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Extracorporeal membrane oxygenation (ECMO) in ARDS
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‘ 02 and CO; transferring from the higher partial pressure
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SE{:O/ (gas/blood) according to pressure gradient. @3/’
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Zblood perts - IN/OuT ; Membrane Lung - schematic view

2 gas ports - INLET/OUTLET

2 water ports - INLET/OUTLET

0-1 deairing port with membrane —
1-3 purge/sample ports - without membrane E‘ -

Gas inlet connected to the gas
\ blender, providing sweep gas

Deoxygenated venous blood | flow with variable O2/air mix.

from drainage cannula pumped ]GASIN

through ML; O2 saturation (Sm- f )

PREOZ)g= 70%* ’ . U | Oxygenated/Decarboxylated
N o ~ IBloodIN 1/ Blood out | Plood pumped to the patient; O2

f"r:c';:‘:r'] Zr?\jv';znsf'lg:gi;’: recirculation — 1\1 = saturation (Smros1O2) near 100%.

) GAS out
H20 out L
D 2 water ports to connect ML to | H20IN M’ Gas outlet and exhaust for
Heater-Cooler or Heater Unit. : eventual condensation.
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1... VO2 = D02 x ERO2
VO2 = Q x (Ca02 - CvO?2)

2. DO2 =Q x Ca02
Ca02 = (1.39 x Hb x Sa02) + (0.0034 x Pa02)

m’m’mﬁ 2 Hb = Hemoglobin (g/L) ; SaO2 = oxygen saturation (%) ; PaO2 = partial
pressure of plasma oxygen (mmHg) ; DO2 = Oxygen delivery ; CaO2 = Arterial oxygen content ;
Cv0O2 = Venous oxygen content ; Q = Cardiac output ; VO2 = Oxygen consumption ; ERO2 =
Oxygen extraction ratio
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ATUMINENE AALADARN

ALAUIAIL AULADALAY

Dual lumen cannula

(anaianeag right atrium)

SVC ua right atrium

Right atrium

(114 tricuspid valve)

Bicaval canula

(Janeanaeg IVC)

IVC way SVC

Right atrium

(114 tricuspid valve)

Dual lumen cannula with a

single drainage site

Right atrium

Pulmonary artery
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ATUMINANEAALADARN

ALAUIAL AULADALAY

Femoro-jugular VV-ECMO

Femoral vein

Jugular vein

Femoro-femoral VV-ECMO

Femoral vein (21814W)

Femoral vein (@1818119)

Femoro-PA VW-ECMO

Femoral vein

Pulmonary artery

Single cannulation

drainage  return

lumen  lumen return

T l cannula ", —

SVC drainage
basket
return site |
\ Y |
drainage |
cannula

IVC drainage
basket

Femoro-Jugular VW-ECMO

Femoro-Femoral VW-ECMO

return’
cannula

drainage
/ cannula

Femoro-PA VW-ECMO

drainage
cannula

retum(
cannula
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CESAR EOLIA

Ventilator mode PCV V-AC APRV

lat

Set parameter 10 cmH,O above PEEP | V. for P <24 cmH,O Phgn < 24 cmH, 0

high —

PEEP (cmH,0) 10 >10 >10
Respiratory rate 10 10-30 Spontaneous
FiO, 0.3 0.3-0.5 0.3-0.5
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anticoagulant Mechanism of Half-life Advantages Disadvantages
action (mins)
Unfractionated | 4liantithrombin 60-90 |- 979AgN - quriulusiuluiaen
heparin g - Reuie - Heparin induced
thrombin WaE Xa thrombocytopenia
Bivalirudin UL thrombin 25 -l antithrombin | - ldRanuifs
wuulannng - sealprrdanig

dilaalanne uas

AanA
Argatroban AU thrombin 39-51 - W4 antithrombin | - T RenuiAe
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- Plasma-based test Sn1aNNz3xA coagulation TnelalldAnilsieTadedn tu indniAen
AUUT LT TRSANIADA FataNITNAREL 1T activated partial thromboplastin time
(aPTT), anti-Xa assay

- Whole blood test Uszifiunanailadenisudesueaiannsanii faetanimagay
activated clotting time (ACT), viscoelastic test

ACT gnldunaginenauinlunisfinniuseauanssiiunisudeingeqiaanszndnamn ECMO
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nga direct thrombin inhibitors laRae Tmaﬁmﬁmmmmﬁ’waﬁ“wmﬁ"ﬂwmﬁ 1.5-2.5 111N289AN
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heparin

Anti-Xa - P9IRRUNZAUTEALEN | - Plasma test Tadley 6-12
assay heparin - Chromogenic assay
- duWusnIuIEALEN - False low a7
heparin Anan aPTT plasma free
wazi AT uRaudeandn | hemoglobin > 50
mil/dL, triglyceride >
500 mg/dL e
bilirubin > 6 mg/dL
TEG/ROTEM | - Whole blood test - ldunsnane 18 (doyn | Fuszaiuie
- Point of care test - HANLANFY @o’lﬁ’m) ANTNAINNT
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Flow monitors

FM31N17 IaTeaanNILa1s ECMO aZl@sun1sniaadnlaamsanas ultrasonic flow meters

AmsuLATean I centrifugal pump

Circuit pressure monitors
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Pre-pump pressure (P1) ABUSSAUALIAIN drainage cannula lilg pump

- Pre-membrane pressure (P2) ABLTIAULINATN pump VL‘IJ@: membrane lung inlet

- Post-membrane pressure (P3) ABLIIAULINYAIAN membrane lung outlet

- Transmembrane pressure gradient ABATNUANANNTBILTIAUIZNINN P2 Uz P3

WAASDANNAUN UL oxygenator




Negative Pressure side

Positive Pressure side
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Drainage tubing

Drainage
Cannula

P1

Centifugal
Pump

PiNLET

519 10 usesulunasipzas ECMO

Return Tubing

Return
Cannula

P1
-50/-100

P2

250/350

P3
200/300

ApP

(P3-P2)

Flow

RPMs

Possible causes

Corrective actions

N

N

N

NG

Hypovolemia,
Tamponade,
Pneumothorax,
Venous cannula
malposition or kinking,

Venous cannula clot

Improve patient fluid status,
Check for tamponade and
pneumothorax, Check
patency and position of

cannula

Pump failure

Clot or airin pump

Hand crank or use backup

pump

Remove clotted pump or air

™

N

™

NG

Oxygenator failure

(thrombosis)

Exchange failing

oxygenator

™

™

N

NG

Increased pump

afterload

Check patency and

position of return cannula
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return cannula
svC

return cannula return cannula
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drainage drainage | | drainage
cannula IVC ] cannulaIVC | | | cannulalVC
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gﬂﬁ 11 Recirculation

dnuilsznauiaan ufel?FUatd

Platelet > 100,000 x 10° /L (10ucHi@nnaan)

> 50,000-100,000 x 10° /L (vouzlifiaanaan)

INR < 1.5 (FnEaanaan)

<3 (ruzluiidanaan)

Fibrinogen > 1.5 g/L (10deHi@annaanvizanauensn)

> 1 g/l (aouluifiiannaan)

Hemoglobin >70-90 g/L

Antithrombin > 50-80 % (>0.5-0.8 U/ml)

A15199 7 szAulunnadaulssneuaensneaueyin ECMO [ASAIO J. 2022 Mar

1,68(3):303-310.]
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Oxygenation | - FiO2 < 60% - Pa02 > 70 mmHg Tmﬂﬁﬂiﬂqﬂ%
- PEEP < 10 cmH20 aandlauldifiuszAunats A <6
- Pa02 > 70 mmHg AM3/UNNU84 nasal cannula ¥i3e
facemask 1138 < 40 ARTABUNTILAZ
FiO2 < 0.3 284 high flow nasal
cannula
Ventilation | - Tidal volume < 6 mL/kg PBW ABG uanapn pH agflugasisuls Tas
- Plateau pressure < 28 cmH20 ﬁﬂfmvl,zilmmmmiu@muﬁ@ﬂ
- Respiratory rate < 28 bpm
- ABG Wamapn pH uag PaCO2 ot
Tutaaisuld Tnedtaglinans
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Imaging | A3t enda

A19199 8 N1tlsviiupdunFantlaanauiEume VW-ECMO [ ASAIO J. 2021 Jun

1,67(6):601-610.]
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1. @M FDO2

a. an FDO2 AfazUszunnd 20% a0 1.0 AUNTEYie 0.21

b. ANNTNNENIZALANNENFIRENTLAL > 92% Y38 PaO2 > 70 mmHg

2. @/ sweep gas

v 1
a. AanEMIN sweep gas ATIAT 0.5-1 ARTARLNT AUNIZIAMae 1 AnsAaunil

b. aw19ninmszay pH tagldviniihaveumteasnnay
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3. NANBNNELA sweep gas
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b. AMATATZALANNANFIRANGLRL LAY arterial blood gas
4. \mTuNN1InendN ECMO
a. URunnelNsn viTeunneNazinn1snendny ECMO
b. wasaniln sweep gas A9 arterial blood gas W&AYAT PaO2 > 70 mmHg LAy
U 1 n’d‘ s E 1 d‘
A1 pH agluinurimaeniuld Taaliuansanimeuimilas
=l P ~Nal ' PRp—
c. wranliiaanlunsinAindnazidaiaanunn
d. wgm heparin et 1 dalusnieunanans
e. 4AYN trendelenberg NIUNAAANEAANAN jugular vein
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