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Viét tat clia Extracorporeal Membrane Oxygenation (Trao ddi
oxy bang mang ngoii co' thé)

HO tro tim va/hodc ph6i cho nhitng ngwdri c6 twdi mau hodc
trao doi khi khong day du
*  Cob thé gdp mot 8 tir viét tat sau:
« ECPR: Extracorporeal Cardiopulmonary Resuscitation
(HOi sinh tim phdi ngoai co thé)
« ECLS: Extracorporeal Life Support

(HO tro s séng ngoai co' thé)
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VV- ECMO

VA- ECMO

Oxygenator

Phan loa1 ECMO

+

V-V ECMO
 Tinh mach - tinh mach
« HO trg phéi don thuin

V-A ECMO
e Tinh mach - dong mach

e HO tro ph6i va tim



Danh phap:
Dau gach ngang = Miy oxy hoda
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Puwong ra — Puong vé
V-V
V-A
VV -V
V - AV
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VI TRI V-A VS. V-V

Centrifugal

Centrifugal V 4

Pump /
@2017 nicveksity of lows Health Care — Oxygenator Oxygenator ©2017 University of lowa Health Care



V-A ECMO Trung tam vs Ngoai vi

Photo credit: Luis Efren Santos-Martinez Photo credit: Francesco Formica



U'u vs. Nhwoe diém cuda cic vi tri VA ECMO

I T T

Uu diém

Nhuwoc diém

Toc d0 dong cao

Dong chay xudi dong PM chu
Khong cé qué tai that trai

Khoéng c6 hdi chitng North-South
Khong cé thi€u méau cuc bo chi

Can phau thuit cit bo xwong (tc

Chay mau

Nhiém triing

Léc tich PM chu

Néu m& ngure thi khong thé di dong dwoc
Can phau thuit vién 16ng ngurc

Dé ding thwc hién tai giwong

C6 thé thwc hién nhanh chéng trong diéu
kién khan cap/trong CPR

It chdy miu

Céan Ong thong tii twdi mau

Thiéu mau cu bd chi

Dong mau chay nguoc lén PM chu
HOi chirng North-South



CAC BIEN THE CUA V-V

Centrifugal

© 2017 University of lowa
Health Care




Mot vi tri (V-V Only)







Uu vs. Nhwoc diém ciaV-V ECMO Hai vs. MOt vi tri

_

Uu diém Dé diang thuc hién tai giwdng hon Dé diang di chuyén bénh nhin
C6 thé thwce hién rdt nhanh chi v&isiéu 4m tai  Lwu lwong tudn hoan thap
girong bat cannula mot mach mau
Nhwoc diém bat cannula hai mach mau Can man huynh quang hodc siéu am
Khé di chuyén hon v&i cannula TM dui qua thwc quan
Cannula TM dui c6 ty 1é cao huyét kh6i TM Cannula c6 thé bi xoay
sau Cannula 1&n: giam lwu lwgng mau twr

canh tay/dau



Mach khép kin



Heat
exchanger

Superior
vena cava

Inferior
vena cava

Continuous renal
replacement therapy
access



Outlet
(Toward Back
in this
View)

Inlet

Pump Housing
(or body)

Centrifugal. 7 -

Force !
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Outlet
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DongV-V = Sv oxy hoa

Q ) PaO2 ~ 400-500 mmHg

DongV-A = Sw ho tro tim



B0 tron khi = Sw loai bo CO2

(Sweep gas)
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Pressure loss (mmHg)

POng mach Tinh mach

Sut giam ap lwc vs. lwu lwong Sut gidm ap Iwc vs. lwu lwong
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Flow rate (L/min of water) at room temperature Flow rate (L/min of water) at room temperature



Pat cannula

_<>_

1:Ti€p cdn mach mau ti mi!
2: Xac dinh mach mau
3: bat wire dai va clrng
4: Nong rOng trng mirc theo kich thuwdc cannula
5:Pat cannula
6: Két n6i v&i mach ECMO dwoc 1ap kin nwéc

7:Thao kep bat dau dong chay
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Ch0ng dong mau
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Liéu heparin nap ban dau 50-100 u/kg trong qué trinh dat cannula
Heparin diéu chinh dé dat muc tieu antl Xa
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Khi nao thwc hien ECMO:V-V

Giam oxy mau nang hodc tang CO2 mau nang th phat sau

ARDS mac du da t61 wu hoa diéu tri

* Giam oxy mau: P/F < 50 trong > 3 gi¢ hodac P/F < 80 trong > 6 gi0

e Tang CO2 méu: pH < 7.25 v&i PaCO2 > 60 trong > 6 gi®r 1a hé qua clia thong khi bdo vé phoi

e T6i wu hoéa diéu tri tiéu chuin: ndm sip, gian co +/- NO dang hit (iNO)

“Awake” ECMO d6i voi ARDS trw6c khi ddt ndi khi qudn Ia mt y aw&ng thii vi, nhwng tiéu t0n nhiéu
ngubn lwc va hién khong phdi I3 chdm séc tiéu chudn

Tang CO2 nang thr phat sau bénh phoi tac nghén
* Loai bd CO2 qua mang ngoai co' thé (ECCO,R) c6 thé thay thé chi dinh nay
 ECCO,R trrGc khi ddt nbi khi qudn c6 thé tr& thanh hién thwc s¢m



Khi nao thuwc hien ECMO:V-A

SOc khang tri hoac ngltng tim thi phat do nguyén nhan c6
thé khac phuc dwoc

Nhoi mau co tim

Tac mach phéi ning khong dap Gng véi tiéu soi huyét

Viém co tim

Ngb ddc (thudc chen kénh calci CCB, chen beta giao cdm BB, phong bé kénh natri, metformin)

Ha than nhiét

Bio nhip rung that/nhanh that

Bénh van tim cap tinh

Con suy thwong than cap
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* T4i tudn hoan
« HoO tror khéng
du khi cung
lwong tim tang

Chugging
Chay mau
noi sO
Chay mau
Huyét khoi
Thuyén tac
khi

e Thi€u mau cul
b0 chi

* HOi chirng

North-South




Review | Open Access | Published: 28 November 2016

The inflammatory response to extracorporeal
membrane oxygenation (ECMO): a review of the

Chéy méu & pathophysiology

Jonathan E. Millar &, Jonathon P. Fanning, Charles |. McDonald, Daniel F. McAuley & John F. Fraser

~N ~ . Critical Care 20, Article number: 387 (2016) | Cite this article
Hu y et 01 ECMO Biomaterial E— Endothelium ;

with absorbed proteins : —_—
C3a
CNAnaphylatoxins
C5a

C3b

c.ontactActlvatlon = m - 3
Tinh trang tang dong ban dau, (N.:"‘ e

phan tng viém

Bénh dong mau do tiéu thu
Ung sudt cit: tdn thuong cic
thanh phan mau, thi€u hut yéu
td VWB mac phdi va RL chirc
nang ti€u cau |
HIT ~1-5% bénh nhan ECMO
dwoc diéu tri heparin
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Thrombin and fXlla

/ . Endothelial Activation
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Chay mau noi so (ICH)

ICH ty 1é ~ 3-4%

Chay mau nhu mo (IPH) 13 pho bién
nhat > 75%

ICH lién quan r6 raing dén két qua toi té
hon

RR ty lé tir vong 1.9 [1.7-2.2]

NNH 3

Ty 1€ cao hon xuat vién dé tdi co s&
chdam séc cap tinh dai han (LTAC) 9% vs
7%

Front Neurol. 2018; 9: 548. PMCID: PMC6043665
Published online 2018 Jul 6. doi: 10.3389/fneur.2018.00548 PMID: 30034364

Incidence, Outcome, and Predictors of Intracranial Hemorrhage in
Adult Patients on Extracorporeal Membrane Oxygenation: A
Systematic and Narrative Review

Alexander FIetcher-Sandersi@,Lz’* Eric Peter Thelin,z’:3 Jiri Bartek, Jr.,1'2*4'5 Mikael Broman,ej Marko Sallisalmi,6
Adrian Elmi-Terander,' and Bo-Michael Bellander'-?

~20,000 pts




Dot quy thi€u mau nio

Ty 1é dot quy thi€u mau nio ~ 4-5%
Ty 1é cao xudt vién dé t&i co s& cham sbc
cap tinh dai han (LTAC) 12% vs 7%

Thoi gian nam vién dai hon 32 vs 42 ngay

J Clin Neurol. 2015 Oct; 11(4): 383-389. PMCID: PMC43596114
Published online 2015 Aug 21. doi: 10.3988/jcn.2015.11.4.383 PMID: 26320848

Neurologic Complications of Extracorporeal Membrane Oxygenation

Deena M Nas™® and Alejandro A Rabinstein

23,951 pts
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HO tro khong du khi CO tang
Sw oxy héa bénh nhin = dong ECMO (oxy héa bang ECMO) + (CO - dong ECMO)(oxy hoéa tw nhién)

Dong ECMO = 4L/min
CO bénh nhan = 5L/min CO bénh nhan = 8L/min






Cannula
dwong
nuoi

Cannula
dwong
nuoi

Cannula
ECMO
dong mach

Cannula
dwong
nuoi
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Cardiac Function = 0 Cardiac Function = Very Low Cardiac Function = Recovering
Chtrc nang tim = 0 Chirc ndng tim = rdt kém Chic ndng tim = dang hoi phuc

HO1 chirng North-South
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ORIGINAL ARTICLE

Extracorporeal Membrane Oxygenation for Severe Acute Respiratory
Distress Syndrome

Alain Combes, M.D., Ph.D., David Hajage, M.D., Ph.D., Gilles Capellier, M.D., Ph.D., Alexandre Demoule, M.D., Ph.D., Sylvain Lavoué, M.D., Christophe Guervilly, M.D., Daniel
Da Silva, M.D., Lara Zafrani, M.D., Ph.D., Patrice Tirot, M.D., Benoit Veber, M.D., Ph.D., Eric Maury, M.D., Ph.D., Bruno Levy, M.D., Ph.D., et al., for the EOLIA Trial Group,

REVA, and ECMONet*

Két cuc:V-V

ECMO sém (<7 ngay) so v&i diéu tri tiéu
chuln trong ARDS ndng

ty 1& t& vong 60 ngay: ECMO 35% vs diéu
tri tiéu chuan 46% (khong dang k€, strc nang
yéu)

28% nhém diéu tri tiéu chudn chuyén sang
ECMO (ty 1é tir vong 57%)
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Probability of surviving
without treatment failure

o
()

ECMO group

Control group

No. at risk
ECMO 124
Control 125

T e—
P<0.001 by log-rank test
I | I I [
20 30 40 50 60
Days
100 92 88 83 80
65 60 57 56 54




> N EnglJ Med. 2011 Apr 7;364(14):1293-304. doi: 10.1056/NEJMoa1011802.

Functional disability 5 years after acute respiratory
distress syndrome

\ .
Phl;lc hOl Sau ARD S Margaret S Herridge ', Catherine M Tansey, Andrea Matté, George Tomlinson,

Natalia Diaz-Granados, Andrew Cooper, Cameron B Guest, C David Mazer, Sangeeta Mehta,
Thomas E Stewart, Paul Kudlow, Deborah Cook, Arthur S Slutsky, Angela M Cheung,
Canadian Critical Care Trials Group

1 NN , Affiliations <+ expand
09 ngLYO’l SOng sot PMID: 21470008 DOI: 10.1056/NEJMoa1011802 Paperpile

Tai thoi diém 5 nam:

86% con sOng

Pai da s6 c¢6 két qua xét nghiém chirc nang phoi binh thwdng hodc gan binh thwong
6 phut di b0 dw doan ~ 76%

77% quay lai lam viéc, 94% trd 1ai cong viéc ban dau

51% bio cio ¢ trAm cdm hodc lo lang dang ké

27% thanh vién gia dinh cling bdo cdo cic van dé vé sirc khoe tim than



> ESC Heart Fail. 2021 Sep 4. doi: 10.1002/ehf2.13554. Online ahead of print.

The quality of afterlife: surviving extracorporeal life
support after therapy-refractory circulatory failure-a
comprehensive follow-up analysis

Moritz Benjamin Immohr 1, Sophie Margaretha Eschlbéck 1, Philipp Rellecke ',
Hannan Dalyanoglu ', Igor Tudorache ', Udo Boeken ', Payam Akhyari ', Alexander Albert 2,
Artur Lichtenberg ', Hug Aubin '

Affiliations + expand

Ket CUC:V_A PMID: 34480427 DOI: 10.1002/ehf2.13554
246 bénh nhan VA ECMO sdc¢ tim khang tri

70% dwoc CPR, 20% ECPR
Dx: HC vanh cap (60%), CM/viém co tim (30%), khac (11%)

99 bénh nhan (40%) sOng sét sau 30 ngdy dau
26% can thiét bi ho trg tAm that

3% dwoc ghép tim

48% dwoc md khi quan

17% tham tich mau

23% discharged home or acute rhab



> ESC Heart Fail. 2021 Sep 4. doi: 10.1002/ehf2.13554. Online ahead of print.

The quality of afterlife: surviving extracorporeal life
support after therapy-refractory circulatory failure-a
comprehensive follow-up analysis

Moritz Benjamin Immohr 1, Sophie Margaretha Eschlbéck , Philipp Rellecke ',
Hannan Dalyanoglu ', Igor Tudorache 1, Udo Boeken ', Payam Akhyari T, Alexander Albert 2,

Ph h ° A Artur Lichtenberg ', Hug Aubin
u C 01 Sau Affiliations + expand

PMID: 34480427 DOI: 10.1002/ehf2.13554

Theo dbi tai thoi diém 2-4 ndm:

58 (24%) con sOng

Trong do, 70% c6 chlrc ndng tim tot (NYHA 2, khong hoac triéu chitng nhe)
Khéng bénh nhan nao phai loc mau

Khoéng bénh nhan nao ro6i loan chitc nang than kinh mic d0 trung binh hodc nang
84% tw thwe hién dwoc tat cd hoat dong cham séc ma khong can sw trg gitip

26% lam viéc toan thoi gian



Két cuc ECPR

Két qua khac nhau gitra cac
nghién ctru:

Ty 1é song 8-43%

Trén 30 phut, ctr sau 10
phat CPR sé giam ty 1é
song 25%!

60
50
40
30
20
10

30 phut

Ty 1€ song %

60 phat

90 phut



J Med Toxicol. 2016 Mar; 12(1): 95-99. PMCID: PMC4781808
Published online 2015 May 27. doi: 10.1007/s13181-015-0486-8 PMID: 26013746

Extracorporeal Membrane Oxygenation (ECMO) for Severe Toxicological
Exposures: Review of the Toxicology Investigators Consortium (ToxIC)

G. S. Wang,E R. Levitan, T. J. Wiegand, J. Lowry, R. F. Schult, S. Yin, and on Behalf of the Toxicology
Investigators Consortium.

» Author information » Copyright and License information PMC Disclaimer




Case Report: Delayed Lung Transplantation
With Intraoperative ECMO Support for

Herbicide Intoxication-Related Irreversible
Pulmonary Fibrosis: Strategy and Outcome

Guohui Jiao'' Xiangnan Li?" Bo Wu'l Hang Yang! /§ " Guoqing Zhang?

Zheng Ding? Gaofeng Zhao?' Jingyu Chen?’



Successful extracorporeal membrane oxygenation
therapy as a bridge to sequential bilateral lung
transplantation for a patient after severe paraquat
poisoning

Xiao Tang ', Bing Sun ', Hangyong He ', Hui Li 2, Bin Hu 2, Zewu Qiu 3, Jie Li !,

Chunyan Zhang ', Shengcai Hou 2, Zhaohui Tong 1, Huaping Dai

Affiliations + expand
PMID: 26314316 DOI: 10.3109/15563650.2015.1082183
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