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" Session 6 < POSE ECHO-GUIDEE DE CATHETERS VASCULAIRES :

INTERET ET REALISATION PRATIQUE @4 SonoSite
Christophe Guervilly & Jean-Marie Forel (Marseille)

OBJECTIFS :
= Connaitre les différentes techniques échographiques ™ Que dit la littérature ....et la

justice ? & Démonstration pratique : a vous de jouer !



Cathéters veineux centraux

VIJI : Veine Jugulaire Interne
VSCLAYV : Veine Sous Claviere
VFEM : Veine Fémorale



Pourquoi passer a la pose échoguidée ?

Nous avons tous « expérimenté »
les variations anatomiques !



La V]I est en position atypique
dans 15-30% des cas

Right Anter ior Left

Loteral

103107

Fig. 2. Possible relations of the internal jugular vein with the carotid artery (left and

right).

Gordon AC, Saliken JC, Johns D, Owen R, Gray RR. US-guided puncture of the
internal jugular vein: complications and anatomic considerations. J Vasc Inrerv
Radiol 1998:9:333-8.



Trop de variation anatomique
=1/3 des cas

Ultrasound imaging in vascular access

Tim Maecken, MD; Thomas Grau, MD, PhD  Crit Care Med 2007 Vol. 35, No. 5 (Suppl.)

Position range in %

medial 0-55
anterior 0-16 (54%)
anterio-lateral 9-92
far lateral 0-4
lateral 0-84
posterior 0-9
not visible/ o
medial “ lateral [ _thrombosed

Figure 2. Prevalence of occurrence of variation in the pesition of the internal jugular vein in relation
to the common carotid artery (CA). Circles describe reported positions of the internal jugular vein.
Data extracted from references 36-40. *jugular vein overlaps =75% of the CA. Table 2 provides details
and the number of patients in the referenced studies.



La rotation de |a téte accentue
la superposition veine / artere




Jugular-Carctic Distance [mm)

EFFECT OF HEAD ROTATION ON VASCULAR ANATOMY OF THE NECK: AN
ULTRASOUND STUDY

Ralph Wang, mp, Eric R. Snoey, mn, Robert Carter Clements, mp, H. Gene Hern, mn, ms,
and Dan Price, mp

The Journal of Emergency Medicine, Vol. 31, No. 3, pp. 283-286, 2006
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'échographie fait seule le diagnostique
Echec assure !!] Pas loin !!]
i.:"‘" e\ & ."_-

Thrombus visualised within the right internal jugular vein (RUV) (arrow).

The vessel could not be compressed. RCCA, right common carotid _
artery. Critical Care Vol 10 No 6 Karakitsos et al.

THROMBUS Superposition VJE



Pourquoi passer a la pose échoguidée ?

Nous avons tous « expérimenté »
les complications!



Nous avons tous « expérimenté » les complications |
6-20 % de complications selon le site

Table 2. Frequency of Mechanical Complications, According to the Route
of Catheterization.*
Complication Frequency

Internal Jugular Subclavian Femoral

percent

Arterial puncture 6.3-9.4 3.1-4.9 9.0-15.0
Hematoma <0.1-2.2 1.2-2.1 3.8-44
Hemothorax NA 0.4-0.6 NA
Pneumothorax <0.1-0.2 1.5-3.1 NA
Total 6.3-11.8 6.2-10.7 12.3-19.4

* Data are from Merrer et al.,5 Sznajder et al.,® Mansfield et al.,® Martin et al.,??
Durbec et al.,2? and Timsit et al.2¢ NA denotes not applicable.

The NEW ENGLAND JOURNALof MEDICINE

Preventing Complications of Central Venous
Catheterization

MeGee, M 0., and Michasl k could. o, N Engl ] Med 2003;348:1123-33.



Pourquoi passer a la pose échoguidée ?

Nous voulons :
1- Réduire les complications
2- Améliorer les pratiques de soins
3- Gagner du temps
4- Au moindre cout

Les évidences



Echoguidage VJI= Plus de réussites ...
avec moins de complications

INCREASED SUCCESS RATE? REDUCED INCIDENCE OF COMPLICATIONS?
Percentage of Attempts Percentage of Patients
100% o 10% o
95% e 8% e
90% 6% e
85% o 4% o
80% e 2%
0% e
0% L {
® g
3 H
I p<0.001 -
-

p=<0.001

s Carotid Puncture - ematoma

mm— Brachial Plexus Irritation

Denys BG, Uretsky BF, Reddy PS. Ultrasound-assisted cannulation of the internal jugular vein. A
prospective comparison to the external landmark-guided technique. Circulation 1993;87:1557-1562.



Ultrasound-Assisted Cannulation of the Internal
Jugular Vein

A Prospective Comparison to the External
Landmark-Guided Technique

Bart G. Denys, MD; Barry F. Uretsky, MD; and P Sudhakar Reddy, Mp  Circulation Vol 87, No 5 May 1993

Techniques/ Landmark  Ultrasound 1 Ultrasound 2
No. patients 302 302 626
* p<0.00|

Succeés total (%) 88 100% 100%

Temps d'acces (sec) 4L4.5 10.3% g.7%

Ponction carotide (%) 8 2.6% 1.3*%
Hematome 0.3* 0.5%

Irritation plexus brachial 3.3 0* 0.3*

No. tentatives 2.5 1.2% 14>

Succeés aprés 1 ponction (%) 38.4 82* 75.6%



E C h O g u i d a ge VJ I Table 2 Comparison of uvltrasound and external landmark tech-

niques in internal jugular vein cannulation

— P I u S d e ré u SS ite S Control group  Ultrasound group

Number of patients 42 37

Initial technique successful 32(76%) 37(100%)®
Access time (s) 235 + 408 05 £174°
First needle pass successful 11 (26%) 16 (43%)
Access time < 3 min 23 (55%) 32 (86%)°
Carotid artery puncture 5(12%) 5(14%)

Values in parentheses are percentages
* p=0.06 and ® p<0.01 vs control group

N

100
90+
80+
70
60+
50+
40+
30+
20-
101

B Control
B Ultrasound

NN NN N N NN

Success First Attempt < 3min Slama M, Intens Care Med 1997;23:916-9



Echoguidage SCLAV= Plus de réussites ...
avec moins de complications

Subclavian Venous Cannulation by inexperienced operators using
ultrasound technique

Gualtieri E Crit Care Med 1995,23:692-7

Table 1. Summary of study results

Aw 7
Landmark Ultrasound 4
(n=27) (n =25) p Valuc |+
Y—
2eDCIAVIAN v ﬁ‘
Success rate 12 (44) 23  (192) 0003° — R 2 S
Minor complications 11 (41) 1 (4) 0024 -\ A5

’ - ~A ’ ' _l.\.l "} i
Venipunctures required 2.5 L0007 e o B
[nsertion Kits required 1.4 00030 YA/ XN

‘p values were obtained using the chi-square test: “p values
were obtained using the Mann-Whitney test.
Values in parentheses are percentages.




Echoguidage veineux = Plus de réussites ...
avec moins de complications

Internal jugular vein
No of placements

2-D
ultrasound Landmark Effect size
Variahle guidance  method (95% CI) P value
Aduits
Relative risk: A\
Failed catheter 296 312 /).14 0.06 to 0.33) <0.0001
placement
Complication with 284 295 0.43 (0.22 to 0.87) 0.02
plg_cement | - _ | -
Failure on first 162 179 .39 to 0.88) 0.009
attempt
Mean No:
Attempts to 131 136 —1.50 0.004
successful (—2.53 to -0.47)

catheterisation

Seconds to 180 192 -69.33 <0.0001

successful (-=92.36 to -46.31)
catheterisation Hind BMJ 2003;327:361.




Ultrasonic Iocating devices for central venous
cannulation: meta-analysis
Daniel Hind, Neill Calvert, Richard McWilliams, Andrew Davidson, Suzy

Paisley, Catherine Beverley and Steven Thomas

BMJ 2003;327:361
doi:10.1136/bm).327.7411.361

Two dimensional Landmark Relative risk Weight Relative risk

Study ultrasonography (WN) method (n/N) (95% Cl random) (%) (95% CI random)
Failed catheler placemen! (adultsC internal jugular vein

Mallory et al 1990"®  0/12 ;671'7; = 88 0.11(0.01101.73)
Nadig et al 1008*1 0/36 13/37 8.8 0.04(0.00 to 0.62)
Slama et al 1997*" 0/37 10/42 ~—= 8.7 0.05(0.00 to 0.89)
Soyer et al 1003%12 0/24 5/23 ~—= 8.5 0.09(0.01 to 1.49)
Sulek et al 2000"1° 3/60 5/60 = 286 0.60(0.15 to 2.40)
Teichgraber et al 1097*14 2/50 2%6/50 —u— 28.7 0.08(0.02 to 0.31)
Troianos etal 1991%'% /77 3/83 = - 7.9 0.15(0.01 to 2.93)
Total (95% Cl) 5/206 68/312 = 100.0 0.14(0.06 to 0.33)
Test for heterogeneity: x°=6.86, di=6, P=0.33 E cho Re Pé res

Test for overall effect; z=-4.50, P=0.0001



Failed catheter placement (adult
Gualtieri et al 1995  2/25 = = 100.0 0.14(0.04 to 0.57)

Total (5% CI) 2/25 15/27 e 100.0 0.14(0.04 to 0.57)
Test for heterogeneity: ¥2=0.0, df=0
Test for overall effect: 2=-2.77, P=0.006

Failed catheter placement (adull

Hilty et al 1997*7 2/20 7120 —— 100.0 0.29(0.07 to 1.21)
| -

Total (95% Cl) 2/20 7720 100.0 0.29(0.07 to 1.21)
Test for heterogeneity: ¥*=0.0, di=0

Test for overall effect: z=-1.70, P=0.09




Chez les enfants aussi

Failed catheler placemen@s internal Eg;;@
Alderson et al 1993"' 0/20

Verghese et al 1999"1° 12/52 ~—=
Verghese et al 2000"'7  1/16 3/16 <]
Total (95% ClI) 1/79 19/88 e
Test for heterogeneity: x°=1.36, df=2, P=0.51 001 04 "
Test for overall effect: z=-2.56, P=0.01
Favours two
dimensional

ultrasonography

26.3 0.11(0.01 to 1.94)
274 0.05(0.00to 0.79)
46.3 0.33(0.04 to 2.87)

100.0 0.15(0.03 to 0.64)

10 100

Favours
landmark
method



Echoguidage VJI= Plus de réussites avec ...
moins de complications mécaniques et infectieuses

Real-time ultrasound-guided catheterisation of the internal jugular
vein: a prospective comparison with the landmark technique in

critical care patients
Dimitrios Karakitsos!, Nicolaos Labropoulos?, Eric De Groot3, Alexandros P Patrianakos?,

Table 2 Critical Care 20086, 10:R162

Outcome measures in the ultrasound group versus the landmark group of patients

_Outcome measures Ultrasound group (n = 450) Landmark group (n = 450)
Access lime (seconds) 1711856 (11610 41.4)% 44 + 954 (33.2 1o 77.5)
Success rate 450 (10096)2 425 (94.4%)
Carotid punclure 5 (1.19%)a 48 (10.6%)
Haematoma 2 (0.4%)® 38 (8.4%)
Haemothorax 0 (0%)= 8 (1.7%)
Pneumothorax 0 (0%%)a 11 (2.4%)
Average number of attermpts 1.1+06(1.1 10 1.9p 26 +29(1.51086.3)
CvC-BSI 47 (10.4%)* 72 (16%)

sComparison of the outcome measures between the ultrasound group and the landmark group of patients (p < 0.001). Access time and average
number of altempts are expressed as mean * standard deviation (956% confidence interval). Success rate, carotid puncture, haematoma,
haemothorax, pneumothorax, and CVC-BSI are expressed as the absolute number of patients and percentage of their group. CVC-BSI, central

venous catheter-associaated blood stream infection.



Echoguidage VJI= Plus de réussites avec ...
plus de rapidité moins de complications mécaniques

Ultrasound-guided catheterization of the internal jugular vein in oncologic
patients; Comparison with the classical anatomic landmark technique:
A prospective study

Konstantinos Serafimidis, George H. Sakorafas®, George Konstantoudakis, Konstantina Petropoulou,

International Journal of Surgery 7 (2009) 526-528

Table 1
a > Companson between the anatomic landmark and the LIS-ginded technique.

Group A" Group B" p value
(n=347) (n=204)

Operating time (min) 20,02 £4.4 9.83 + 3.1 < 0,001

Pneumothorax 2 0 < 005

Carotid injury-hematoma 16 1 < 0.05

Failure to achieve central 18 0 < 005

VeNous access

Number of attempts

1-3 283 204 < 001

>3 64 0

* Group A, The anatomic landmark technique,
" Group B. US-guided technigue.



Echoguidage VSCLAV= Plus de réussites avec ...
plus de rapidité, moins de complications mécaniques

Real-time ultrasound-guided subclavian vein cannulation versus
the landmark method in critical care patients: A prospective
randomized study™ (crit Care Med 2011; 39:1607-1612)

Mariantina Fragou, MD: Andreas Gravvanis, MD, PhD; Vasilios Dimitriou, MD, PhD: Axillary vein . edle tip

-~

sSCcv

Table 2. Outcome measures in the ultrasound group vs. the landmark group of patients

Ultrasound Group Landmark Group

Outcome Measures (n = 200) (n = 201)?
Access time (sec) 26.8 = 12.5 (16.4-39.2) 44.8 = 54.9 (30.1-70.4)
Success rate 200 (100%)“ 176 (87.5%)
Average number of attempts 1.1 + 0.3 (1.1-1.5)° 1.9 + 0.7 (1.5-2.7)
Artery puncture 1(0.5%)“ 11 (5.4%)
Hematoma 3 (1.5%)¢ 11(5.4%)
Pneumothorax 0 (09%)" 10 (4.9%)
Hemothorax 0 (0%)* 9(4.4%)
Catheter misplacement 19 (9.5%) 22 (11%)
Injury of the brachial plexus 0 (0% ) 6 (2.9%)
Phrenic nerve injury 0 (0Y9%) 3 (1.5%)

Cardiac tamponade 0 (0%) 1(0.5%)




Cathéter de dialyse échoguidé



Ultrasound use for the placement of haemodialysis catheters (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Rabindranath KS, Kumar E, Shail R, Vaux EC

THE COCHRANE
COLLABORATION"

Ultrasound use for the placement of haemodialysis catheters

Reviews  Liltrasound use for the placement of haesmadialysis catheters

Comparison: | Ultrasound guided versus “biind™ hacmodialysis catheter insertion

Outcome:

Falled catheter placerment (overall)

Real-time

UsS
Study or subgroup gLidance Landmark method Risk Ratio Risk Ratio

HRandom95% HRardom95%
N niN Cl Cl
Bareal 2005 o730 230 - 020 {00!, 400]
Ik 2000 w139 73 QO[Q0,00]
Kovogolu 2006 o040 /40 » 033[00I1,795]
Kumwends 2003 w125 V125 Q0[G0.00]
Nadig 1998 36 | /37 — 004 | 000, 062 |
Prabhu 2010 |/55 1 1/55 — 009 [001,068]
Zafa¥han 1995 w5 4720 —— 009 [ 001, 157
Total (95% CI) 450 380 - 0.11 [0.03,0.35 ]
0001001 O 1 10 100 1000

Favours LSS gudnee Favours Lardimark method



Review: Ultrasound use for the placerment ol haemodialysis catheters

versus "bind” haemodalysis catheter nsertion

R
Study or subgroup Ruidance Landimark method Rk Ratio Risk Ratio
M- M-
HRandom.95% HRandom 95%
N n'N l Cl
Ransal 2005 030 4130 - 01l (001, 158]
Ibrik 2000 2139 &/73 —— 0,18 004, 085 )
Korogolu 2006 /40 1440 —— 003 [ 000,056
Kumwenda 2003 4125 7125 —— 1.33[ 030,584
Nadig 1998 036 037 00[00.00]
Prabhu 2010 1155 55 — 8 QI7[002, 134]
Total (95% CI) 425 360 = 0.22 ] 0.06,0.81 |
Iotal events 7 (Real-time LUISS pudance), 33 (Landmark method)
Hetorogeneity: Tau? — 1,04 Chi2 = 7.99, of = 4 (P — 0.0%): ¥ -50%
Test for overall effect Z — 228 (P — 0.023)
Test for subgroup differences Not applicable
1 4 A L
0002 ar 10 500
Favours USS pudance Favours Landmark method



Review: Ulbrasourd use for the placement of haernodialysts Githeters

Companson: | Lillcasgund gusded versus "bind” haemodialysis catheter insertion
S —
Reak-time
Uss
Study or subgroup pudance Landmark method Risk Ratio sk Ratio
M- M-
HRandom 5% HRandom,95%
N N Cl Cl
Ransal 2005 w30 330 ———— 014 [001,265]
Korogoly 2006 1140 7140 et 0.14[00L 111 ]
Nadig 1998 36 037 00[00.00]
Prabiw 2010 255 4155 —ili— 050 0.10, 2621
Total (95% CI) 161 162 T 0.27 [ 0.08, 0.88 |
Tols events 3 (Real-time USS guidance), 14 (Landmark method)
Heteropeneity: Tau® =00, Chi' = 112 ¢f = 2 (P = 057); I =00%
lest for overall effect: Z = 2,18 (P = 0029)
Test for subgroup differences Not applicable
oo, 0t | 10 a0

Faewars LB, padianee Faewrs Landmark method



Review: Ulrasound use for the placement of haemodialysis catheters

Companson:

Cutcome: (7 Pneumothorax or hacmothorax

I Ultrasound puided versus “biind™ haemodialysss catheter insertion

Real-time
()
Study or subgroup guidance | andmark method Risk Ratio Risk Ratio
™M M
H Random,95% HRandom95%,
n/N /N Cl Cl
Banzal 2005 o730 30 Q0[00.00]
bk 2000 w139 173 s 0I8[0Q01,127]
Korogolu 2006 V40 140 & 033[001,795]
Kumwenda 2003 o125 2125 S T 020001, 4.12)
Nadig 1998 VES w37 Q0[00,00]
Total (95% CI) 370 305 —r 0.23 [ 0.04, 1.38 |
lotal events O (Reak-time USS guidance), 4 (Landmark method)
Heterogenesty: Tau® = 00; Chi* = 008, ¢f = 2 (P = 096); I =00%
Test for oversll affect: 7 = 161 (P =1011)
Test for subgroup differences Not applicable
oms Al I 10 2
Favours USS pudance Favours Landmark method



Comparison 1. Ultrasound guided versus “blind™ haemodialysis catheter insertion

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

| Failed catheter placement 7 830 Risk Ratio (M-H, Random, 95% CI) <0.1| [0.03, 0.35D
(overall)

2 Failed catheter placement (fist 5 705 Risk Ratio (M-H, Random, 95% (1) @0 1030, o.szD
attempt)

5 Arterial puncuure - 6 785 Risk Rato (M-H, Random, 95% CI) 0.22 [0.06, 0.81]

6 Haematwoma 4 323 Risk Ratio (M-H, Random, 95% CI) 0.27 [0.08, 0.88]

7 Pneumothorax or haemothorax 5 675 Risk Ratio (M-H, Random, 95% CI) 0.2: .38







Méta-analyse Doppler
4 )

Suficlavian vein
ariable 95% Cl) P valle
Aduls
Relative rsk
Falled catheter placement 10 0.3 00008
Complication with placement t0257) 02
Falure o first attempt A
\_ =

Hind BMJ 2003;327:361.



Echo de Repérage préalable

Does Ultrasound Imaging Before Puncture Facilitate Internal Jugular Vein
Cannulation? Prospective Randomized Comparison With Landmark-Guided
Puncture in Ventilated Patients

Hayashi H, Amano M. J Cardiothorac Vasc Anesth. 2002;16:572-5.

Landmark Ultrasound

Visible Invisible Visible Invisible

Total  81/97 (83.5) 7/23(30.4) 78/91(85.7) 25/29 (86.2)*

NOTE. Values are the frequency of cases, as tabulated by groups
and the visibility of respiratory jugular venodilation, with percentage
in parentheses.

“p < 0.01 v venodilation-invisible in landmark group.



Dynamique (écho) ou statique (répérage)
Randomized, controlled clinical trial of point-of-care limited
ultrasonography assistance of central venous cannulation:

The Third Sonography Outcomes Assessment Program
(SOAP-3) Trial* Crit Care Med 2005 Vol. 33, No. 8

Truman J. Milling, Jr, MD; John Rose, MD; William M. Briggs, PhD; Robert Birkhahn, MD, MS;

_ Dynamic (100) Static (72) Landmarks (69)

Cannulation 53.5
success odd ratios

Overall success (%) 98 82 64
irst-attempts o 5. 3.4 -

ratios

( First-attempts 62 50 23
success(%)
Mean number of 2.3 2.9 5.2
attempts
Mean time to 109 126 250

cannulation (sec)



Avec ou sans guide
(Porte aiguille)
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A Randomized Controlled Clinical Trial of Real-Time Needle-Guided
Ultrasound for Internal Jugular Venous Cannulation in a Large University
Anesthesia Department

John G. Augoustides, MD, Jiri Horak, MD, Andrew E. Ochroch, MD, William J. Vernick, MD,
Andrew J. Gambone, BA, Justin Weiner, BA, Dawn Pinchasik, BA, Deborah Kowalchuk, BA,
Joseph S. Savino, MD, and David R. Jobes, MD
Journal of Cardiothoracic and Vascular Anesthesia, Vol 19, No 3 (June), 2005: pp 310-315
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Randomized, prospective, observational simulation study
comparing residents’ needle-guided vs free-hand ultrasound
techniques for central venous catheter access'

R. D. Ball™, N. E. Scouras 2%, S, Orebaugh 13, J. Wilde* and T. Sakail.**
British Journal of Anaesthesia 108 (1): 72-9 (2012)

Per cent time needle tip in view of ultrasound 80~ Total time of procedure
P<0.001 2 T T
< 1000 _—T1— — 60~ P=0.012
2 0.75- il
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% 0.50- = 30- -
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Choix de I'axe de coupe écho

N g

Long (parallele)
ou Court
(transverse) ?




Needle tip visualization during ultrasound-guided vascular
access: short-axis vs long-axis approach

Michael B. Stone MD**, American Journal of Emergency Medicine (2010) 28, 343 347

Visibilité extrémité 29%
Temps ponction 12.4 s

Visibilité extrémité 62% (p=0.01)
Temps ponction 14.8 s (p=0.48)
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Approche transversale

THE MEDIAL-TRANSVERSE APPROACH FOR INTERNAL JUGULAR VEIN
CANNULATION: AN EXAMPLE OF LATERAL THINKING

Anthony M.-H. Ho, mp,” Christopher J. Ricci, mo,T Calvin S. H. Ng, mpo,T Lester A. H. Critchley, mp,”

The Journal of Emergency Medicine, Vol. 42, No. 2, pp. 174177, 2012
MEDIAL- ]'ga;quse Ulrrasound probe
TRANSVERSE  \ “glane_/  intransverse
APPROACH 7.-,7 \ ~._ & onemation

Right common_ ¥\ Right internal

carond amry . Jugular vein

‘&- Adnemc K Ho

v C EN’IR.-\E
LONGITUDINAL
APPFROACH

Fugure 1. Tho central-longitudinal and medial-transverse
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Echo pour les VVC: |la sécurité totale ?

Continuing Medical Education Article

An unseen danger: Frequency of posterior vessel wall penetration
by needles during attempts to place internal jugular vein central
catheters using ultrasound guidance®

Crit Care Med 2009 Vol. 37, No. 8
Michael Blaivas, MD, RDMS; Srikar Adhikari, MD, RDMS

Objectif: évaluer la fréquence d’effraction de la paroie post de la VJI lors de

, . : Transducteur
la pose échoguidée sur mannequin d’une VVC e
endocavitaire

Méthode: n=25 Résidents apres formation pratique de 3h de I'écho .
Utilisation de I'approche en petit axe.
Contréle avec transducteur endo-cavitaire

par 2 investigateurs expérimentés




Continuing Medical Education Article

An unseen danger: Frequency of posterior vessel wall penetration
by needles during attempts to place internal jugular vein central
catheters using ultrasound guidance®

Michael Blaivas, MD, RDMS; Srikar Adhikari, MD, RDMS

Frequency.
Table 2. Descriptive statistics of count data and n %)
Likert scale \
Training year
] 7 (28)
‘ -
4 iledun! | 9 8 (32)
n;rqa:\r ile 3 10 (40)
ange) Ended through posterior wall
: - No 19 (76)
Ultrasound-guided catheters 812, 15) Yes 6 (24)
placed prior lo study Posterior wall penetration
Blind central catheters placed 20 (15, 40) No 4 (36)
prior to study Yes 16 (64)
Posterior wall penetration 1(0,2) Ended in carotid
Confidence in needle placement 8(7,9) No 20 (80)
Yes 5(20)

Table 3. Spearman correlation coellicients and p
values

Ultrasound-
Guided
Training Year Catheters

Postertorwall -4l(p =.04) =-54{p = .0])
penetration




Continuing Medical Education Article

An unseen danger: Frequency of posterior vessel wall penetration
by needles during attempts to place internal jugular vein central
catheters using ultrasound guidance®

Michael Blaivas, MD, RDMS; Srikar Adhikari, MD, RDMS

These results suggest that
care must be taken even with ultrasound-
guided central catheter placement and
that alternative ultrasound guidance
techniques, such as visualization of the
vein and needle in longitudinal axis, R e
ShOUld be ConSidered. Figure 4. A needle is visualized in its length

(arrows) entering a vessel, also visualized in ils
length or long axis.




Video Analysis of Accidental Arterial
Cannulation With Dynamic Ultrasound
Guidance for Central Venous Access

J Ultrasound Med 2009; 28:1239-1244
Michael Blaivas, MD
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Les recommandations



NHS

National Institute for
Clinical Excellence

Technology Appraisal No. 49

Guidance on the use of ultrasound locating devices for placing central venous catheters

Issue date: September 2002
Review date: August 2005

1.1 Two-dipenstera~2<0)) imaging ultrasound guidance is reccommended

M' r insertion of central venous catheters (CVCs)

ular vein (1JV) in adults and children in elective
situarions.

1.2 The use of two-dimensional (2-D) imaging ultrasound guidance should
<G _considered in most clinical arcumstapnce>where CVC insertion is
necessary either electively or in an emergency situation.




ﬂHR Q Agency for Healthcar=

Advancing Excellence in Health Care ,/é U.S. Department of Health & Human Services
——

Pacaarrh and Nualitvy

Making Health Care Safer: A Critical
Analysis of Patient Safety Practices

f real-time ultrasound guidance during central line insertion to prevent
complications;



TECHNICAL REPORT INTERNATIONAL JOURNAL OF LABORATORY HEMATOLOGY
Int. Jol. Lab. Hem, 2007, 29, 261-278

Guidelines on the insertion and management of central

venous access devices in adults

L. BISHOP*, L. DOUGHERTY' A. BODENHAM®, J. MANSI®, P. CROWE®, C. KIBBLER", M. SHANNON",
J. TRELEAVEN'

e Ultrasound guided insertion i@ommende for all
routes of central venous catheterization. The use of

ultrasound is also recommended for the insertion of
PICC when the peripheral veins are not visible or
palpable.



Intravascular Catheter-Related

Infections, 2011

7 Itrasound guidance to place central venous catheters (if this technology is

available) to reduce the number of cannulation attempts and mechanical complications.

Ultrasound guidance should only be used by thosd fully trained )n its technique. [60-64].

Category 1B



Practice Guidelines for Central Venous Access

A Report by the American Society of Anesthesiologists Task
Force on Central Venous Access

Ancsthesiology 2012; 116:539-73

1ltrasound imaging before prepping and
dra or prepuncture identification of anatomy to

determine vessel localization and patency when the in-
ternal jugular vein is selected for cannulation. Srtatic
ultrasound may be used when thegubclavian or femora

vein is selecred.
w ltrasound guidanc essel localization
and suncture when th€intern: 1| jugular vein is selected

for cannulation (see fig. 1). K
used when the subclavian or femoral vein is selected. The
Task Force recognizes that this approach may not be fea-

.
p'

¢ ultrasound may be

sible in emergency circumstances or in the presence of
other clinical constraints.



La vraie vie....



Pratigues en 2010

Ultrasound guidance for central venous catheter placement:
results from the Central Line Emergency Access
Registry Database

Adam Balls MD, Frank LoVecchio DO, MPH*, Amy Kroeger MD, RN,
American Journal of Emergency Medicine (2010) 28, 561567

Table 5 U/S usage by anatomic location

Location Cases using U/S  Total cases %
Left 1J vein 73 74 99]
Eght 1J vein 326 350 93
Left FV 22 96 23
Right FV 64 314 20
Left subclavian vein 1 157 1
Right subclavian vein 1 210 0

Overall 487 1202 41




Ultrasound guidance for central venous
catheter placement in Australasian emergency
departments: Potential barriers to more
Widespread USe  Emergency Medicine Australasia (2010) 22, 514-523

Jakub T Matera,' Diana Egerton-Warburton? and Robert Meek?

Access to US at the place of principal employmen
Yes C 430 (88.5) )
No :

Table 2. Self-reported frequency of ultrasound use for CVC

(n = 486)
Responders
n (O'o)
Never 47 (20.0)
Rarely 76 (15.6)
Sometimes 04 (195

Usually %
Always ;

No CVC insertion 39 (8.0)




Les raisons de la sous utilisation

American Journal of Emergency Medicine (2010) 28, 561-567
Table 6 Rcasons for not using U/S

Reason No. %

Insufficient time for setup/use of U/S machine 275 37
No access to U/S in hospital setting where lines 95 13

were placed

Not trained in U/S placement of central lines 37 5
Not mentioned 28 4
All other 304 41
Total 739 100

A Survey of the Use of Ultrasound During Central

Venous Catheterization, ... . suaicesia vo i s 5 v

Reasons for not using US

Cost 18(14)
Time delay to obtain US 95 (7.2)
Time delay to perform CVS with US 113 (8.5)
Lack of availability of US | 234 (17.7)
No need to use US to perform CVC 605 (45.7)
Other 19(1.3)

Missing 235 (17.8)



Est-ce économiquement rentable ?
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Rentabilité de moins en moins discutée

Volume 12 « Number | « 2009
VALUE IN HEALTH

Ultrasound-Guided Central Line Placement as Compared with
Standard Landmark Technique: Some Unpleasant Arithmetic
for the Economics of Medical Innovation

Stephen Kinsella, PhD,' Nicholas Young, MD*

Results: The initial “cost™ of placing central lines was found to be
390,780,000 ro 651,300,000 dollars per year by the landmark rechnique,
as compared with 494,820,000 to 824,700,000 dollars per year by ultra-
sound guidance.

Conclusions: The cost of ultrasound guidance was not mitigated by its
reduction in the cost of treating

Keywords: cardiovascular discase prevention, clinical research, cost

analysis, cost savings.



C’est rentable !!]

Ultrasound for central venous cannulation: economic

evaluation of cost-effectiveness Anaesthesia, 2004, 59, pages 1116-1120
N. Calvert,” D. Hind," R. McWilliams,” A. Davidson,” C. A. Beverley”

Table 5 Univanate threshold sensitivity analysis tor  central
venous cannulation,

Baseline Threshold*
Failure rate
Landmark 9% 6%
. . T— f % “ Ultrasound 2% 5%
= 5 ) X Arterial puncture rate
Sl Landmark 12% 7%
Ultrasound 3% 8%
Table 4 Costs and consequences per QOO0 central  venous) €ost per ultrasound procedure; £ 6.64 8.2
-annulations performed using the landmark CORt OF sntrasoMnd Mackim; & 1290 S
v y pe il AL ‘ Training cost per operator; £ 1090 3360
methods. Operator procedures per week; n 2 0.65
Ultrasound procedures per week: n 15 10.6
Cost of failure delays; £ 73 No solutiont
Incremental  Cost of arterial puncture; £ 40 No solutiont

Landmark Ultrasound change

*The paint at which the saving arising from use of ultrasound

tral so that the two techniques are deemed to cost

Cost; £ 11 379 9305 -2092
Arterial punctures; n 120 30 -90
Pneumothorax; n 0 0 0

- 2.5 €/cathé




Cathéters artériels



Cathétérisme artériel radial
pourquoi utiliser I'échographie ?

8. 10° KTA /an aux EU, 2.5 . 10° en Europe

Risks: bleeding, hematoma, pseudoaneurysm, infection, nerve
damage, and distal limb ischemia

e @ ulnaire > @ radiale Brzezinski M, Anesth & Analgesia, 2009

e \ariations anatomiques

Arcade palmaire superficielle
complete chez seulement 90%




Cathétérisme artériel radial
pourquoi utiliser I'échographie ?

LS prugeced Le Test d’Allen modifié ne prédit
I'ischémie de la main apres

Aadalatery  Cathétérisme radial (FP et FN)

Brzezinski M, Anesth & Analgesia, 2009



Cathétérisme artériel radial
pourquoi utiliser I'échographie ?

e Athérosclérose et calcifications radiales: 10-20 % des patients

cardiaques (80% des diabétiques)




CHEST Original Research

CHRITICAL CARE

Ultrasound-Guided Catheterization
of the Radial Artery

A Systematic Review and Meta-analysis
of Randomized Controlled Trials

Nederd B STl NP Biadveensd T Saved. N Laaviree N Poredioe. NI MTIS.
woned Laveds A Eisen. MDD FOCEP

Tiles identified and
screened (Medine = 206,
Embase = 61, CENTRAL =
28, conference abstracts
=4, reference lists = 1)

(n=300)
Not RCTs, not
relevant, duplicates
(n=293)
\ 4
RCTs retrieved for
further evaluation
(n=7)
Excluded for use of
Doppler ultrasound,
marking techniques, and
femoral antery
catheterization (n=3)
\ 4

RCTs included for
meta-analysis
(n=4)




CEHEEST Original Research

CRITICAL CARE
Ultrasound-Guided Catheterization
of the Radial Artery
A Systematic Review and Meta-analysis
of Randomized Controlled Trials
Avted B Stalods. NP2 Biadieersd T Saved. M Laaviree N Paredioe. MID>. AMTIS:
woned Laveds A Eisen, MDD, FOCP
Table 2—Summary of RCTs of Ultrasound-Guided Arterial Catheterization
Fir Attetipn Successs
. y Jadad
Athar Stz Population Uperator USG Palpation — Scom 1" Value
lnhu-t al o Adult cordiothoraci, Atiesthesta attencding 62% (2174) % (123%) 1 m
abdomdnal newn., phiysicians and resdents
and viscular surpery with USG CVC placemnent
experience but with mintual
USC artertal cathotertzation
rqrﬂrun-
Schwemmer ot al® 30 Infant nenrosurpery Ancsthesologgsts with 67T% (1V15) 204 (V1) 3 < 05
expenience 1 > 20 pedianc
anental cabetertzatons tn
Loths }nlpmhm and USC
Shiver o4 al® Iy Adak ED Attending emerpency NiS (8T LA K ) 3 e
phvsdctans withoot LIS
artental cathetenzation
experience; all had coonane
USC CVC aud periplyeral
oo [ﬂ‘!n"m
rt{rﬁrnrr
Cancsh ot " 152 Pedsatne abdottnal, Pedatnie tranee and 135% (1180 13.9% (1072 3 i
cmnofactal, neuro | consultam anesthestologtses,
orthopedic, and S4% with « 5 USC antertal
thoracic surgery cathetertzation expericnce

CVC = cemral venous catheter; RCT = mndonzed controlled tral; USC — ultrasoumd
*For all stondies, the intervention wis read i twodimensiooad nltrasound guidance 1o visualioe e raxial artery and direct arterial cathetertzaton,

aned the control was padpation of the radial artery



‘ CHEST Original Research
v CRITICAL CARE
Ultrasound-Guided Catheterization
of the Radial Artery

A Systematic Review and Meta-analysis
of Randomized Controlled Trials

CHEST / 139/ 3/ MARCH, 2011

Veded 1o STl M BRicdeersd T Savel, MDY Laviva M. Padin, M. MIIS:
wnd Laowes A Eien, MDD, FOCP

Risk Ratio
Study or Subgroup M.H, Random, 95% CI
Levin 2003 Bl
Shiver 2008 =
Schwemmer 2006 e —
Ganesh 2009 . TE
Total (95% Cl) 3

0.01 01 1 10 100

Favors Palpation Favors Ultrasound

Ficure 2. Effect of ultrasound-guided catheterization on first-
attempt success. M-H = Mantel-Haenszel test.



Cathétérisme Artériel Ulnaire ?

Alternative au KT radial en Réa/Bloc Karacalar et al. J.Clin Anesth 2007
Succes du cathétérisme variable (100% si poul, < 60 % en I'absence de poul)
Taux éleveé d’ischémie digitale apres échec en radial

Risque théoriqgue de complication neuro

Alternative en coronarographie, taux succes et de complications = abord

radial

Absence de données sur la pose échoguidée a ce jour....



Voies veineuses périphériques



CHEST

ONLINE

Ultrasound-Guided Peripheral Venous
Access in Severely
Suspected Difficult Vascular Puncture

Il Patients With

Thomas Kerforne, Franck Petitpas, Denis Frasca, Véronique Goudet,

Reneé Robert and Olivier Mimoz

Chest 2012:141;279-280

Table 1—Patients” Characteristics and Main Results by Insertion Technigue

Traditfonal Approach (n=230) Ultrasound Cudded (n=230) P Value
Mule xex 15 (50) 19 (63) > 2
Age, ¥ =15 61 =17 > 20
Stmpltfied Acute Physiology Score 11 4115 816 > 20
Presence of edema 23(7TT) 24 (80) > 20
History of diabetes 10 (30) 5(27) > 20
Corticosterotds thenag 4(13) 1(3) > 20
IV druag nee 1(3) 0 = 20
Successful cannulation, n* (No* [ %))
Before group switched 1130137 21 (30 [70]) 02
After group switchod 2 [22)) 15019179 NA
Overall 13 (39 [33]) 36 (49 [73]) NA
Thne for cannulation, s 400 = 195 435 = 34 > 20

Data are provided as No. (%) or Mean = SD unless otherwise indicated. NA = not applicable.,

*Number of patients with successful cannulation in each study group
YTotal number of patients in each study group



PREDICTORS OF SUCCESS IN NURSE-PERFORMED
ULTRASOUND-GUIDED CANNULATION

Brian Chinnock, mp, Stephen Thornton, mp, and Gregory W. Hendey, mp

e But: définir les facteurs associés au succés de KTV périphérique sous US /
choix du site de canulation / facteurs liés au patient / technique (2/4
mains)

e Méthode: étude prospective monocentrique, SAU, sur 1 an. Opérateur
(nurse) apres > 2 échecs de pose, et aucune autre veine visible.

e Nl
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Figure 1, Surface and cross-sectionad anatonyy of arm velns used for canmulation

The Jourmal of Emcrpgency Madicing, Vol. 33, No, 4, pp. 401-405, 2007



PREDICTORS OF SUCCESS IN NURSE-PERFORMED
ULTRASOUND-GUIDED CANNULATION

Brian Chinnock, mp, Stephen Thornton, mp, and Gregory W. Hendey, mp

Table 1. Characteristics of Study Subjects and
Cannulation Procedure (100 Patients)

Résultats: - mmg .
Female %
100 patients inclus nmowmwummm
Obesity 18
Taux de succes 63%, 53 % a la premiere tentative g??mmm ","‘,’
Need for past central venous access (%)
Definite past need 6a
Sonographic visualization achieved (%) =
1007 Basilic 74
Antecubital 17
= 2
£ Initial vein chosen for cannulation attempt
(%)t
- Y Basflic -
g S8 Brachial 34
- S Antecubital g
: = One- or two-person technique used for
- cannulation attempt (%)
- Om-pcm B1%
g
™

* This question was added o the study data form later, and only
the 74 final patients in study were asked this question,

1 6 patients had no adequate vein for cannulation and were not
attempted.

Figure 2. Cannulation success rates.



PREDICTORS OF SUCCESS IN NURSE-PERFORMED
ULTRASOUND-GUIDED CANNULATION

Brian Chinnock, mp, Stephen Thornton, mp, and Gregory W. Hendey, mp

e Complications: 5% ponction artérielle (V brachiale (4))-
douleurs 8%

e Pas d’influence de la technique 2 vs 4 mains
e V. basilique > V.brachiale



Brief Report

Short- vs long-axis approach to ultrasound-guided peripheral
intravenous access: a prospective randomized study

Simon A. Mahler MD*, Hao Wang MD, PhD, Chadwick Lester RN, Janice Skinner RN,
Thomas C. Arnold MD, Steven A. Conrad MD, PhD

Department of Emergency Medicine, Lowisiana State University Health Sciencex Center; Shreveport, 1A 71130, USA

Amencan Joumal of Emergency Medicine (2011) 29, 11941197




Brief Report

Short- vs long-axis approach to ultrasound-guided peripheral
intravenous access: a prospective randomized study

Simon A. Mahler MD*, Hao Wang MD, PhD, Chadwick Lester RN, Janice Skinner RN,
Thomas C. Arnold MD, Steven A. Conrad MD, PhD

Department of Emergency Medicine, Lowisiana State Unwversity Health Sciencex Center; Shreveport, 1A 71130, USA
Objectifs: comparer les approches en petit et grand axes de pose VVP
(apres > 2 échecs technique “landmark”), site v. basilique

Résultats: 20 patients ds chaque groupe
Table 2 Companson of end pomnts for shont- and long-axis

Petit axe:19/20 Grand axe: 17/20 techmiques
Short axis Long axis P

Tous les échecs en coupe longitudinale ——— i

Median insertion ume (IQR) 345 (35s) YO8 (59s) 02

., Median total procedure tiume  201s (331s) 2365 (378s) .68

Corrlgees en coupe transversale (IOR)

Mecan needle sticks = SD 1.5=07 14=07 82
: . Success rate (%) 19720 (95) 17720 (85) Ol
INVErse:non Complication rate (%) 320 (15) 3/20(15) LOO

Mean satisfaction 9.7%0.7 9510 19

score = SD




Comparison of Infection Rates J Ultrasound Med 2010, 29.741-747
Among Ultrasound-Guided Versus

Traditionally Placed Peripheral

Intravenous Lines

Seikar Adhikari, MD, RDMS, Michae! Blaivas, MD,
Danie! Moyrison, MD, RDMS, Lina Landey, D

25% de “lymphangites”, faible % de bactériémies reliées

Etude rétrospective, 402 VVP sous US vs 402 VVP “landmark”

7 IDE formées aux US (> 1an, apres formation sur mannequin + théorie + video...)
5.2 p1000 groupe USvs 7.8 p 1000 groupe standard bactériémies, p=ns

Agure 2. Durabion of IV cathwden n sy before removal
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conclusions

Echoguidage = Formation

Echoguidage systématique VJI

Patients a risques (obésité- cou court-ATCD ponction)
Repérage= VF- SC

A déterminer= KTA-VVP difficile



