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ECMO: definitions

Central cannulation Right atrium / Aorta
- ¥ _ N

Veno-Arterial
ECMO

- | Peripheral cannulation Femoral artery/vein
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Femoro/Jugular

Veno-Venous ’ I
ECMO Femoro/Femoral
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cannulas and insertion

ECMO: definitions

Venous

cannula
”To select the correct cannula size, 1irst priority should be given to titrating to estimated patient cardiac

output needs. For example, in a 180cm tall male, a 85F drainage cannula will often be sufficient,

although in cases of severe respiratory failure, a larger ( "29F) cannula will provide better flow and

therefore oxygenation.”

Arterial
oy cannula

”A _arterjal cannula is usually adequate to supply sufficient flow depending on the

—""
Dpatient’s needs. Larger IO French cannulas may be necessary in rare clinical scenarios such as
sepsis when higher flow is desired. Larger arterial cannulas might be associated with increased vascular

Lorusso, ASAIO Journal: August 2021 - Volume 67 - Issue 8 - p 827-844

complications, including limb ischemia..”

GeilleCeLT
Tonna, ASAIO Journal: June 2021 - Volume 67 - Issue 6 - p 601-610
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ECMO: definitions cannulas and insertion

Drainage Cannula Return Cannula
o Jemorajjuguinr vein ' o Femoral artery/vein orjugular
vein

o Length 20 255 cm ,
' o Length 15223 cm

o Distal portion with a single-hole

// o Adultl5 > 21 Fr

Polyurethane +/- Silicone
= and wire reinforcement

o Distal portion configuration
made to optimize blood flow
(1multi-hole)

o Adultll 229 Fr
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ECMO: definitions cannulas and insertion

” For single-lumen cannula placement, surface ultrasound for vascular access is preferred and has been demonstrated to
be safest compared with blind placement. Depth of cannula placement can be estimated before placement, and then

confirmed with radiography or echocardiography.”

Lorusso, ASAIO Journal: August 2021 - Volume 67 - Issue 8 - p 827-844

” Image-guided cannulation, particularly vascular ultrasound as a first choice, is recommended. Fluoroscopy can be

useful in certain circumstances, for example, implantation in the cath 1ab.

” We recommend starting in the short-axis view, identifying the common femoral artery and vein, the superficial and
profunda femoral arteries then rotating 90° to the longitudinal view. This affords visualization of the common femoral

artery and bifurcation. It optimizes anterior entry of the needle into the vessel and avoids posterior wall puncture.

Tonna, ASAIO Journal: June 2021 - Volume 67 - Issue 6 - p 601-610
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” For single-lumen cannula placement, surface ultrasound for vascular access as been demonstrated to

be safest compared with blind placement. Depth of cannula placement can be ¢ acement, and then

F
1al: August 2

> - Issue 8 -p 837-844

Ultrasound Guidance for Extra-corporeal Membrane Oxygenation

, .. -
General Guidelines first choice, is 7luoroscopy can be

/7 ath lab.
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” We recommend starting in the short-axis view, identifying the common femor
profunda femoral arteries then rotating 90° to the longitudinal view. Thi

artery and bifurcation. It optimizes anterior entry of the needle into th > wall puncture.

GeAVeCelLT
N
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Review Article on Extracorporeal Life Support

Cannulation techniques for extracorporeal life support

Evgeny Pavlushkov, Marius Berman REVIEW

Cannulation strategies for percutaneous extracorporeal

. .
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’ - - -
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Veno-venous extracorporeal membrane oxygenation: cannulation
techniques
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@ oury PV ptocol

RaFeVA e RaCeVA to study and choose vessels (Femoral-Jugular/Brachiocephalic)
Cannula choice and disinfection

US-guided puncture with micro-introducer
Nitinol 0.035” 80 cm (jugular-arterial) and 150 cm (femoral) guidewire positioning

e




L - -
N

Xlll Congresso

ECMO: definitions

cannulas and insertion

our pmtocal

Purse-string suture to control exit site and secure the cannula
Introducer removal

Progressive dilatation with dilators of increasing size (10 Fr>25Fr)
Estimation of the distance between exit site and right atrium

-4
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our pmtowl

Cannula insertion

Guidewire removal

Clamp of the cannula,

Lavage with NaCl 0.9% + Heparin

ECMO connection and beginning of extracorporeal circulation
Securement and medication

GeifeCeLr

Xlll Congresso
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cannulas and insertion

VA ECMO

short 6 Fr-8 Fr armored cannula.”

” Distal perfusion catheters should be placed under ultrasound guidance or under direct vision into the superficial
femoral artery. If the approach is percutaneous, access should start with a puncture in the common femoral artery
below the arterial cannula but above the bifurcation and guided into the superficial femoral artery. Confirmation of the
guide wire in the superficial femoral artery by ultrasound or fluoroscopy may be considered, and confirmation of flow by

continuous flow Doppler and ultrasound of the popliteal artery is recommended. distal perfusion is recommended with a

£

Inguinal Ligament

.\'A‘

L - Common Femoral
Common Femoral Vein
Artery
Femoral Artery ; Slp\!;:::'oul
Profundus

Superficial Femoral
Femoral Artery Vein

Tonna, ASAIO Journal: June 2021 - Volume 67 - Issue 6 - p 601-610
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Return
Cannula

(femoral artery)

Reperfusion
Cannula

Drainage
Cannula

qfeCetr
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What about tip
location?
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TIP location

VA ECMO
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insertion

VA ECMO: return cannula

v Return cannula tip in iliac
artery/aorta

v Tip position does not
affect function

v No need for precise TIP
location
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insertion
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— TIP closest to the RA

Adequate caliber

D) lefialele[<MNale[aVa[VANc ) Maximize blood flow =

— Adequate CO

. : : Adequate distance between
Return cannula mmmm) Avoid recirculation {the fwo cannulas
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insertion

VV ECMO: femoro-jugular
— e e

v Drainage cannula between
suprahepatic veins and RA ”

v  Return cannula in front of TV

v Distance between cannulas of 8-
11 cm to avoid recirculation

S \_/—

GeVeCelT

Brodie D. N Engl J Med. 2011 Nov 17;365(20)
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How to check

v

o US are more precise than chest x-ray to check cannula position
o Return cannula can be withdrawn in case of recirculation
o Drainage cannula should be as closest as possible to RA to maximize blood flow

GeVeCelT

Xlll Congresso
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VV ECMO:

cannulas and

insertion

TIP location

femoro-femoral

B

svC
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Reinjection cannula

Hepatic vein
[~

€————— Drainage cannula

v  Drainage cannula just
above renal veins

v  Return cannula in
front of TV

v Distance between
cannulas of 8-11

Banfi C. J Thorac Dis 2016;8(182):3762-3773
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insertion

Summ@ HOW to 0heak

o US are useful for return cannula but can be
useless for drainage one if below renal

arteries
»
rd
//,'}/// o Chest and abdomen x-ray may be a valid
// / P Q
(- option
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Cross-section of bicaval
dual-lumen cannula

cannulas and .
N Y TIP location

v  Drainage from SVC and IVC

v  Return cannula in front ’
of TV

v Correct positioning is
crucial to avoid
recirculation

Brodie D. N Engl J Med. 2011 Nov 17;365(R0)
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insertion

P

N How to check
<

| SO X
A& Avalon Elitecatheter

Inflow of
o FRS0HZ

TipofJ
tipped wire

o US (TEE>>TTE) are crucial for correct guidance of

cannulation and tip position control
qafleteLr 95
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o Chest x-ray is important for check complications
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% Need for a to avoid bleeding out and AIR EMBOLISM

¢ Cannula must me moved gently and always il RlaAs RN

B\ Risi Y syringe of 50 mL with

*» Drainage cannula does not have LuerLock connector

"

s Promising technique but need validation!
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ECMO weeds very large
cannulas to allow adequate

blood flow (3-5 L/min) -
L US guided and
—- 4 percutaneous vessels
cannulation is
recommenaed

US guided TP Location Ls

cructal for drainage (VA

and vVv) and return (VV)
canwnulas correct

functioning

EKG Ls theoretically
feasibile but Less applicable.
X-ray may be helpful
(femoro-fermnoral Vv)
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Thank you!
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