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La Sfida del paziente DIVA Pediatrico

• Nel 15% dei pazienti pediatrici che 
giungono in PS le vene superficiali 
sono difficilmente visibili e/o palpabili

• L’ Accesso Venoso (DIVA) è una sfida 
comune, soprattutto nei bambini 
piccoli, obesi, disidratati o con 
precedenti accessi difficili

• È importante riconoscere  
precocemente il bimbo DIVA per 
adottare strategie alternative  e non 
ritardare il trattamento 

L'accesso venoso è cruciale in Pronto Soccorso pediatrico per farmaci, fluidi e diagnostica



Paziente pediatrico DIVA



DIVA score



DAV-Expert nelle emergenze pediatriche

Strumento per la scelta del dispositivo 
più appropriato per la singola situazione 
clinica

Propone soluzioni basate su:                
ü Sicurezza per il paziente
ü Efficacia clinica del dispositivo
ü Costo-efficacia della scelta



Question 1: Which venous access is appropriate in pediatric emergencies?

In pediatric emergencies, depending on the clinical situation, several types of access may be taken into 
consideration: 
(a) intraosseous access
(b) short peripheral cannulas inserted with or without the aid of Near Infra-Red (NIR) technology
(c) long peripheral catheters ( “mini-midline”) inserted by ultrasound guidance, 
(d) non-tunneled CICCs and FICCs inserted by ultrasound guidance. 

VADs inserted in emergency should be preferably removed within 48h 



Linee Guida Accesso in Emergenza IRC-ERC



Linee Guida Accesso in Emergenza AHA



Aggiornamento 2020 Linee AHA



In children younger than 6 years, the placement 
of an intraosseous needle should be a8empted 
before inser9ng a central line 
The important determinant for selec9ng a 
procedure or route for establishing vascular 
access is the clinician’s experience and skill 
Intraosseous access with specially designed 
equipment is possible in all age groups, and is 
being used with increasing frequency 
As in the pediatric popula9on, this access may 
be used in hospital un9l intravenous access is 
obtained 

Linee GUIDA ATLS



Cosa è cambiato nelle Linee Guida in Emergenza ?
Tengono conto dell’ecoguida (IRC-ERC) , dell’esperienza e del training operatore
Anche se la maggior parte degli studi che confrontano  PIV vs IO vs CVC non 
considerano le tecniche avanzate : ecografia e NIR



Linee Guida Accesso in Emergenza AVA



Raccomandazioni AVA uFlizzo tecnologia



Linee Guida INS 2024



Vantaggi Tecnica Ecoguidata in Emergenza

Rispe&o alla tecnica BLIND:
• Maggior % di successo al primo 

tenta;vo
• Minor tempo impiegato
• Minor numero di punture ripetute 

• Tecnica meno invasiva rispe&o  a IO
• Visualizzazione dire&a del vaso
• Richiede formazione e a&rezzatura
• Tempo maggiore rispe&o all’IO in emergenza
• Principali si;: vena basilica, cefalica, femorale



Expert Panel WoCoVA



L’USG migliora il tasso di successo in caso di accesso endovenoso difficile (DIVA) nei bambini e in mani 
esperte questa tecnica può dare dei benefici

Linee guida ESA a vantaggio dell’ecoguida



Quali accessi sono indicati nelle urgenze pediatriche? 

La scelta tra le diverse opzioni deve essere dettata 
• dalla situazione clinica di urgenza o emergenza 
• dalle condizioni cliniche del bambino
• dall’età del bambino
• dalle risorse e competenze disponibili 

L’accesso ecoguidato e l’inserzione di intraossea  richiedono una formazione 
specifica. L’operatore deve avere esperienza in entrambe le procedure



Algoritmo di scelta Urgenza / Emergenza Intraospedaliera



Esempio di Algoritmo di scelta



Accesso intraosseo pediatrico in Extraospedaliero

ACCESSO VENOSO NON REPERITO RAPIDAMENTE



l midollo osseo altamente vascolarizzato. Il canale venoso midollare è collegato al sistema vascolare tramite le vene emissarie nutrien5. La 
consistenza compa8a dell'osso e la presenza di spicole ossee (in cui è contenuto il midollo osseo) fanno di questa cavità un sistema non 
collassabile anche in presenza di shock o ipovolemia profonda

L’IO rappresenta una via rapida, sicura e affidabile

• Alta percentule di successo

• Fornisce accesso a un plesso venoso non collassabile del midollo

• Consente la somministrazione di liquidi, cristalloidi e colloidi durante la rianimazione

• E’ possibile somministrare qualsiasi farmaco  somministrabile ev che raggiunge la circolazione centrale in pochi secondi

• E’ possibile o=enere l’IO nei bambini in tu=e le età in 30-60 secondi

• Richiede una tecnica specifica e formazione adeguata

• Esistono apposiG disposiGvi per facilitarne l’inserimento 

• Procedura invasiva / Complicanze 

IO nel bambino



Sede preferenziale posizionamento IO

• Nei bambini < 6 anni, la !bia prossimale è il sito 
preferito. L'ago viene posizionato sulla superficie 
anteromediale ampia e pia&a, 1-3 cm 
distalmente al tubercolo ;biale. 

• Il femore distale è un sito alterna;vo. L'ago viene 
inserito 2-3 cm sopra il condilo femorale laterale, 
sulla linea mediana e angolato cefalico di 10-15 
gradi. Gli spessi tessu; molli e i muscoli 
sovrastan; possono rendere difficile la 
palpazione dei pun; di riferimento ossei in 
questa posizione. 

• Per i bambini più grandi, può essere più comoda 
la superficie mediale della !bia distale, 2 cm 
sopra il malleolo mediale. 



Prestare a'enzione alla perdita di 
resistenza che indica la penetrazione nel

canale midollare.
STOP – QUANDO SI SENTE IL “POP”

Tecnica di posizionamento IO nel bambino



The small diameter of the bone marrow space as well as the length difference between the three devices 
makes it an arduous task to correctly place an IO device in small children.
 The diameter of the medullary cavity of the proximal tibia is estimated to 7 mm  3 mm for infants 
<1year, to 4 mm for newborn and only 2 mm in 2041 weeks of gestation neonate.14 The correct 
placement of the EZ-IO needle is therefore a challenging task in the proximal tibial site for small 
children. The risks are mainly that the needle penetrates the opposite cortex or protrudes outside the 
cortex. Manual IO devices do not encounter this difficulty because of their smaller tip of needle length. 
IO access remains challenging in neonates and infants in regard of their age and different existing IO 
devices. We need anatomical studies to precise which site offers the largest intramedullary cavity. In 
addition, we should develop strategies to determine the best IO site according to the type of drugs we 
need to infuse in order to limit potentially serious extravasation complications. The modalities of IO uses in 
the pediatric population still remain to be written. 

Malposition of intraosseous (IO) needles in pediatric cadavers. 
The study showed a high malposition rate, up to 64%, especially in infants of less than one-year-old. 
Three classical IO devices are utilized in infants: The Cook Intraosseous Infusion Needle the Jamshidi 
Intraosseous Needle  and the EZ-IO device with a motor-driven drilling system. Each needle has specific 
characteristics. 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 5-6 mm compared to 2 mm 
for the other two needles . The small diameter of the bone marrow space as well as the length difference 
between the three devices makes it an arduous task to correctly place an IO device in small children. 
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Abstract
Aim of the study: Intraosseous vascular access is a commonly conducted procedure especially in pediatric resuscitation. Very high success rates for

intraosseous (IO) devices are reported. Aim of the study was to describe the rates of malposition of intraosseous needles (ION) in pediatric cadavers via

post-mortem computed tomography (PMCT).

Methods: 212 consecutive pediatric cadavers underwent PMCT, of which 38 cadavers had visible ION and were included in the study. They were

divided into two subgroups depending on their age (n = 22 infant cadavers (age <1 year) and n = 16 child cadavers (age !1 year)). Two independent

readers evaluated the number and position of ION.

Results: In 22 infant cadavers 34 ION were found. Malposition of at least one ION was visible in 14 subjects (64%), among which 7 cadavers (32%) even

had no correctly placed ION, thus being without established vascular access. Overall, 16 of the 34 used ION devices (47%) were in malposition.

23 ION were found in 16 child cadavers. In 8 subjects (50%) at least one ION was malpositioned, among which 3 cadavers (19%) had no correctly placed

ION, resulting in a complete absence of vascular access. Overall, 9 of the 23 ION devices (39%) were malpositioned.

Conclusion: Our study showed relatively high malposition rates for ION devices in pediatric cadavers which was not to be assumed regarding the

success rates of 80% and higher in previous literature. This should be clarified by further studies in living patients.

Keywords: Intraosseous needles, Vascular access, Pediatric cadavers

Introduction

Obtaining vascular access in critically ill patients is a vital component
in emergency medicine. A delayed access can compromise patient
outcome.1 Peripheral intravenous (IV) cannulation in children is more

difficult than in adults in general.2"5 This especially applies during
resuscitation e.g. in children with hemorrhagic shock. Therefore,
intraosseous needles (ION) are common devices in situations where
establishing a peripheral access is impossible or very time consum-
ing.6"9There are multiple devices in use, which can be roughly divided
in two groups: manual devices like the Cook Intraosseous Infusion

Abbreviations: IO, intraosseous needles; ION, intraosseous needles; IV, intravenous; PMCT, post-mortem computed tomography.
* Corresponding author at: RZM Radiologisches Zentrum München, Pippinger Str. 25, 81245, Munich, Germany.
E-mail address: maxien@rzm.de (D. Maxien).
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Fig. 3 – Examples of intraosseous needles which were barely counted as correctly positioned.
(A + B) Intraosseous needle tip barely within the bone marrow. (C) A part of the intraosseous needle penetrates the bone on
both sides, but the tip is in part within the bone marrow. (D) Intraosseous needle is not within the bone, but the small bone
defect indicates that cannulation was successful, and the needle might dislocated afterwards (e.g. during transport).

Table 2 – Infant cadavers (age <1 year).

All IO devices EZ-IO Manual devices

n Cases % n Cases % n Cases %

Cadavers 22 16b 7b

IONa 34 25 9
Number of cadavers with at least one malpositioned ION 14 64 11 69 4 44
Number of malpositioned ION 16 47 12 48 4 44
Number of malpositioned ION perforating the bone on both sides 5 31 4 33 1 25
Cadavers without a correctly placed ION 7 32 5 31 1 11
Cadavers with two ION 10 45 8b 50 3b 33
Cadavers with three ION 1 5 1 6 0 0

a Intraosseous needle.
b One cadaver with one EZ-IO and one manual device.
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In all cadavers, the depth from the skin surface to the proximal and
distal borders of the intraosseous space at the medial surface of the
proximal tibia was measured in a consensus decision.

The autopsy protocols were available in 37 cadavers (97%). They
were reviewed regarding the cause of death, whether the children
already required resuscitation before the vascular access attempt and
whether the vascular access attempt was made out-of-hospital.

Results

Infant cadavers (<1 year)

In 22 cadavers 34 IO devices were used (9 manual devices and 25 EZ-
IO sytems). In 10 of these cadavers two ION and in one cadaver three
ION were used. Malposition of at least one ION was seen in 14
cadavers (64%). 7 of these 14 cadavers, accordingly 32% off all
subjects, had no correctly placed ION and were therefore without
sufficiently established vascular access. Hence, in the 15 cadavers
with at least one ION in correct position there were malpositioned ION
in 7 cadavers (47%). In two cadavers with two needles both ION were
malpositioned. Overall, 16 of the 34 used IO devices (47%) were in
malposition. 8 of the malpositioned ION were inserted too deep (50%,
5 cases with penetration of the cortical bone on the proximal and distal
side). The other 8 IO devices were inserted too shallow (50%)
(Table 2).

Autopsy protocols were available for all 22 cadavers. In 20 of the
22 cases (91%) the infants were already in need of resuscitation
before an attempt to gain vascular access was started. In 6 cases

(27%) the attempt to establish vascular access was made either in
an emergency department or in an intensive care unit. In the
autopsy, there was in no case an indication that an ION failure led to
death.

The mean measured depth from the skin surface to the borders of
the intraosseous space at the medial surface of the proximal tibia was
11 mm (SD ! 3; min 7 mm; max 23 mm) for the proximal and 18 mm
(SD ! 4 mm; min 12 mm; max 31 mm) for the distal border.

Child cadavers ("1 year)

23 ION were found in 16 cadavers (2 manual devices and 21 EZ-IO
devices). 5 of these cadavers had two inserted needles and in one
case three needles were used. In 8 cadavers (50%) at least one
ION was malpositioned. In 3 of these cadavers, accordingly in 19%
off all subjects, no correctly positioned ION was visible, hence no
vascular access was obtained. Therefore, in the 13 cadavers with
at least one ION in correct position there were malpositioned ION
in 5 cadavers (38%). Overall, 9 of the 23 IO devices (39%) were
malpositioned. Of these 9 malpositioned ION, 2 were too deep
(22%; 1 case with penetration of the cortical bone on the proximal
and distal side) and 7 were too shallow (78%) inserted in the
cadavers (Table 3).

In 15 cadavers (94%) autopsy protocols were available. 14 of
these 15 children (93%) were already in need of resuscitation before
the first attempt to gain vascular access was started. In all cases, this
attempt was made in an out-of-hospital situation (e.g. at an accident
site or at home). In none of the cases with autopsy protocol was any
indication that an ION malfunction led to death.

The mean measured depth from the skin surface to the borders of
the intraosseous space at the medial surface of the proximal tibia was
14 mm (SD ! 3; min 10 mm; max 23 mm) for the proximal and 31 mm
(SD !10 mm; min 18 mm; max 49 mm) for the distal border

Interreader agreement

The interreader agreement concerning the question if an ION was
malpositioned was 100% (Cohens-Kappa 1.0).

Fig. 2 – Examples of malpositioned intraosseous needles. (A + B) Intraosseous needle penetrates tibial bone on both
sides. (C) Intraosseous needle reaches the tibial bone but without cortical penetration. (D + E) Intraosseous needle is
placed in the soft tissue. (F) Tip of the intraosseous needle is placed within the epiphyseal plate. (G) Intraosseous
needle is malpositioned in the knee joint with the tip not within the bone.

Table 1 – Basic data of cadavers and subgroups.

n Cases Mean age (SD*; range) Sex female (%)

Age <18 years 38 3.67 (!5.82; 0,00#17.42) 17 (45)
Age <1 year 22 0.30 (!0.25; 0.00#0.91) 6 (27)
Age >1 year 16 8.30 (!6.62; 1.08#17.42) 11 (69)
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The mean measured depth from the skin surface to the borders of the intraosseous space at 
the medial surface of the proximal Lbia was:

11mm (SD + 3; min 7mm; max 23mm) for the proximal border;
18mm (SD + 4 mm; min 12 mm; max 31 mm) for the distal border. 

Discussion

Fast obtaining of vascular access is vital for treatment of critically ill
children, e.g. in cases with cardiopulmonary resuscitation. IV access
is in general more difficult to establish in young children, especially in
situation with cardiac arrest or hypovolemic shock.2!5,21 ION are an
alternative approach which outperformed IV access in several studies
concerning success rates and average time for placement.2,22!24

In our study higher rates of malpositioned ION were observed than
was to be assumed with regard to previously published literature, where
success rates of 80% and higher are common.2,7,17,18 E.g. Bielski et al.
described a success rate of 90% both with EZ-IO device as well as with
the Jamshidi needle while Myers et al. observed success rates of 80.6%
in the manual device group and in 83.9% in the mechanical device
group.2,18 In infant cadavers we had even higher rates of not correctly
positioned ION than could be assumed in regard to the approximately
comparablepart of the studyof Pifkoet al. with children <8 kg whichhad
already much lower success rates than described in several
articles.2,7,17 In child cadavers the percentage of cadavers without
malpositioned ION was with 50% higher and thus better than in the
infant group but nonetheless much lower than assumed regarding the
common literature. Furthermore in 10 of the evaluated 38 cadavers
(26%) no vascular access was obtained at all, this includes two
cadavers with more than one needle. This indicates that obtaining
vascular access with ION in children might be more difficult than
commonly assumed independently from age and used device.

There are reports of puncture sites for IO devices other than the
tibial bone.21,25 In our study only two times a different puncture site
was used. In both cases a cannulation of the femoral bone was tried,
but both cannulations failed. This is in concordance with other reports
that favor the tibial bone.21

In both subgroups, predominantly malpositions in the soft tissue were
seen. The malpositioned ION of child cadavers were inserted much more
often too flat, while too shallow and too deep needle intrusion in infant
cadaverswerebalanced. It ispresumedthat thisobserveddifference isdue
to the average larger leg circumference of the older cadavers. Accordingly,
malpositions in which the cortical bone on the proximal and distal side was
perforated were more frequent in the infant cadavers, although the overall
number of cases was small. Nevertheless, this point should be considered
especially in infants, since a felt tight fit of the needle is no proof for an
anatomically correct position.

The measured depths from the skin surface to the borders of the
intraosseous space at the medial surface of the proximal tibia can only be

regarded as a rough approximation. The high pressure exerted when
inserting the ION can lead to displacement of the soft tissue above the
punctured bone, which has a significant effect on the required penetration
depth. However, our measurements show that at least in individual cases
it is possible to penetrate the cortical bone of infants on both sides even
with the short 15 mm ION. Accordingly, it seems to make sense to first
prick to the proximal surface of the bone to estimate the necessary
penetration depth before attempting to penetrate the bone.

The study design might contribute to the observed high

malposition rates

The literature describes success rates in living children and adults,
even though it is not known which percentage of the study patients with
ION survived. In our study only cadavers were included, and we
cannot totally exclude, that the failure of the ION access caused death
which would lead to unnormal high malposition rates. However,
considering that the autopsy protocols showed no such indication and
that only 26% of the cadavers were without a correctly placed ION, this
should not be enough to explain the differences to the literature. And
even if we exclude the cadavers without any correctly placed ION the
rates of malpositioned ION are still higher than assumed in regard to
most of the literature and approximately comparable to the <8 kg
group of Piko et al. (infant group 47%; child group 39%).

Moreover, we only know that most attempts to gain vascular
access were made under out-of-hospital conditions, but we do not
know the exact conditions. For example, obtaining vascular access in
a patient at an accident site with its relatives around him might be more
difficult than in an intensive care unit due to an increased stress level
for the health professional. Also, we do not know the training level
regarding IO devices of the health professionals which tried to
establish an IO access. But then our study probably shows a cross
section of the usage scenarios. In fact, this is probably an advantage
because the study reflects the current state of the diverse multicenter-
like situations in the catchment area of the institute for forensic
medicine and not the success rates of a single-center emergency
department or artificial training sites with uniform conditions e.g.
concerning patient preparation.

The study has further limitations.
First, we can only describe the rates of anatomically malpositioned

IO devices and not definitive success/failure rates, because we do not
know the exact number of attempts which were made to gain access
via ION in our study group. Thus, only a limited comparison with the
success rates of literature is possible.

Table 3 – Child cadavers (age "1 year).

All IO devices EZ-IO Manual devices

n Cases % n Cases % n Cases %

Cadavers 16 14 2
IONa 23 22 2
Number of subjects with at least one malpositioned ION 8 50 7 50 1 50
Number of malpositioned ION 9 39 8 38 1 50
Number of malpositioned ION perforating the proximal and distal cortical bone 1 11 1 13 0 0
Cadavers without a correctly placed ION 3 19 2 14 1 50
Cadavers with two ION 5 31 5 31 0 0
Cadavers with three ION 1 6 1 6 0 0

a Intraosseous needle.
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In all cadavers, the depth from the skin surface to the proximal and
distal borders of the intraosseous space at the medial surface of the
proximal tibia was measured in a consensus decision.

The autopsy protocols were available in 37 cadavers (97%). They
were reviewed regarding the cause of death, whether the children
already required resuscitation before the vascular access attempt and
whether the vascular access attempt was made out-of-hospital.

Results

Infant cadavers (<1 year)

In 22 cadavers 34 IO devices were used (9 manual devices and 25 EZ-
IO sytems). In 10 of these cadavers two ION and in one cadaver three
ION were used. Malposition of at least one ION was seen in 14
cadavers (64%). 7 of these 14 cadavers, accordingly 32% off all
subjects, had no correctly placed ION and were therefore without
sufficiently established vascular access. Hence, in the 15 cadavers
with at least one ION in correct position there were malpositioned ION
in 7 cadavers (47%). In two cadavers with two needles both ION were
malpositioned. Overall, 16 of the 34 used IO devices (47%) were in
malposition. 8 of the malpositioned ION were inserted too deep (50%,
5 cases with penetration of the cortical bone on the proximal and distal
side). The other 8 IO devices were inserted too shallow (50%)
(Table 2).

Autopsy protocols were available for all 22 cadavers. In 20 of the
22 cases (91%) the infants were already in need of resuscitation
before an attempt to gain vascular access was started. In 6 cases

(27%) the attempt to establish vascular access was made either in
an emergency department or in an intensive care unit. In the
autopsy, there was in no case an indication that an ION failure led to
death.

The mean measured depth from the skin surface to the borders of
the intraosseous space at the medial surface of the proximal tibia was
11 mm (SD ! 3; min 7 mm; max 23 mm) for the proximal and 18 mm
(SD ! 4 mm; min 12 mm; max 31 mm) for the distal border.

Child cadavers ("1 year)

23 ION were found in 16 cadavers (2 manual devices and 21 EZ-IO
devices). 5 of these cadavers had two inserted needles and in one
case three needles were used. In 8 cadavers (50%) at least one
ION was malpositioned. In 3 of these cadavers, accordingly in 19%
off all subjects, no correctly positioned ION was visible, hence no
vascular access was obtained. Therefore, in the 13 cadavers with
at least one ION in correct position there were malpositioned ION
in 5 cadavers (38%). Overall, 9 of the 23 IO devices (39%) were
malpositioned. Of these 9 malpositioned ION, 2 were too deep
(22%; 1 case with penetration of the cortical bone on the proximal
and distal side) and 7 were too shallow (78%) inserted in the
cadavers (Table 3).

In 15 cadavers (94%) autopsy protocols were available. 14 of
these 15 children (93%) were already in need of resuscitation before
the first attempt to gain vascular access was started. In all cases, this
attempt was made in an out-of-hospital situation (e.g. at an accident
site or at home). In none of the cases with autopsy protocol was any
indication that an ION malfunction led to death.

The mean measured depth from the skin surface to the borders of
the intraosseous space at the medial surface of the proximal tibia was
14 mm (SD ! 3; min 10 mm; max 23 mm) for the proximal and 31 mm
(SD !10 mm; min 18 mm; max 49 mm) for the distal border

Interreader agreement

The interreader agreement concerning the question if an ION was
malpositioned was 100% (Cohens-Kappa 1.0).

Fig. 2 – Examples of malpositioned intraosseous needles. (A + B) Intraosseous needle penetrates tibial bone on both
sides. (C) Intraosseous needle reaches the tibial bone but without cortical penetration. (D + E) Intraosseous needle is
placed in the soft tissue. (F) Tip of the intraosseous needle is placed within the epiphyseal plate. (G) Intraosseous
needle is malpositioned in the knee joint with the tip not within the bone.

Table 1 – Basic data of cadavers and subgroups.

n Cases Mean age (SD*; range) Sex female (%)

Age <18 years 38 3.67 (!5.82; 0,00#17.42) 17 (45)
Age <1 year 22 0.30 (!0.25; 0.00#0.91) 6 (27)
Age >1 year 16 8.30 (!6.62; 1.08#17.42) 11 (69)
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The mean measured depth from the skin surface to the borders of the intraosseous 
space at the medial surface of the proximal tibia was 14mm (SD + 3; min 10mm; max 
23mm) for the proximal  31mm (SD + 10 mm; min 18 mm; max 49 mm) for the distal 
border 



The correct location of intraosseous access was indicated in the vast majority 
of all insertion attempts (NIO 100%, BIG 90%, EZ-IO 90%, and Jamshidi 90%). 
In summary, our study found that NIO-P is superior to BIG, EZ-IO, and 
Jamshidi. NIO-P achieved the highest first attempt success rate. 





There is no evidence to suggest that IO access is 
preferable to UVC, it represents an effec<ve 
alterna<ve when all methods of UVC and IV access 
have failed or are not possible in a resuscita<on 
scenario, either in the delivery suite or on the 
neonatal unit. IO is likely to be more help-ful in the 
laUer where the umbilical cord has dried. 
Safe and successful use of IO devices requires 
training in their inserWon and monitoring 
AddiWonal studies are required to establish the 
effecWve- ness and pharmacokineWcs of drugs given 
IO in the transi- Wonal circulaWon of a newborn. 
There is very li@le neonatal-specific literature on IO 
access. 



Accesso intraosseo controindicazioni e complicanze

CONTROINDICAZIONI: 

•Infezioni vicino a sito d’inserzione 
•FraUura dell’arto in cui si vuole introdurre l’ago 
•Precedente (24 h) IO nello stesso arto 
•Assenza di riferimenW anatomici (obesità grave)
•Osteogenesi imperfecta 
•Osteomielite
•UsWoni
•Recente fallimento di tentaWvo IO nello stesso osso

COMPLICANZE:

• Stravaso di liquidi: 12% dei casi 
• Osteomielite: 0,6% dei casi 



IO vascular access is an increasingly common procedure for quickly establishing vascular access in most pediatric emergency 
settings . Familiarity with both indications and contraindications for IO access  is crucial for providers of emergency 
medical services (EMS). 
Espite the higher success rates reported in a wide variety of clinical settings, IO access is not widely utilized in emergencies 
that require quick vascular access . Recent studies report barriers to fully utilizing IO access, primarily in adult emergency 
situations. However, there is limited synergistic information on the factors contributing to the underutilization of the IO 
approach in pediatric emergency patients 
IO access should always be performed by trained, qualified, and competent professionals to ensure the safest outcomes for 
patients . 



Considerazioni PraEche e Best PracEces

• Attuare una corretta valutazione del paziente: Considerare sempre la 
situazione clinica, l'età e le condizioni del bambino.

• E’ mandatorio conoscere e applicare protocolli chiari: ogni PS 
dovrebbe avere protocolli per la gestione del DIVA pediatrico

• La formazione migliora efficacia e sicurezza ed è essenziale per 
entrambe le tecniche: IO è salvavita e va incluso nel core training



Conclusioni

Non ci sono studi che confronFno l’efficacia e la sicurezza di NIR & Ecoguida vs 
accesso IO in condizioni di emergenza (arresto cardiaco, politrauma maggiore 
con instabilità emodinamica)
 
Nessuna tecnica è “migliore” in assoluto
La situazione clinica e le risorse disponibili guidano la scelta con l’obieKvo di:
•  Riconoscere precocemente il bambino DIVA
• OMenere un accesso sicuro e rapido nel minor tempo possibile
• Applicare un algoritmo rapido: EV → ecoguidato → IO



Grazie per 
l'a+enzione


