
 Imagine a scenario when a patient arrives in the 
emergency department in cardiac arrest. Cardio-
pulmonary resuscitation (CPR) is tried but attempts 
at establishing intravenous (iv) access have been 
unsuccessful. In such cases intraosseous access (IO) is 
a fast, effective and potentially lifesaving procedure. 

 In this issue, Singh et al1 present a feasibility 
study of a novel device for intraosseous access. It 
seems to be meticulously carried out and a high quality 
simulation set-up has been used with cadavers. There 
are several caveats when interpreting the study. First 
of all, there is only a single user is the study - how 
will the device perform when people who are less 
familiar with it, try it out? Secondly, the success rate 
in the study, measured by rate of penetration of cortex 
at first attempt, was 66 per cent. This is somewhat 
lower than the success rate of 80-90 per cent for the 
best of the other available devices2. Third and finally, 
the device will need to prove its worth against some of 
the best other IO devices available, e.g. the EZ-IO, in a 
simulation study. Only then it will be ready for the real 
world. There are, however, good reasons to welcome 
the efforts at developing new IO devices. One of the 
issues with many current devices is the cost, especially 
for resource challenged health care systems3. There 
are also indications that user friendliness could be 
improved even though the equipment is relatively 
straight forward to use3. These challenges could be 
addressed by a combination of education about IO 
use and improvements in the design of IO devices. An 
effective device that proves to be cheaper and easier 
to handle than the existing devices will be a great leap 
forward.

 In the current guidelines4, IO is recommended 
as a rescue device if iv access cannot be obtained in 
cases of cardiac arrest. If IO really is fast, effective 
and life saving it should be considered as a first choice, 

at least in selected cases. The concept of starting off 
with IO access straight away and use it for temporary 
circulatory access has several advantages. With IO 
established from the very beginning of the resuscitation 
effort, the patient can receive drugs and fluids in less 
than a minute5. With fluid and drug administration 
readily established, a more permanent iv access can be 
established in due time. 

 Early use of IO could possibly have advantages 
for hard endpoints. Though the efficacy of epinephrine 
in out-of-hospital cardiac arrest is debated, there 
seem to be an emerging concept that the timing of 
epinephrine administration determines if it improves 
survival or not6. According to this concept there are 
three phases of cardiac arrest and epinephrine should 
be given in the second, “circulatory” phase of a 
cardiac arrest6,7. Zuercher et al8 in an animal model of 
ventricular fibrillation (VF) compared an optimal IO 
scenario (IO epinephrine given after 1 min of CPR) 
with a realistic iv scenario (iv epinephrine given after 
8 min of CPR). The early administration via IO of 
epinephrine improved 24-h survival in the swine model 
of prolonged ventricular fibrillation8. Interestingly, 
the concept of cardio-cerebral resuscitation (CCR) 
has incorporated this in a treatment algorithm that 
includes early epinephrine via IO (or iv if available)7. 
The reported improvements in survival rates with 
CCR are remarkable, with an increase from 17.7 
per cent with conventional CPR to 37.7 per cent 
with CCP within the study area (for patients in VF). 
 
 IO is one of a handful of procedures in emergency 
treatment that are at the same time quite rare and 
lifesaving; emergency tracheostomy and emergency 
needle decompression are other examples9. The 
question is how novel techniques and devices for such 
rare emergency procedures should be evaluated? There 
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is growing concern that we tend to require much less 
evidence for medical devices before adapting these 
to everyday life in the clinic compared to drugs10. 
Given the costs involved and the consequences that 
suboptimal functioning equipment can have, this 
concern should be taken seriously. In a study from 
Denmark it was found that IO procedure was used 
only five times per year (median) in each Danish 
emergency department11. Performing a randomized 
study comparing IO devices would take years even in 
this setting and require resources beyond justification. 
So for very rare procedures, like intraosseous access, it 
seems reasonable to use other study set-ups.

 Simulation studies have become the mainstay 
for research set-ups when evaluating resuscitation 
procedures, including IO devices12. There are obvious 
advantages when using a simulation set-up. But in 
order to accept the premise, that simulation set-ups 
can (to some extent) be used as a surrogate research 
environment, the set-ups need to be continually 
improved. One issue with many simulation research 
set-ups is that the simulation often focuses on one 
resuscitation procedure per simulation session, 
frequently with a workshop about the procedure 
minutes before the session. This is in contrast to most 
real-life resuscitation attempts where there are many 
decisions and procedures that need to be performed 
simultaneously - with no time to brush up on how 
to perform the procedures. Therefore, the idealized 
situation in simulation set-ups might overestimate 
how easy and effective a procedure is. Thus, we need 
to estimate if the simulation set-ups reflect the stress 
and complexity of real life situations. A novel solution 
to this question is using salivary cortisol levels as a 
measure of level of stress13. In studies of IO access 
there is an additional validation issue that the bone 
model used in simulation set-ups varies hugely among 
studies. 

 Some of the obstacles encountered when studying 
rare procedures could perhaps be overcome by 
supplementing simulation studies with alternative 
methods for data collection. Emergency medical 
services based databases could be used, but their 
focus is often primarily on already established quality 
parameters, e.g. on response times. This makes many 
of these of little value when searching for clues 
regarding new, radical advancements in CPR. But if we 
take a look at the challenge from a global perspective, 
even very rare procedures are performed every day by 
someone, somewhere. If we could gather these data in 

a structured manner, it would increase our knowledge 
immensely and hopefully speed up innovation. The 
novel idea of crowdsourcing research data fits into 
this concept14. In crowdsourcing, information from 
many users are given voluntarily to an online database. 
Although crowdsourcing cannot replace traditional 
methodologies, it is quite possible that it can provide 
valuable, supplemental information in the investigation 
of rare, emergency procedures. In a previous study, we 
did a questionnaire survey to gather users’ experiences 
on IO use4. In just a few months, healthcare personnel 
from around Scandinavia reported their experience with 
1,802 cases. Thus, when studying a rare, emergency 
procedure like IO access, the enlistment of several 
different methodologies could show the road forward.

Peter Hallas
Department of Anaesthesiology

Juliane Marie Centre, Rigshospitalet
Copenhagen University Hospital
DK-2100 Copenhagen, Denmark

hallas@rocketmail.com

References
1. Singh S, Aggarwal P, Lodha R, Agarwal R, Gupta AK, Dhingra 

R, et al. Feasibility study of a novel intraosseous device in 
adult human cadavers. Indian J Med Res 2015; 143 : 275-80.

2. Kurowski A, Timler D, Evrin T, Szarpak Ł.Comparison 
of 3 different intraosseous access devices for adult during 
resuscitation. Randomized crossover manikin study. Am J 
Emerg Med 2014; 32 : 1490-3.

3. Hallas P, Brabrand M, Folkestad L. Complication with 
intraosseous access: Scandinavian users’ experience. West J 
Emerg Med 2013; 14 : 440-3.

4. Soar J, Nolan JP, Böttiger BW, Perkins GD, Lott C, Carli P, 
et al and Adult advanced life support section Collaborators. 
European Resuscitation Council Guidelines for Resuscitation 
2015: Section 3. Adult advanced life support. Resuscitation 
2015; 95 : 100-47.

5. Polat O, Oğuz AB, Cömert A, Demirkan A, Günalp M, Tüccar 
E. Intraosseous access learning curve; is it really practical? 
Am J Emerg Med 2014; 32 : 1543-4.

6. Ewy GA. The time-sensitive role of vasopressors during 
resuscitation of ventricular fibrillation. J Am Coll Cardiol 
2014; 64 : 2368-70.

7. Ewy GA. The cardiocerebral resuscitation protocol for 
treatment of out-of-hospital primary cardiac arrest. Scand J 
Trauma Resusc Emerg Med 2012; 20 : 65.

8. Zuercher M, Kern KB, Indik JH, Loedl M, Hilwig RW, 
Ummenhofer W, et al. Epinephrine improves 24-hour 
survival in a swine model of prolonged ventricular fibrillation 
demonstrating that early intraosseous is superior to delayed 
intravenous administration. Anesth Analg 2011; 112 : 884-90.

9. Ganti L, editor. Atlas of emergency medicine procedures.  
New York: Springer; 2016. p. 119-26 & 143-7.



10. Cohen D, Billingsley M. Europeans are left to their own 
devices. BMJ 2011; 342 : d2748.

11. Molin R, Hallas P, Brabrand M, Schmidt TA. Current use 
of intraosseous infusion in Danish emergency departments: 
a cross-sectional study. Scand J Trauma Resusc Emerg Med 
2010; 18 : 37.

12. Hunziker S, Johansson AC, Tschan F, Semmer NK, 
Rock L, Howell MD, et al. Teamwork and leadership in 
cardiopulmonary resuscitation. J Am Coll Cardiol 2011;  
57 : 2381-8.

13. Sørensen JL, Van der Vleuten C, Lindschou J, Gluud C, 
Østergaard D, LeBlanc V, et al. In situ simulation’ versus ‘off 
site simulation’ in obstetric emergencies and their effect on 
knowledge, safety attitudes, team performance, stress, and 
motivation: study protocol for a randomized controlled trial. 
Trials 2013; 14 : 220.

14. Bonney R, Shirk JL, Phillips TB, Wiggins A, Ballard HL, 
Miller-Rushing AJ, et al. Next steps for citizen science. 
Science 2014; 343 : 1436-7.

 HALLAS: CHALLENGES IN THE USE OF INTRAOSSEOUS ACCESS 263


