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Methodology applied

PICOS 10-14

 P: children requiring a vascular access

e |: US-guided

« C: any other technique

« O: first pass success, time to achieve cannulation, complications, etc
« S: operating room, intensive care, emergency setting

1705 abstracts/articles retrieved, 92 papers screened, 30 articles included
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Paediatric PICOs

* |Is USG better that “any other technique” for
o |JV
- FV
« AxV, BCV, SCV
* Arterial cannulation
 Peripheral veins (DIVA)
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US-guided cannulation of the IJV in children
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US-guided cannulation of the IJV in children

Recommendations

 We recommend the use of USG for IJV in children as it increases the success rate,
reduces the time of successful cannulation (GoR 1B).

 We recommend the use of USG for IJV in children as it reduces the occurrence of
complications (GoR 1B).

[E][¢S® (1) HEA22




US-guided cannulation of the femoral vein (FV)

Recommendation

« We recommend the use of USG for FICC in children as it

increases the success rate and reduces the risk of complications

(GoR 1B), even if the time of successful cannulation is not
reduced.
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US-guided cannulation of the radial artery in children

Recommendation

* \We recommend the use of USG for arterial cannulation in children as it
increases the success rate (GoR 1B).

US guided  Any other technique Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ganesh_2009 62 72 69 80 24.7% 1.00 [0.88, 1.13] *
Ishii_2013 14 59 38 59 19.0% 0.37[0.22, 0.60] —
Min_2018 12 37 23 37 18.4% 0.52[0.31, 0.89] -
Schwemmer_2006 0 0 0 0 Not estimable
Schwemmer_2006 S 15 12 15 14.3% 0.42 [0.20, 0.89] —_—r
Ueda_2013 34 52 L4 52 23.6% 0.77 [0.61, 0.97] d
Total (95% CI) 235 243 100.0% 0.61 [0.39, 0.94] ( <& >
Total events 127 186
Heterogeneity: Tau’ = 0.20; Chi’ = 37.10, df = 4 (P < 0.00001); I = 89% f t f i
Test for overall effect: Z = 2.22 (P = 0.03) 0.01 O.IUS guided Other techln?ques 100
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US-guided cannulation of the brachio-cephalic vein (BCV),
AxV and SBC in children

Recommendation
* We recommend USG for BCV cannulation only in expert hands (GoR 1C).
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Test for overall effect: Z = 2.35 (P = 0.02)

US guided Any other

US guided Any other Risk Ratio (Non-event) Risk Ratio (Non-event)
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Byon_2013 0 0 0 0 Not estimable
Iwashima_2008 29 43 26 44 30.9% 0.80 [0.46, 1.39) -
Law_2014 92 100 75 101 22.3% 0.31[0.15, 0.65) —
Ouleg-Erroz_2018 259 323 124 177 46.8% 0.66 [0.48, 0.91) -
Total (95% CI) 466 322 100.0% 0.59 [0.38, 0.92] <
Total events 380 225
Heterogeneity: Taw® = 0,08; Chi’ = 4.35, df = 2 (P = 0.11); I = 54% 041 1=0 100#
Test for overall effect: Z = 2.34 (P = 0.02) Any other US guided
US guided Any other Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand 95% CI
Iwashima_2008 3 43 14 44  25.4% 0.22 [0.07,0.71) R
Law_2014 3 48 12 48 24.8% 0.25 [0.08, 0.83) D —
Ouleg-Erroz_2018 41 323 35 177 49.8% 0.64 [0.43, 0.97] —
Total (95% CI) 414 269 100.0% 0.39 [0.18, 0.85] e
Total events 47 61
ity: Tau® = ; Chi? = - - R - I + + ‘
Heterogeneity: Tau 0.28; Chi 4.63,df = 2 (P = 0.10); | 57% 0.01 01 10 100
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US-guidance cannulation of peripheral veins in
children

Recommendation

 Due the paucity of well-conducted studies, we
cannot recommend the routine use of US for
peripheral veins cannulation in paediatric patients.

« Some evidence suggests the use of USG improves
the success rate of difficult peripheral cannulation in
children (DIVA) and in experienced hands; its
application might be of some benefit (GoR 2B).
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Will PERSEUS change our daily clinical practice?
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o 000 00T 4012.250 7 CONFERENCE REPORTS AND EXPERT PANEL

Before PERSEUS

i apert International evidence-based
Mauro Pittiruti recommendations on ultrasound-guided
Michael Blaivas
John G. Augoustides vascular access
Mahmoud Elbarbary
Thierry Pirotte Table 3 Recommendations on ultrasound vascular access in neonates and children
Dimitrios Karakitsos
';:CkhLePoll;ne‘ Ultrasound vascular access in neonates and children
ephanie Doniger
Giancarlo Scoppettuolo Domain code  Suggested definition Level
David Feller-Kopman evider
Wolfram Schummer
Roberto Biffi D4.SD1.S1-2  Ultrasound guidance should be routinely used for short- and long-term A
Eric Desruennes central venous access in children and neonates
Lawrence A. Melniker D4.SD1.S3 Ultrasound vessel imaging with ultrasound assistance as “a minimum” A
Susan T. Verghese should be routinely performed before internal jugular vein puncture in
neonates
D4.SD1.S4 In neonates, ultrasound screening should be used before subclavian vein C

puncture. Ultrasound-guided puncture should be considered for
catheterization using the supra-clavicular route, but this technique
requires experienced operators

D4.SD1.S5 Ultrasound vessel screening should be routinely used before femoral vein B
puncture. Ultrasound-guided femoral puncture is recommended to
decrease inadvertent arterial puncture

D4.SD1.S6 Ultrasound guidance can be considered when difficult peripheral venous C
access is required in areas such as the antecubital fossa and ankle.

s

Blmd.daap.axmmmpmsnmhnﬂdmppea
D4.SD1.S7 Ultrasound-guided arterial catheterization improves first-pass success A
and should be used routmely in chﬂdren and neonates

neonates, the ultrasound equnpment should remain easnly acccssnble at
the patient’s bedside to detect early life-threatening catheter-related
complications such as pneumothorax, cardiac tamponade and
bemeatherox

D4.SD1.S9 There is no ideal site for cannulation in children; the best site should be A
determined after ultrasound examination




PERSEUS and “Grey areas”

 New USG approaches in children

* Improve accuracy, reduce Rx exposure for tip location
 Detect early and late complications

* Change education and teaching
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British Journal of Anaesthesia 106 (5): 732-7 (2011) l’% h\
Advance Access publication 17 March 2011 - doi:10.1093/bja/aer031 [

REGIONAL ANAESTHESIA

Consecutive, prospective case series of a new method
for ultrasound-quided supraclavicular approach
to the |brachiocephalic vein in children

C. Breschan1*, M. Platzer1, R. Jost?, H. Stettner3, A.-S. Beyer3, G. Feigl* and R. Likar!
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BCV in “tiny” neonates

800 grams
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Left vs right BCV

. ™ e Baby-2.1kg

SCM

Right BC Vs
Left BCV ight BCS

Breschan et al. Anesthesiology 2018; 128:38-43
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AxV and SCV




US-guided tip navigation and location

 There is a growing evidence that ultrasound may be an accurate,
inexpensive and non-invasive methodology for tip navigation (ultrasound
scan of central veins during catheter progression) and for tip location
(echocardiographic visualization of the catheter tip).

« Different echocardiographic approaches have been used yielding a
sensitivity of 83,3% ([95% CI]: 78.1; 87.5) and a 100% specificity (95% CI:
98.2; 100).
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US confirmation of early and late complications




Difficult peripheral veins (DIVA)
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Pediatr Emerg Care 2001; 17: 130
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Training

1. Generic learning/training objectives
« Machine setting, OOP/IP, cross infections, etc.

Learning & assessment methods for generic competencies

« Assessment and certification of competencies, etc.

Specific learning/training objectives

» Assessment and certification of specific competencies (i.e. diagnosis of complications)

2
3
4. Training & assessment methods

» Observing procedures, performing under supervision, maintaining competencies, etc.
5
6

Performance indicators
» Success rate, complications rate, patient’s satisfaction, etc.

Criteria for defining an expert trainer
» Independent practice, certified as instructor, etc.
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Training

3. Training & assessment methods

To be eligible for completion of competency-based training in paediatric US-guided vascular
access the practitioner should have performed:

30 US guided vascular access procedures of any type in a 12 months period.

6. Criteria for defining an expert trainer in US guided vascular access

For paediatric practice, should meet relevant national criteria for maintaining practice
privileges as specialist paediatric anaesthesiologist in children from the relevant age
group (neonate, infant, toddler, older child)
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Conclusions

PERSEUS guidelines recommend:

« US-guided cannulation for "ALL” central venous access in children is no more
questionable

« BCV as a suitable approach in neonates and infants

* The use of US-guided for elective arterial line cannulation

» US-guided access performed by “experienced hands”

* Maintenance of competencies on an outcome-based model
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