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Cathéter comme alternative a la FAV

 Je ne parlerai donc que des cathéters tunnelisés




Qu’est-ce qui fait la qualité d’un catheter ?

Biocompatibilité
* Faible réaction inflammatoire
» faible thrombogénicité

Performances
e Débit sanguin obtenu élevé
e Faible recirculation

Risque infectieux réduit

Confort
* Pour le patient
e Pour I'équipe paramédicale

Sécurité
e Traumatismes a la pose
e Déconnexions
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Le matériau des cathéters

e Silicone (Hemo-Cath de Medcomp, Vygon)
e Plus souple, donc probablement moins traumatisant pour les veines centrales
e Mais plus épais (lumiere plus fine a calibre externe identique)

e Polyuréthane (Medcomp, Teleflex, BD), Carbothane (Medtronic,
MeritMedical, Amecath) ou Durathane (Angiodynamics)
 Plus rigide donc insertion plus aisée
e Peut-étre plus traumatisants pour les veines centrales mais thermosensibles
e Diametre interne plus important
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Les traitements de surface

e Silver lon (Palindrome)
e Chlorexhidine + silver sulfadiazine (Teleflex)

- Arrowg+ard Blue®

Acute Hemodialysis

e Endexo (Angiodynamics) | 1 Catheters

e Bismuth
 Minocycline-rifampicine

e Héparine (Palindrome)
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Loi de Poiseuille-Hagen

e Qb =(TIxr*xAP) /(8 x L x L)
e Qb = débit sanguin “T
* r =rayon interne

e AP = Pression entrée (PVC) — Pression sortie —
(«Pression artérielle» du circuit) 2

* UL =viscosité

e L =longueur du cathéter //%’\\

e Pour un régime circulatoire de type b
|aminaire’ or dans un Cathéter ce n’est pas Fig. 1. Laminar flow in linear channel (a) and turbulent flow in curved channel (b).

Poiseuville’s law: Q,=k (PxR¥/(Lx7) (Qu=volumetric flow rate,

Y
F

4 ' z . k = proportionality constant, P=drop pressure between catheter extremities,
|e Ca S, Ia VeIOCIte est donc mOI nd re R = catheter radius, L = catheter length, 7} = blood viscosity).
- /A% @ 7Aegsrgﬁlaires 1g§5§
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Les dimensions idéales sont donc

 Le plus gros calibre interne possible

e Suffisamment long pour atteindre I'OD, mais pas plus

* || faut donc étre vigilent a la différence qui existe entre la longueur totale et Ia
longueur cuff-to-tipLa tunnelisation rétrograde permet un meilleur
positionnement dans I'OD, mais les extrémités externes sont plus longues...
Parmi les cathéters a tunnelisation rétrograde, certains sont mieux congus
qgue d’autres avec des branches plus courtes...
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Uextrémité distale

Step-tip Split-tip
ES—— —_—

Split-tip, self-centering

Symetric-tip

=
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Comparative effectiveness and safety among different tip-design
hemodialysis long-term catheters: A meta-analysis

Yunfeng Li (") L* Zhenwei Shi ® 1 Yunyun Zhao?, Zhengli Tan®", Hongxia Guol, and
Zhaoxuan Lu!

Débit sanguin moyen pendant toute la vie du cathéter

(a) it-ti - Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Keeling 2007 258 22 101 248 22 103 16.0% 11.00 [4.96, 17.04] -
Mankus 1998 205 40.1 10 279 3889 22 10.7% 16.00 [-13.70, 45.70] —
O'Dwyer 2005 2575 205 33 248 15 36 15.7% 9.50 [0.96, 18.04) i
Petridis 2017 256 24 93 264 40 92 15.5% -8.00[-17.52,1.52] —
Richard 2001 290 39.7 38 284 546 39 12.8% -4.00 [-25.28, 17.28] —
Trerotola 1999 353 63 11 309 7.1 B 16.0X 44.00[37.83,50.17] —-—
Trerotola 2002 356 38 40 346 43 30 13.3% 10.00 [-9.38, 29.38) ———
Total (95% CI) 326 330 100.0% 11.57 [-4.84,27.98]
Heterogenehty: Tau' = 428.55; Ch* = 110.61, df = 6 (P < 0.00001); ¥ = 95% t=—3 —
Test for overal effect: Z = 1.38 (P = 0.17) . ™
(b) ISvm-llps Step-tips l Mean Difference Mean Difference
Study or Subgroup Mean otal Mean otal Weight IV, Random, 95% CI IV, Random, 95% CI
Hwang 2012 333 15 47 3038 323 50 29.9% 25.20 [19.27, 39.13) -
u2014 381 35 49 306 38 43 28.2% 85.00 [70.00, 100.00] -t
Mogssavl 2008 316 58 14 297 86 10 11.2% 19.00 [-42.35, 80.35]
Van Der Meersch 2014 333.1 24.2 151 303.8 323 151 30.7% 29.30 [22.86, 35.74] -
Total (95% CI) 261 254 100.0%  43.85 [18.13, 69.56] g
Heterogenelty: Tau® = 550.63; ChP = 47.21, df = 3 (P < 0.00001); F = 94% Hoo =to ) % 100
Test for overall effect: Z = 3.34 (P = 0.0008) Step-tip Sym-tip
() % Mean Difference Mean Difference
Study or Subgroup Weight v, d 95% CI 1V, Rand 95% CI
Balamuthusamy 2014 3816 0 20 393.9 0 38 Not estimable
Clark 2015 342 69 33 329 B5 46 47.5% 13.00 [-21.02,47.02] —_—t
Moossavi 2008 316 58 14 298 57 102 52.5% 18.00 [-14.33, 50.33] —T
Total (95% CI) 67 186 100.0% 15.63 [-7.81, 39.06] P
Heterogenehty: Tau® = 0.00; ChP = 0.04, df = 1 (P = 0.83); F = 0X Hoo %o ) 50 100
Test for overall effect Z = 1.31 (P = 0.19) = -
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Hemodialysis Catheter Tip Design: Observations on Fluid Flow S
and Recirculation "

-4— 2400 m¥min —

425 ml/min

Thomas M. Vesely and Adrian Ravenscroft

En voies normales, aucun n’a de recirculation significative

vi wmemmnunycmsoa "
V2 Retum Valve -Normally Open
V3 Waste Valve - Normally Closed
V4 Return Valive - Normally Open S dalios
VS Ciear Glycenn - Normally Open T ]
. - . . V6 Dyed Glycerin - Normally Closed 17
TABLE 111 { Percent recirculation with reverse blood lines e

Viscosity Centros® Ash Split® ProGlide™ Ultrastream™ Titan™ Palindrome™  Equistream® Hemosplit® Symetrex

10cP 204 29.7 7.3 15.8 20.5 0.0 0.0 28.2 0.0
2.3cP 22.3 39.2 16.4 8.7 S.4 0.0 0.0 33.5 0.0
T
" .j 4 { Ll S rairds  J0IN
The Joumnal of Vascular Access = F ]: N o d = i 023
Volume 17, Issue 1, January/February 2016, Pages 29-39 / wew | wes 1€modialyse

B Palindrome

Equistream My PERSONIEN G




Original research article

Effects of the tip structure of temporary indwelling catheters on
blood recirculation at various blood flow rates and diameters of
the mock blood vessel

(a)

En voies inversées, la recirculation diminue avec :

- Des larges trous latéraux

- Laugmentation de la distance entre les orifices A et V

- Larchitecture symétrique

- Laugmentation du débit de la pompe a sang

- Le diameétre du vaisseaux et la vitesse circulatoire dans le vaisseau

The Joumal of Vascular Access
OnlineFirst
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A systematic review and meta-analysis of the W checkorpaates Comparative effectiveness and safety among different tip-design

comparison of performance among step-tip, split-tip, hemodialysis long-term catheters: A meta-analysis

and symmetrical-tip hemodialysis catheters

Xiao-Chun Ling, MD. Hsi-Peng Lu, PhD.” EI-Wui Loh, PhD.5“ Yen-Kuang Lin, PhD,*' Yi-Shiuan Li, MS,” Yunfeng Li () 1", Zhenwei Shi (") !, Yunyun Zhao?, Zhengli Tan®", Hongxia Guo’, and
Cheng-Hsin Lin, MD 2" Yu-Chen Ko, MD,"” Mei-Yi Wu, MD,“" Yuh-Feng Lin, MD,"* and Fdmoxuan Lu!

Ka-Wai Tam, MD. PhD.““%"™" Taipei and New Taipei City, Taiwan T h rom b oses

Step Advanced Risk Ratio Risk Ratio (a) split-tip Step-tip Risk Ratio Risk Ratio
Study or Su p Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI Study or Subgroup Events Total Events Total Weight M-H, Rand: 95% CI M-H, Random, 95% CI
— Keeling 2007 7 24816 16 24596 22.1%  0.12[0.03,0.54] ——=——

3-1-l Step vs Split Petridls 2017 27 34317 15 35328 29.6% 1.85 [0.99, 3.48] —-—

. _ Richard 2001 3 s187 0 2800 11.3% 3.76 [0.20, 73.14)
Kol 2007 15 42 i 127 1A 2.661.90,7:17) Trerotola 1999 0 462 3 336 113%  0.10[0.01,2.01 ¢ —
Trerotola 2002 8 68 7 64 32.2% 1.08 [0.41, 2.80] : Trerotola 2002 7 7267 6 6686 25.7% 1.07 [0.36, 3.19] —
Subtotal (35% CI) 210 191 633% 1.69[0.69, 4.15] Total (95% CI) 72049 69746 100.0% 0.69 [0.20, 2.40)
Tololinseris = g ety Ton' = 1.29; O o 1483, ¥ 4 0 = 0.008% = 73

terogenehy: Taw* = - - i F=7 t 3 i

Heterogeneity: Tau? = 0.18: Chi? = 1.72, df = 1 (P = 0.19); I = 42% Tm:?"tr]mzno“(paoss) s o.01 r"“m'l 100

Test for overall effect: Z = 1.14 (P = 0.26)

& (b) sym~-tip step-tip Risk Ratio Risk Ratio
8.1 Step vs Sym ' Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Rand: 95% CI

Van der Meersch 2014 9 151 11 151 36.7% 0.82[0.35, 1.92) Van Der Meersch 2014 17 20522 35 20605 47.6% 0.4910.27, 0.87) -
Subtotal (95% CI) 151 151 36.7% 0.82 [0.35, 1.92] 1 Ye 2015 38 33874 311 45342 524X 0.16 [0.12, 0.23) -
Total events 9 11 Total (95% C) 54396 65947 100.0% 0.28 [0.09, 0.81] i
Heterogeneity: Not applicable bschzas v C!:‘s of v 001); F = 90X
< Not a Heterogenehy: Taw* = 0.55; Chi = 10.44, df = 1 (P = 0.001); P = bot + + o0
Test for overall effect: Z = 0.46 (P = 0.64) Test for overall effect: Z = 2.34 (P = 0.02) | sym-tp_step-tp |
Total {1959 " . b ’ (© Ssym-tip Split-tip Risk Ratio Risk Ratio
Total events 32 23 Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, d 95% CI
. oz . Chi? = = . 2= | - - | Balamuthusamy 2014 0 3420 0 1800 Not estimable
FINHGIORE T =N 10 S = S0 = pr = Pt e 0005 04 1 10 200 Clark 2015 2 1758 9 1859 27.5%  0.23[0.05, 1.09] -
Test for overall effect: Z = 0.72 (P = 0.47) E oy F i Kakkes 2008 5 9765 32 11173 72.5% 0.18 [0.07, 0.46] ——
Test for subgroup differences: Chi* = 1.31, df = 1 (P = 0.25), I = 23.5% Total (95% CI) 14943 14832 100.0% 0.19 [0.09, 0.43] s
Fig 7. Forest plot of comparison, step vs advanced. Outcome: incidence of thrombosis. Cl.Confidence interval; I!:::::Ir Ta = 0.00; c,,,. 0.09, df = 1 P =0.77); P = 0% Py a—r
M-H, Mantel-Haenszel. Test for overall effect: Z = 4.02 (P < 0.0001) : % =
[ seietp sym-ip |
The Joumnal of Vascular Access
OnlineFirst - - Abords 1-2-3
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A systematic review and meta-analysis of the W oneckorpanes Comparative effectiveness and safety among different tip-design

comparison of performance among step-tip. split-tip. hemodialysis long-term catheters: A meta-analysis
and symmetrical-tip hemodialysis catheters

Xiao-Chun Ling. MD.? Hsi-Peng Lu, PhD.” EI-Wui Loh, PhD.“? Yen-Kuang Lin, PhD.*' Yi-Shiuan Li, MS? Yi . gm ]k Y - 2 . 3% . 1
: unfeng Li' © ', Zhenwei Shi' * *, Yanyun Zhao*, Zhengli Tan~’ , Hon Guo", and
Cheng-Hsin Lin, MD" Yu-Chen Ko, MD."” Mei-Yi Wu, MD.5 Yuh-Feng Lin, MD,* and e ~ > *uny ’ eli s ’
Ka-Wai Tam. MD, PhD.~“%™" Taipej and New Taipei City. Taiwan Zhaoxuan Lu
Perméabilité primaire ? Perméabilité secondaire M6
-~ oy Fisk Ratlo sk Ratio = Study or 5 Bvents Totsl Bremts Total Weight M-H, Random, 935 €1 -1, Ramdom, $5%C1
Study or Subgroup __Events Total Events Total Weight M-H, 95% CI M-H, 95% ClI ﬁl:z;;; ubgroup "z"zt; ;;i' V!n;; ::;9 :o 91 ,: —N.I 1: ‘;n;‘ o ~H, Ran :m.
6.1.1 1 month Keeling 2007 71 101 73 103 19.2% 0.99 [0.83, 1.18] T
Keeling 2007 128 142 113 127 69.3% 1.01[0.93, 1.10] O'Dwyer 2005 19 33 30 36 13.4x 0.69 [0.50, 0.98] ——
Odwyer 2005 34 38 27 33 307% 1.15[0.96, 1.38] Petridis 2017 58 75 64 76 20.0% 0.92 [0.79, 1.07] -
Subtotal (95% C1) 178 160 100.0% 1.05 [0.94, 1.19] Richard 2001 29 38 17 39 111X 1.75 [1.18, 2.61) ——
e p—— e 4o Trerowla 2002 43 64 37 68 16.0% 1.41 [1.09, 1.82] il
Heterogeneity: Tau® = 0.00; Chi* = 1.69, df = 1 (P = 0.19); P = 41% Total (95% CI) 619 431 100.0% 1.07 [0.89, 1.29] {}
Test for overall effect: Z = 0.88 (P = 0.38) Total events 452 294
Heterogenehy: Tau* = 0.04; Ch = 21.59, df = 5 (P = 0.0006); F = 77% Y T . —T
6.1.2 6 months Test for overall effect: Z = 0.72 (P = 0.47) ’ | sep-tp spit-tp |
Keeling 2007 123 142 90 127 683% 1.22[1.07, 1.39] | |
Odwyer 2005 30 36 20 33 256% 1.38[1.01, 1.88] == )
Trerotola 2002 11 68 14 64 6.1% 0.74 [0.36, 1.51] 1 Sym-tip Step-tip Risk Ratio Risk Ratio
Subtotal (95% C1) 248 224 100.0% 1.22[1.02, 1.46] &> Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI
Total evenls 164 124 Van Der Meersch 2014 135 151 140 151 100.0% 0.96 [0.90, 1.04)
Heterogeneity: Tau® = 0.01; Chi* = 2.66, df = 2 (P = 0.26); I = 25%
Mgy e ;::lis:;cn i 151 - 151 100.0% 0.96 [0.90, 1.04) {
Heterogenelty: Not applicable [ t . {
6.1.3 12 months Test for overall effect: Z = 1.01 (P = 0.31) h101 mm 100
Keeling 2007 90 142 71 127 66.1% 1.13[0.93, 1.38]
Odwyer 2005 27 36 16 33 339% 1.55[1.04, 2.31] ——
St e ch 8 160 100.0% o s () Sym-tip Split-tip Risk Ratio Risk Ratio
Total events "r 87 study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Heterogeneity: Tau® = 0.02; Chi* = 1.87, df = 1 (P = 0.17). P = 46% Kakkos 2008 10 11 23 38 42.9% 1.50 [1.09, 2.06) -
Test for overall effect: Z = 1.57 (P = 0.12) Kakkos 2013 107 132 116 144 57.1% 1.01 [0.90, 1.13])
P ' ' — Total (95% CI) 143 182 100.0% 1.19 [0.81, 1.76)
0.1 O S 2 2 oy 10 Total events 117 138
Favours split Favours step I Heterogenehy: Tau? = 0.07; ChP = 5.41, df = 1 (P = 0.02); F = §2% T n T
Tesl for subaroup differences: Chi* = 2.51, df = 2 (P = 0.28), P = 20.4% Test for overall effect: Z = 0.90 (P = 0.37) c [ sup-tp Sm-te -1
Fig 3. Forest plot of comparison. step vs split. Qutcome: incidence of functioning catheters at 1 month. 6 months,
and 12 months. CI. Confidence interval: M-H, Mantel-Haenszel.
The Joumal of Vascular Access
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Comparative effectiveness and safety among different tip-design

hemodialysis long-term catheters: A meta-analysis

Yunfeng Li (") 1, Zhenwei Shi (") 1, Yunyun Zhao?, Zhengli Tan*", Hongxia Guol, and

Zhaoxuan Lul

Infections liées au cathéter

(a) I Split-tip Step-tip l Risk Ratio Risk Ratio
Study or Subgroup Weight M-H, Random, 95% CI M-H, Random, 95% CI
Keeling 2007 18 24816 29 24596 26.9% 0.62[0.34, 1.11] —e—
O'Dwyer 2005 4 3686 4 5083 11.0% 1.38 [0.35, 5.51] —_—t—
Petrkils 2017 18 34317 11 35328 22.4% 1.68 [0.80, 3.57] T
Richard 2001 6 5187 10 2800 16.5% 0.32[0.12, 0.89] St
Trerotola 1999 1 462 0 336 2.7% 2.18 [0.08, 53.44]
Trerotola 2002 9 7267 15 6686 20.5% 0.55 [0.24, 1.26] o ca
Total (95% CI) 75735 74829 100.0% 0.77 [0.45, 1.31) -
Total events " Sg“' 69 .
Heterogenehty: Tau* = 0.19; = §.26, df = 5 (P = 0.10); F = 46X k t + {
Test for overall effect: Z = 0.97 (P = 0.33) e W
(b) I Sym-tip Step-tip l Risk Ratio Risk Ratio
Study or Subgroup Weight M-H, Random, 95% CI M-H, Random, 95% CI
Hwang 2012 0 2820 4 3000 21.1% 0.12 [0.01, 2.19] +
Van Der Meersch 2014 10 20522 3 20605 36.9% 3.35 [0.92, 12.16] .
Ye 2015 9 33874 35 45342 42.1% 0.34 [0.17,0.72] —a—
Total (95% CI) $7216 68947 100.0% 0.64 [0.10, 3.99]
Total events 19 42
Heterogenelty: Taw® = 1.95; ChP = 10.16, df = 2 (P = 0.006); F = BOX k t i ;
Test for overall effect: Z = 0.48 (P = 0.63) s ot Sup-n'piswn»tip 10 g
(c) | Sym-tip split-tip l Risk Ratio Risk Ratio
Study or Subgroup Weight M-H, Random, 95% CI M-H, Random, 95% CI
Balamuthusamy 2014 0 3420 0 1800 Not estimable
Clark 2015 1 1758 4 1859 31.4% 0.26 [0.03, 2.36] T
Kakkos 2008 24 9765 18 11173 68.6% 1.53 [0.83, 2.81] -
Total (95% CI) 14943 14832 100.0% 0.88 [0.18, 4.36]
The Joumal of Vascular Access Total events 25 22
OnlinaFirst Heterogenetty: Taw® = 0.88; Chr* = 2.30, df = 1 (P = 0.13); F = 57X bo1 o1 i 10 100
© The Author(s) 2022, Asticle Reuse Guidslines Testfor overall effect: Z = 0.18 (P = 0.89) Split-tp Sym-tip
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Take Home Messages

e Un bon cathéter est gros et le moins long possible (mais doit
permettre une extrémité distale dans I'OD)

* || semble que les cathéters en polyuréthane (ou ses dérivés) soient
mieux que ceux en silicone sur le plan de la biocompatibilité

e Pas d’argument tres convainquant pour utiliser des cathéters avec un
traitement de surface. U'héparine pourrait réduire les infections.

* Uextrémité distale symétrique apporte un avantage en terme de
débit, de thrombose et de recirculation, notamment lors de
I"inversion des voies
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