

· Short-term administration of fluids or medications when intravascular access cannot be achieved in a timely manner, thereby potentially increasing the risk of morbidity or mortality

· IO needles are recommended for resuscitation in any age group 

Contraindications:

Contraindications for IO device insertion may include but are not limited to:

· Fracture of the tibia or femur (consider alternate tibia)

· Previous significant orthopedic procedure

· Previous IO attempt in the same bone within 48 hours

· Infection at insertion site (consider alternate site)

· Inability to locate landmarks (significant edema)

· Excessive tissue at insertion site (obesity)

· Pre-existing medical condition affecting the integrity of the bone (tumor near site, osteogenesis imperfecta, severe osteoporosis, etc.) increase the risk for fractures in patients with some IO devices, but IO infusion may be used in extreme circumstances even in these cases.

Competency requirements:

I. IO care, management and removal- Emergency Department and Critical Care Unit Registered Nurses employed at the HPHA will have received the appropriate theoretical preparation and competency requirements to care for, manage and remove IOs upon successful completion of the following:

· Review of the HPHA Policy and Procedure: Intraosseous Devices- Insertion, Care and Management of (Adult and Paediatric)

· Review of the Elsevier Modules appropriate for the patient population under their care:

· Intraosseous Access (applicable for adult and pediatric)

· Intraosseous Needle Care and Removal (Pediatric)

II. IO insertion- Emergency Department and Critical Care Unit Registered Nurses employed at the HPHA will have received the appropriate theoretical preparation and competency requirements to insert IOs upon:

· Review of the HPHA Policy and Procedure: Intraosseous Devices- Insertion, Care and Management of (Adult and Paediatric)

· Review of the HPHA Medical Directives: Intraosseous Insertion - Adult and Intraosseous Insertion - Paediatric

· Review the Elsevier Modules appropriate for the patient population under their care:

· Intraosseous Access (Adult)

· Intraosseous Needle Placement (Pediatric)

· Obtaining initial certification by successful completion of the Teleflex IO self-directed learning module and post-test and the accompanying hands-on competency assessment

· Maintaining competency- On an annual basis certified RNs will complete the Teleflex IO self-directed learning module and self-assess their own knowledge, ability and skill to insert intraosseous devices, and take appropriate measure to ensure competency in the skill is maintained. Nurses will retain a record of related learning activities, as per CNO practice standards. 

Considerations:

· Most fluids and/or medications that can be administered intravenously can be administered via the intraosseous (IO) route.

· IOs should not remain in place for more than 24 hours

· The following are potential complications that the patient should be observed for:

· Extravasation; Compartment syndrome; Fracture of the target bone; Infection; Pain on insertion; Skin necrosis; Embolism

· Children have a higher risk of fluid extravasation and compartment syndrome because of their small bone size and variable needle lengths. Careful assessment for proper IO placement and local fluid extravasation are essential.

· Assessments should include but are not limited to:

· Measuring the circumference of the upper or lower extremity in which the IO device is inserted every hour;

· Circulation, sensation and movement to the extremity every hour;

· Monitor IO insertion site every 30 minutes for signs of swelling and needle displacement

· Patency of the IO device.

Procedure:

The following Elsevier Modules and Teleflex’s IO device manufacturer’s instructions shall be used for complete step-by-step procedure on IO insertion (Physician or trained ED/CCU RNs only), care, maintenance, assessment and documentation:

· Intraosseous Access (applicable to adults and pediatric patients)

· Intraosseous Needle Placement (Pediatric)

· Intraosseous Needle Care and Removal (Pediatric)

· Arrow® EZ-IO® Intraosseous Vascular Access Needles

· Arrow® EZ-IO® Intraosseous Vascular Access Driver

Related resources:

· Elsevier Module: Medication Administration-IV Direct

· Medical Directives: Intraosseous Insertion - Adult and Intraosseous Insertion - Paediatric

References:

Cardiff and Vale University Health Board. (2017). Adult Intraosseous Cannulation Protocol using the EZ-I) Device for Emergency Intravenous Access. Retrieved from http://www.cardiffandvaleuhb.wales.nhs.uk/sitesplus/documents/1143/EZIO%20Protocol%202017.pdf

Gomella, T., Cunningham, M. & Eyal, F., (eds), (2009). Neonatology Management, Procedures, On-call Problems, Diseases, and Drug,s 6thed. New York: The McGraw-Hill Companies.

MacDonald, M. & Ramasethu, J. (eds), (2007). Procedures in Neonatology, 4thed. Baltimore: MD: Lippincott Williams & Wilkins.

Saskatoon Health Region. (2011). Intraosseous Infusion-Assisting with Insertion and Removal. Policies and Procedures. Retrieved from https://www.saskatoonhealthregion.ca/about/NursingManual/1186.pdf

Teleflex® Incorporated. (2015). ARROW®EZ-IO®: EZ-IO® Intraosseous Vascular Access Needles Instructions for Use. Retrieved June 6, 2018, from https://www.teleflex.com/global/clinical-resources/ez-io/8082_Rev_02_-_FDA_Intraosseous_Infusion_System_IFU_ATH_v2_-_PRESS.pdf

Vidacare. (2006). Vidacare Protocol Development Guide. Retrieved from www.vidacare.com
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Title: Intravenous Therapy – Intraosseous Device-Management and Removal (Adult and 
Paediatric) 
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Document Number: N-IV-825 Issuing Authority: Clinical Value Stream Lead 


Date Issued: November 2016 Date Revised:  
 


 


DISCLAIMER: This is a CONTROLLED document.  The most current version is in electronic 
format on the BCHS intranet site.   Any documents appearing in paper form are NOT controlled.  


POLICY STATEMENT: 


Intraosseous (IO) access is indicated when intravenous access cannot be 
obtained in a timely manner and access to venous circulation is needed for the 
administration of medications and/or fluids. 
 
Intraosseous access is obtained by Physicians only at the Brant Community 
Healthcare System.  Registered Nurses with the knowledge, skill and judgement 
may assist with set up and management of intraosseous infusions and removal of 
the intraosseous needle. 
 
PURPOSE: 


1) To provide guidelines for the use of the intraosseous driver and infusion 
system when required for adult and paediatric populations 


2) Identify indications and contraindications for use of IO 
3) Describe nursing management for IO infusions 


 
DEFINITION (S): 


Intraosseous (IO) - injecting directly into the marrow of a bone to provide a non-
collapsible entry point into the systemic venous system to provide fluids and 
medication when intravenous access is not available. 
 
INDICATIONS: 


Any time vascular access is difficult to obtain, IO can be used for up to 24 hours 
in emergent situations such as but not limited to: 


 Cardiopulmonary Arrest 


 Circulatory Collapse 


 Hypokalemia from Traumatic Injury or Dehydration 


 Status Elipticus 


 Status Asthmaticus 


 Burns 


 Sepsis 
 
CONTRAINDICATIONS: 


 Fracture of targeted bone 


 Previous significant orthopedic procedure at insertion site 


 Congenital deformity or history of osteogenesis imperfecta or osteoporosis 


 IO in the targeted bone within the past 48 hours 


 Infection at the area of insertion 


 Excessive tissue or absence of adequate anatomical landmarks 
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SPECIAL CONSIDERATIONS: 


1) Consult/Collaborate with the Pharmacist for the following: 


 Infusion of hypertonic saline solution there is potential risk of 
myonecrosis via IO route 


 IO route may decrease serum concentrations of the following 
medications-ceftriaxone, chloramphenicol, phenytoin, tobramycin and 
vancomycin 


 Marrow toxic medications should not be administered via IO route, 
determine the medication is not marrow toxic prior to administration 


2) MRI should not be done with an IO in place 
3) Blood sampling will not be done through an intraosseous line 


 
SITES FOR INSERTION: 


Adults Pediatrics 


 Proximal humerus (preferred) 


 Proximal tibia 


 Distal tibia 
 


 Proximal tibia (preferred) 


 Distal Femur 


 Distal tibia 


 
EQUIPMENT: 


1) Intraosseous power driver 
2) Intraosseous needle set and extension set 
3) Dressing supplies 
4) Non-sterile gloves 
5) Site cleansing agent 
6) Luer lock syringe with sterile normal saline flush (5-10mL for adults, 2-5 


mL for infant/child)  
7) 2% preservative and epinephrine free lidocaine as ordered 
8) Intravenous fluids as ordered 
9)  IV tubing 
10)  3 way stop cock 
11)  Infusion pump  


 
PROCEDURE: 


Insertion: 
1) Wash hands 
2) Don appropriate Personal Protective Equipment (PPE) 
3) Collect required equipment 
4) Prime IV tubing 
5) Prepare the insertion site using aseptic technique 
6) Physician to landmark, use driver, insert IO and confirm placement of IO 
7) RN to connect primed tubing and extension set to the hub of the needle to 


begin infusion of fluids as ordered by the Physician 
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8) Apply sterile transparent dressing and secure tubing 
9) Apply EZ IO armband from needle package to patient to indicate an IO is 


in situ 
10) Label all tubing with date/time and identify on the label that the infusion is 


an IO infusion 
 
Management of Infusion: 
1) Monitor insertion site every hour for swelling, redness, bleeding and/or 


dislodgement of the IO needle 
2)  Monitor for alterations in circulation, sensation and movement (CSM) in 


the affected limb every hour 
3)  Leaking at the site may indicate dislodgement of the needle, stop the 


infusion and notify the physician immediately 
4) Provide pain control as ordered and as required by the patient as IO 


infusions can be painful for patients who are conscious 
 
Discontinuation of Infusion and the IO Needle: 
1) Discontinue the catheter within 24 hours  
2)  Effort should be made to obtain peripheral intravenous access or central 


venous access to reduce complications from IO therapy 
3) Explain procedure to patient/family/support persons 
4) Wash hands 
5) Don appropriate PPE as required 
6) Stop infusion 
7) Don sterile gloves 
8) Remove dressing  
9) Remove the tubing and extension set from the hub of the needle 
10)  Attach a 3-5mL syringe to the IO hub and stabilize the limb as the IO is 


removed 
11)  Gently pull upwards on the IO needle while turning the syringe clockwise 


without rocking back and forth as rocking may cause the needle to break 
12)  Cleanse the site with chlorhexidine swab using a 30 second scrub and 


apply dry sterile dressing  
 


DOCUMENTATION ON CENTRAL LINE DOCUMENTATION REOCRD: 
1) Location, size and type of IO needle placed 
2) Date and time of placement 
3) Name/signature of physician who inserted the IO 
4) Assessment of the insertion site 
5) Any leakage of fluid at the site 
6) Perfusion distal to the site 
7) Fluids administered on intake and output record (paper and PCS) 
8) Medications administered 
9) Patient and family education regarding the IO and the infusion 
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10)  Any noted complications and interventions provided 
11)  Removal of the IO including date/time, site assessment, patient tolerance 


of removal, ease of removal 
 


RELATED PRACTICES AND / OR LEGISLATIONS: 
N/A  
 
APPENDICES: 
N/A 
 


REFERENCES: 
 
Arrow EZ-IO Teleflex Product Information (2014)  Clinical principles of 
Intraosseous Vascular Access.  Retrieved from www.arrowezio.com  
 
Health Sciences North (2013) Intraosseous insertion/infusion/removal of EZ-IO 
device.  Emergency and Medical Program Policy and Procedure. 
 
Thunder Bay Regional Health (2013)  Intraosseous Device-Management and 
Removal (Adult and Paediatric) Policy and Procedure, Patient Care Services. 
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Policy Statement



· To provide a guideline for use of the IO driver and infusion system, where IO access is required in both the adult and pediatric population by a specially trained ED RN.

· IO route is a safe and rapid method of accessing the circulatory system and is indicated when immediate vascular access is needed for the critically ill adult or pediatric patient.

· IO access if safe and effective for fluid resuscitation and, drug delivery.

· With appropriate sized needles, the IO driver is a device to facilitate IO access in both adults and pediatric patients. 

· Allow for vascular access for a maximum of 24 hours



Responsibilities



1.0 Care, maintenance and removal:

· All nurses and physicians who care for and maintain intraosseous catheters in the adult population

2.0  Insertion:

2.1 Nurses: This is a restricted activity to specially trained ED nurses who have received intraosseous insertion, care and management training (theory, demonstration and return demonstration). 

2.2 Physicians: This is a restricted activity to physicians both staff and residents who have received intraosseous insertion, care and management training (theory, demonstration and return demonstration).

· RN to obtain physician order prior to insertion of EZ-IO 

· RN will be trained to use the IO drill and insertion of an IO, educational support and resources will be provided on an annual basis

· Nurses are responsible for the care, maintenance and removal of the IO site, infusion and device.

· Staff should ensure that the IO procedure and rationale is explained to the conscious/semi-conscious patient and/or the family while ensuring that all questions have been answered



Equipment



· EZ-IO driver

· EZ-IO needle set

· 

		Type of needle

		Needle length

		Patient weight 

		Needle colour



		PD needle (pediatric)

		15mm

		3kg - 39kg

		Pink



		PD needle (adult)

		25mm

		40kg or more

		Blue



		PD needle (large)

		45mm

		Patients with excess tissue over the insertion site or humerus insertion

		Yellow







· Solu-prep swab

· IV bag and IV tubing

· IV infusion pump or pressure bag

· EZ-connect extension set

· Sterile NS prefilled syringe for flush

· EZ-IO stabilizer dressing, or 4x4 gauze and tegaderm (to secure the needle in place)

· 2% Lidocaine ready jet syringe – PRESERVATIVE FREE

· EZ-IO pink coloured wrist band



Procedure

1.0 Indications

1.1 Intravenous fluids or medications are needed and a peripheral IV cannot be established in 2 attempts or within 90 sec and the patient exhibits one or more of the following:

· An altered mental status (GCS of 8 or less)

· Respiratory compromise (SaO2 80% after appropriate oxygen therapy, RR <10 or >40 per min)

· Hemodynamic instability (systolic BP <90)

1.2 May be considered prior to peripheral attempts in the following situations:

· Cardiac arrest

· Profound hypovolemia with altered mental status

· Patient near death with immediate need for delivery of medications and/or fluids

· Patient in need of vascular access where veins are not easily identified.



2.0 Contraindications

· Fracture of the tibia or femur (consider alternate tibia)

· Previous orthopedic procedures (IO within 24 hrs, knee replacement) (consider alternate tibia)

· Pre-existing medical condition (tumor near site or peripheral vascular disease)

· Infection at insertion site (consider alternate site)

· Inability to locate landmarks (significant edema)

· Excessive tissue at insertion site (obesity)

· Previous IO insertion within the last 24 hours

· Osteoporosis, osteopenia, and/or osteogenesis imperfect

· Children with right to left intracardiac shunts (risk of cerebral fat or bone marrow emboli)



3.0 Considerations

3.1 Flow rates:

· Due to the anatomy of the IO space you will note flow rates are slower than those achieved with IV catheters

· Ensure the administration of a flush prior to administration of infusion

· Flush the EZ-IO adult with 10 mL of NS 

· Flush the EZ-IO pediatric with 5 mL of NS

· Repeat flush prn

· To improve continuous infusion flow rates always use a pressure bag or infusion pump

3.2 Pain:

· Insertion of the EZ-IO adult or pediatric needle in a semi-conscious patient has been noted to cause mild to moderate discomfort.  Consider local infiltration of 1% lidocaine at site.

· IO insertion of a conscious patient has been noted to cause severe discomfort. Prior to administration of flush, lidocaine 2% should be considered

· EZ-IO adult slowly administer 20-40mL lidocaine 2% (preservative free)

· EZ-IO pediatric slowly administer 0.5mg/kg lidocaine 2% (preservative free)

· Consider systemic pain control for patient not responsive to local lidocaine

4.0 Preparation

· Don PPE

· Obtain consent if the patient is conscious 

· Assemble supplies including the driver and appropriate needle set

· Prime standard IV tubing and connector with normal saline

· Determine the correct needle size

· Rule out contraindications





5.0 Procedure

· Wear personal protective equipment as indicated

· If the patient is conscious, advise for EMERGENT NEED for the procedure and obtain an informed consent 

· Locate appropriate insertion site (see appendix A)

· Prepare insertion site using aseptic technique

· Prepare the EZ-IO driver and needle set

· Stabilize site and insert appropriate needle set while stabilizing catheter hub, the 5mm mark must be visible above the skin for confirmation of adequate needle set length 

· Remove stylet from catheter, place stylet in an approved sharps container

· Connect and confirm placement with a primed EZ-connect extension set by withdrawing small amount of bone marrow. Presence of marrow confirms placement

· Slowly administer appropriate dose of lidocaine 2% preservative and epinephrine-free (intravenous lidocaine)

		Adult

		Pediatric



		1st dose: 40mg 

		2nd dose: 20mg

		1st dose: 0.5mg/kg

		2nd dose: half of initial dose







· Flush EZ-IO with saline (10mL for adult, 5mL for pediatric)

· Always utilize pressure (pressure bag or infusion pump) for continuous infusions

· Begin infusion



6.0 Nursing Management 

· Connect the extension set to a flushed IV tubing set

· Attach to the hub of the IO

· Utilize pressure either with a pressure bag or infusion pump on IV solution to be infused

· Begin infusion

· Apply a dressing to stabilize the IO needle (4x4 gauze with clear tegaderm to sides of hub and secure with tape, or use IO stabilization dressing)

· Consider that the limb may need to be secured

· Monitor IO site and patient condition Q1-2 hours. Documentation needs to include: location, site appearance, infusion solution (and rate if possible), and patient tolerance. 

· Apply the pink wristband to the arm of the patient with the insertion date and time to indicate the patient has IO access. 

· NOTE: IO can only be used for 24 hours





7.0 Possible complications of IO

· Fat/Bone Embolism: monitor for S&S of embolism

· Chest pain

· Tachypnea

· Skin colour from pallor to cyanosis

· Dyspnea

· Apprehension and feeling of impending disaster

· Tachycardia

· Decreased PaO2 (poor oxygen exchange leading to hypoxemia)

· A change in level of consciousness with possible memory loss, restlessness, confusion, and /or headache

· Elevated temperature

· Petechia around the neck, anterior chest wall, axilla, buccal membrane, conjunctiva of the eye

· Extravasation – leakage

· Monitor girth of leg and leg’s circulation q1h. This may indicate a dislodgement or leakage of the IO infusion

· Dislodgement

· Compartment Syndrome

· If suspected, stop infusion and notify MRP stat

· Cellulitis/Osteomyelitis

· Maintain aseptic technique

· Change dressing whenever soiled

· If another form of vascular access established, request IO discontinuation order

· Fracture or damage of the bone

· Pain -  As indicated use of 2% lidocaine is proven helpful in reducing or eliminating the patients discomfort

· Reduced flow rate – if this occurs consider another 10mL saline flush or another option is to gently pull back the catheter a small amount (1mm) 

· Infection at insertion site



8.0 Removal

· Attach hub to a sterile syringe – the syringe will serve as a larger handle than grasping the catheter hub directly

· Support the limb with the IO needle

· Rotate the catheter hub in a clockwise direction and gently pull the catheter out. (Maintaining a 90-degree angle while rotating the catheter will ensure proper removal without complications)

· Once the catheter has been removed place in a biohazard container

· Dress the insertion site with an appropriate dressing, use of antibiotic ointment is optional
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Appendix A: Insertion Site Identification 

		Adults

		Pediatrics



		· Proximal humerus

· Proximal tibia

· Distal tibia



		· Distal Femur

· [bookmark: _GoBack]Proximal humerus

· Proximal tibia

· Distal tibia







Palpate site to locate appropriate anatomical landmarks for needle set placement and to estimate soft tissue depth overlying the insertion site. Utilize the correct technique below based on patient and site selected:

ADULT INSERTION SITE IDENTIFICATION

Proximal Humerus (Adult)

1. Place the patient’s hand over the abdomen (elbow adducted and humerus internally rotated)

2. Place your palm on the patient’s shoulder anteriorly; the “ball” under your palm is the general target area

You should be able to feel this ball, even on obese patients, by pushing deeply

3. Place the ulnar aspect of your hand vertically over the axilla and the ulnar aspect of your other hand along the midline of the upper arm laterally

4. Place your thumbs together over the arm; this identifies the vertical line of insertion on the proximal humerus

5. Palpate deeply up the humerus to the surgical neck

This may feel like a golf ball on a tee – the spot where the “ball” meets the “tee” is the surgical neck

The insertion site is 1 to 2 cm above the surgical neck, on the most prominent aspect of the greater tubercle

[image: Image result for EZ-IO landmark sites]

Proximal Tibia (Adult)

1. Extend the leg. 

2. Insertion site is approximately 2 cm medial to the tibial tuberosity, or approximately 3 cm below the patella and approximately 2 cm medial, along the flat aspect of the tibia.

[image: Image result for EZ-IO proximal tibia]

Distal Tibia (Adult)

1. Insertion site is located approximately 3 cm proximal to the most prominent aspect of the medial malleolus.  

2. Palpate the anterior and posterior borders of the tibia to assure insertion site is on the flat center aspect of the bone.

[image: Related image]









INFANT/CHILD INSERTION SITE IDENTIFICATION

Distal Femur (Infant/Child)

1. Secure the leg out-stretched to ensure the knee does not bend.  

2. Identify the patella by palpation. The insertion site is just proximal to the patella (maximum 1 cm) and approximately 1-2 cm medial to midline.  

[image: Image result for ez io placement pediatrics]

Proximal Humerus (Infant/Child)

1. Place the patient’s hand over the abdomen (elbow adducted and humerus internally rotated)

2. Place your palm on the patient’s shoulder anteriorly; the “ball” under your palm is the general target area

You should be able to feel this ball, even on obese patients, by pushing deeply

3. Place the ulnar aspect of your hand vertically over the axilla and the ulnar aspect of your other hand along the midline of the upper arm laterally

4. Place your thumbs together over the arm

This identifies the vertical line of insertion on the proximal humerus 

5. Palpate deeply up the humerus to the surgical neck

This may feel like a golf ball on a tee – the spot where the “ball” meets the “tee” is the surgical neck

The insertion site is 1 to 2 cm above the surgical neck, on the most prominent aspect of the greater tubercle

Proximal Tibia (Infant/Child)

1. Extend the leg. Pinch the tibia between your fingers to identify the medial and lateral borders.

2. Insertion site is approximately 1 cm medial to the tibial tuberosity, or just below the patella (approximately 1 cm) and slightly medial (approximately 1 cm), along the flat aspect of the tibia. 

Distal Tibia (Infant/Child)

1. Insertion site is located approximately 1-2 cm proximal to the most prominent aspect of the medial malleolus. 

2. Palpate the anterior and posterior borders of the tibia to assure insertion site is on the flat center aspect of the bone.
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Specific Patient Conditions:   
 
Any adult patient at the Huron Perth Healthcare Alliance requiring immediate emergency 
intervention, where the securement of IV access has been unsuccessful after 2 attempts or 90 
seconds. 
 
 
 
Contraindications:  
 


• Non emergent situations where IV access can be readily obtained.  
• Patient capable of consent refuses treatment or substitute decision maker refuses on 


behalf of the patient.  
Note:  If a patient or substitute decision maker refuses treatment contact the 
physician immediately to determine plan of care. 
• Any documented allergy to Lidocaine is a contraindication to the administration of 


lidocaine only.  
• Fracture of the tibia or femur (consider alternate tibia)  
• Previous significant orthopedic procedure 
• Previous IO attempt in the same bone within 48 hours   
• Pre-existing medical condition affecting the integrity of the bone (tumor near site, 


osteogenesis imperfecta, etc) 
• Infection at insertion site (consider alternate site)  
• Inability to locate landmarks (significant edema)  
• Excessive tissue at insertion site (obesity)  


 
 
Reasons to seek immediate medical consultation or discontinue procedure/ 
treatment/intervention: 
 


• Patient capable of consent refuses treatment or substitute decision maker refuses on 
behalf of the patient.  


• Through-and-through penetration of the bone 
• Occlusion of the IO needle 
• Change in sensation, pulses, or perfusion distal to the IO needle 
• Signs of infiltration such as increased fluid leakage around the insertion site, new edema 


or increased diameter of the accessed extremity 
 
 
 
Documentation: 
• Implementation of the Medical Directive including name and number of the directive, name, 


signature and credentials of the implementer and name of the attending physician in the 
order section of the chart.  
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Quality Assurance 
 
• The Medical Program Director, Emergency Medicine and/or Medical Program Director, 


Medicine will approve the education component of the Medical Directive.  
• The Emergency Department/Critical Care Registered Nurse will complete an annual 


educational component specific to this medical directive as outlined in the related HPHA 
Policy to be eligible to implement the directive.  


• The Emergency Department/Critical Care Registered Nurse will demonstrate competence in 
the Medical Directive prior to initiating. 


• An annual review will be conducted at the discretion of the HPHA Emergency Care Team to 
review the appropriateness of the Medical Directive. 


 


 
Appendix 
 
For step-by-step review of anatomical site identification Click here 
 
 
 
Reference(s): 
Elsevier Performance Manager (2018). Clinical Skills: Intraosseous Needle Placement 
(Pediatric)        
 
Lakeridge Health. (2012). Medical Directive-Advanced Life Support: Intraosseous (IO) 
Cannulation and Infusion.  


Saskatoon Health Region. (2011). Intraosseous Infusion-Assisting with Insertion and Removal. 
Policies and Procedures. Retrieved 
from https://www.saskatoonhealthregion.ca/about/NursingManual/1186.pdf  


Teleflex® Incorporated. (2015). ARROW®EZ-IO®: EZ-IO® Intraosseous Vascular Access 
Needles Instructions for Use. Retrieved June 6, 2018, 
from https://www.teleflex.com/global/clinical-resources/ez-io/8082_Rev_02_-
_FDA_Intraosseous_Infusion_System_IFU_ATH_v2_-_PRESS.pdf  


Originator HPHA Clinical Nurse Educators 
Current Review/Revision October 2018 
Responsibility HPHA Joint Emergency/Critical Care Team 


Distribution 


HPHA Emergency Department Manuals/Critical Care Unit 
Manuals 
HPHA My Alliance CCU/Telemetry and ED Medical 
Directives 
HPHA Start Hub link ED Medical Directives 
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   HURON PERTH HEALTHCARE ALLIANCE 
 


Physician Approval Form 
 
 


Medical Directive INTRAOSSEOUS INSERTION – ADULT 


Directive # MD-ED-CC-027 
 
 
I, the undersigned physician, have: 
 


• Reviewed the directive to fully understand the conditions under which it 
will be implemented, including knowing how the staff will be educated to 
provide this care and how they document or make me aware that the 
directive has been implemented so I can assume care appropriately, and 
 


• Agree to assume the care of patients who have had an intervention 
performed as authorized by the directive 


 
 
 
 
_______________________________________________ 
Name of Physician (please print) 
 
 
 
 
_______________________________________________ 
Signature 
 
 
 
 
_______________________________________________ 
Date 
 
Note:  The above Medical Directive was approved at the HPHA Medical Advisory 
Committee meeting November 22, 2018.  If agreeable, please sign and return this form 
to Medical Services, Attn:  Lori Hartman (Fax 519-271-7137). 
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		MD-ED-CC-027 - Signed Page 1

		MD-ED-CC-027 - Intraosseous Insertion - Adult

		Specific Patient Conditions:

		Reasons to seek immediate medical consultation or discontinue procedure/ treatment/intervention:

		 Through-and-through penetration of the bone

		 Occlusion of the IO needle

		 Change in sensation, pulses, or perfusion distal to the IO needle

		 Signs of infiltration such as increased fluid leakage around the insertion site, new edema or increased diameter of the accessed extremity

		Documentation:

		 The Emergency Department/Critical Care Registered Nurse will complete an annual educational component specific to this medical directive as outlined in the related HPHA Policy to be eligible to implement the directive.

		 The Emergency Department/Critical Care Registered Nurse will demonstrate competence in the Medical Directive prior to initiating.

		 An annual review will be conducted at the discretion of the HPHA Emergency Care Team to review the appropriateness of the Medical Directive.
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