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Historically, many bones have been successfully used 

for intraosseous vascular access (IO). These sites 

include the proximal tibia, sternum, distal tibia, radius, 

clavicle, proximal humerus, olecranon, calcaneous, iliac 

crest and distal femur.¹ ² Since the distal femur location 

is a preferred site for IO among some pediatric 

emergency medicine physicians and allied health 

professionals, we sought to  determine the clinical 

experience with the site for delivery of fluids and 

medications. Though the distal femur site has been 

approved for second generation IO devices by the 

European Union, as well as routinely discussed in 

standardized pediatric training, the site has not been 

cleared by the US FDA. As such the distal femur 

insertions site has been limited in it’s adoption.    

Introduction Conclusion/Discussion Results 

•  PubMed Search: 

 

  661 Articles describing Intraosseous vascular access. 

   

    21 Articles specifically describe the distal femur as 

         acceptable site for IO vascular access, particularly  

         in the pediatric population. 

 

• Clinical Studies: 

      Table 1 describes the subset of  Distal Femur Insertions from 

   two clinical studies. A 100% success (N=15) without 

   complications was noted in these subsets. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• 2008 retrospective study of 95 pediatric emergency patients- data 

subset of femur placements by physician, nurse and paramedic 

operators. Data courtesy of author C. Beamer, MD (Horton and 

Beamer)³ 
 

 

 

• 2010 study of 105 patients who received IO access instead of 

central venous catheters-table subset of femur placements (Dolister 

et al) 4 
\ 

 

 

• 2008 post-mortem study 5 45 insertion attempts using the EZ-IO  

    Vidacare Corporation, Shavano Park, TX in infant distal femur- 98%  

    success rate. RN and EMT-P. 
  

 
 

• 2008 side by side cadaveric anatomical comparative of the distal 

femur insertion site compared to the proximal tibia; distal tibia and 

proximal humerus insertion site in a 17.9 kg male and a 3.1 kg infant 

female  (proximal humerus not evaluated in 3.1 kg specimen). All 

sites evaluated were determined as viable options with the 

appropriate IO needle set. Of note: The distal femur insertion site 

was found to have increased compact bone density,  larger 

medullary diameter and an increased overlying soft tissue (depth) 

than alternative sites.6 

Using PubMed, a literature review was conducted 

identifying the keywords "intraosseous," "IO access," 

and "femur." We also consulted with the Science & 

Clinical department of one IO device company (Vidacare 

Corporation, Shavano Park, TX) to gain additional data 

and perspectives on IO through the distal femur apart 

from those published in the clinical literature. The 

company shared results of two sponsored, institutional 

review board-approved, both pre-clinical and clinical 

trials, and  two post-mortem studies to determine if a 

needle set could consistently and safely be inserted into 

the pediatric distal femur for IO by medical 

professionals. 

The ability to access additional anatomical locations for IO would 

aid clinicians in choosing optimal patient insertion sites in select 

situations. This site flexibility would be especially helpful in patients 

that  present with challenging vascular access. Clinical literature, 

standardized textbooks, post-mortem studies and anatomical 

comparatives, and two pre-clinical vascular flow studies  support the 

distal femur as an option for IO infusion in pediatric patients.  

 

Existing published clinical studies on IO did not routinely specify the 

sites that were accessed. This finding limited the ability to fully 

evaluate the frequency with which the distal femur is chosen for IO.  

 

As IO becomes more routinely utilized to provide medications and 

fluids further clinical evidence about various site options may 

become available. 

 

Several sources consider the greater depth of soft-tissue overlying 

the femur site (compared to the proximal tibia) to be a hindrance to 

land-marking the  anatomy and insertion site. 

 

Clinicians have reported using both an anterior midline as well as a 

slightly medial approach to the distal femur site. 
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Methods 

Photo of Left distal femur IO during treatment. C Beamer 
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 Post-mortem sections with site comparisons6 S. Bolleter  

3.1 kg Left leg female / 17.9 kg Right leg male 

                                 


