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Full-term Infant (3580 g) with multiple 
congenital malfomations: 

•Severe CDH
•Megaomphalocele
•Scoliosis

Initial stabilization:

•Intact cord resuscitation during C-section
•Endotracheal intubation after intranasal 
fentanyl

•Cord clamping after approx. 5 minutes

Case Report



SpO2 78% at minute 10, 
FiO2 100%, HR 160/min, 
MABP 32 mmHg

Emergent requirement for 
vascular access 

•Umbilical Catheterization 
not feasible

•Attempts at establishing 
peripheral venous access 
not successful

•Dislocation of the first 
intraosseous catheter at 
the left tibia





Treatment Recommendations (Intraosseous Versus Umbilical Vein for Emergency 
Access [NLS 616: SysRev])



Which evidence?
Which evidence supports the
use of intraosseous access?

Which device?
Which devices are available?

Which device may be the
best?

Which location?
Which location is the best?

Which alternative locations
might be considered?



Which evidence is 
available?

Clinical Case Series and Case Reports

Animal studies

Cadaver studies

(Simulation studies)



23 newborns
proximal tibial region via Jamshidi needle

Rate of successful insertion was 78% in 
children 0–1 years of age

No severe complications mentioned



27 newborns with 30 i.o. lines in the proximal tibial region via Cook needle

Mean weight 1,780 g (range 515–4,050 g)

Complication rate 13% (dislocation, subcutaneous necrosis, haematoma)



12 newborns with 15 i.o. lines in the proximal tibial region via EZ-IO

Late preterm and term infants (>2600 g weight)

overall success rate 75%

Minor short-term complications in 3 of 9 successful IO punctures (33%)



Complications?



14 newborns with 16 i.o. lines

81% proximal tibia, 12% distal tibia, 6% distal femur

Devices included Cook, Jamshidi, Butterfly needle, EZ-IO 

Complication rate 31% (including 1 case of tibial
fracture, and 2 cases of ischaemic lower limb leading to

below-knee amputation)





15-year epoch, neonatal interhospital retrieval service, 
102 neonates

Devices changed from a manual to a semiautomatic 
device

IO injury rate 11% (including 1 case of tibial fracture)



Animal 
studies



Which devices are 
available?
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Manual EZ-IO® screwing

Butterfly needle method Arrow® EZ-IO® needle drill

16 stillborns, median: 29.2 weeks (IQR 27.2-38.4)





Which location 
should be used?



Which location?
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Proximal tibia

© Friedrich Rath, Graz

The entry point is a few millimeters below the tibial 
tuberosity at the center of the flat antero-medial 
surface.



Reference unknown

Different insertion pathways were used, wire number 2 represents the
ideal puncture site, with adequate distance to the growth plate. 



Median diameter of the bone marrow 
cavity:
4.0 mm [IQR 3.3–4.7]

Median cortical thickness:
1.2 mm [IQR 0.8–1.4]

16 stillborns, median: 29.2 weeks (IQR 27.2-38.4)



Resuscitation DOI: (10.1016/j.resuscitation.2019.11.027) 

For all three devices, the tip of the needle without the stylet, measures less 
than 4 mm. However, for the EZ-IO device, the tip of the needle with the stylet 
grows up to 56 mm compared to 2 mm for the other two needles (Fig. 1). 















Conclusion

•Small clinical series and case reports and animal 
studies suggest that medications and fluids can be 
successfully delivered by the IO route during 
neonatal resuscitation 

•Different devices for intraosseous access are available 
without clear evidence which device or method is 
superior to the others. The EZ IO driver is frequently used 
but is not licensed for <3 kg bodyweight.  Cook or 
Butterfly needles could be used for preterm infants.

•The proximal tibia is the most frequently used location,
but safe alternatives might be considered.
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