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[Abstract] Veno-arterial extracorporeal membrane oxygenation (VA-ECMO) is an important technique for the
treatment of patients with severe circulatory failure, and is used in a wider range. Canulation through the femoral artery
is simple and convenient, which has become the most commonly used canulation method of VA-ECMO for adults. Lower
limb ischemia is a common complication in transfemoral VA-ECMO therapy, which will seriously affect the prognosis
and quality of life of patients. In order to standardize the lower limb ischemia management during VA-ECMO treatment
and reduce disability and mortality, Extracorporeal Life Support Professional Committee of Chinese Medical Doctor
Association and Extracorporeal Life Support Professional Committee of Shandong Physician Association organized
multidisciplinary medical experts with ECMO proficiency from China to develop the Expert consensus on prevention
and treatment of lower limb ischemia during transfemoral veno-arterial extracorporeal membrane oxygenation therapy
in adults in China (2023), based on literature review and their clinical practice experience. This consensus is expected
to provide valuable reference for the prevention, monitoring and treatment of lower limb ischemia during femoral artery
VA-ECMO treatment.

[Key words] Veno-arterial extracorporeal membrane oxygenation; Lower limb ischemia; Expert consensus

Practice guideline registration: Practice Guideline Registration for Transparency, PREPARE-2022CN631

DOI: 10.3760/cma.j.cn121430-20230426-00323

FRITK-BI KRS MBS 4 & (veno-arterial extracorporeal
membrane oxygenation, VA-ECMO ) & — 45 5L A9 AL
L RERIEE N W S s N (DN E R N
MBI, A G WA 5 KB R R
¢, A A R R O B RLG TICAL B e i
FARMBOR SRR B O IR SR S 5
Rt A= A B R AN AR, VA-ECMO 38 i iEAS
W, IR PR ARz AR B AR [
VA-ECMO 3@ 434 o BAF AR B RTE
5B KSR A T (AR s ik g 45 )
HH L, e sl bk B AE T 3] LB, al PR 55 sk 52

i, B VA-ECMO B i B4t o0,
SR, H23Z2 VA-ECMO A7 1Y 235 AR B 1L i )
J12EATRE SasiA T 8 WA A 23 2R B0 ik it ek
A T, 25 3 AT I L 5 AR i 0l A 1 2
Yy Ad FH | 0L 2% 02 P R 453405 5 DR R S BT i
RIS T Bz v 48 (distal perfusion catheter,
DPC ) B4 9855 23 s & F Mefleatn
TEREZANE VA-ECMO JRIT7 I B & v R
PRI % 2 3N 10% ~ 70% 1) #5252 VA-ECMO
IRYTBE T ] & A AE VA-ECMO 217 A
BB, T T EAE BT MU AR, fEIRYT



© 786 ¢ A £ T SR PE S 2023 4F 8 45 35 %55 8 ] Chin Crit Care Med, August 2023, Vol.35, No.8

R — H A T s R S BUR F R AR
TR I R AR B A T L
TRl . Bt 3R A2 WE BB R T T i i N R
SRR EERE T AR T VA-ECMO
E T s A R R gk A, S T
VA-ECMO G771 1H) T Bt i (9 % AE BRI AR 3 3
BRI ROR AL, v R IR S RSN A S R Rl 2
RAMILZRA BN SRS Ay SR b 23 51 2
HLE N HA ECMO B0 ] 256 i &2 4 R = 2
TR, T SCHR 1 BRI DR 55 e 22 3 il o2 1 (o
LR VA-ECMO 67730 B R BBl B ik %
FAH(2023)), BAERIE VA-ECMO 777110 T ik
B AR, IRt — 2D SR R S AR S T
1 HiIDERFEF
11 o R E A AL 1A RS/ N AR
F B TECHR KR S0 RE, 6 IR F L I R )
N FENE, HELFILUE, WIS KT,
FEX AN AT AMES ., LA “ECMO” “ECLS”
“limb ischemia” FI “"F k1 hks A, 2ok &R
ik 352 F , Horp A 46 8 [ [ 37 R 24 B 3 4F PubMed 44
P 1% 286 fi . Cochrane [ HAEE R 16 G H 1)
B 50 5, R i ] 22 2022 429 H 30 H .
FEPARGNELER | P B | BAYIRFSE | R
T BB E R R AN Y . B R BTt
NN B IE S H
1.2 R FERREENATIT « AR H  E I
IS RIME i SRR 2 1 2 L AR AR BR il 2 1
HMEA SRR ZE i 22 S o FERAHITT R AR
W B FI T . RSB ASE  EE
FHEEH | 7 & SRS /N | B DG )
FOL S A SCRRAS R S A A Ak i e SE AR R P 25
1.3 LEGOLUEREE Zhh « 85 L R ILRPIAG , #
RN E M L F A AL R B,
BITIR B ERIHE S, Wi 80, FRR R ss M g5
L FEER, kAT RAMAE T —FER
JER R A E R

AL FIGN O L E PR B IE R M S B A
A NGNS : PREPARE-2022CN631), L5 4k
PO o] ZE T 5 3R
2 EEENRIHA
2.1 VA-ECMO j&57 A2 I i i) fa i P 2

PR UL 1 AN Sk i B £ A e
3% VA-ECMO A7 1] A= st i XGRS 38 o

i) Bl ik 50 1 kg — o sl ik ok A 5B 1 A OG5
g, HBERAE Sk AR, S Bl ko= FIk 28, &
FEAIE Bl ks o 22 e sh ik A5 57 VA-ECMO
W5 5y FBUR BN DK B 2 , 5 25 ok /D a7 v IV 7 000 9 5
A L P W, T R RN a5 5380, 1
JBezh Jok A8 R b R] g 2 sh Dk e J2 B0 R TR BE
Pl v , 5 | i o sl ik €, S 30T JBesk 19 & A=
Zimpfer 55 g e L AR RIS A T 174 451
1% VA-ECMO J097 B3, 38 2 R R 81 H 43 Hr
R, A ITHM R B s A2 AR T IR i Ay v A R
o A Il AR, S S kg S
ez 2B VA-ECMO 677 /E T Bk il 4 & A=
MRS 220, (R oA 1B B 5 26 T, IR
B PRI | 18 T F B s /2 #2532 VA-ECMO JRY7 &
AT B L Y 5 fE R 2R AT R s A A T
Foh RIEANASIR A T R, 3T A IE
HhJE B kB s 1) S8, TE 452 VA-ECMO IR Y7 I L
ISR IR R 15 it , I8 U0 W s v o

WA UL 2 AETEPEZY - 3 D254 (vasoactive-
inotropic score, VIS). J¥ A8 B iR 4 (Sequential
organ failure assessment, SOFA )5 VA-ECMO 168978
] IR AT AR AH O

1252 VA-ECMO JGIT R ZH0B A TR vk
A B I A TS PR 2 R 1 il A5 Ak T A
AR 5 JIA ARTER K R = e L, P g 2s
TR Bt i . VIS PFo3 8 fos J D U e i 2z,
o e BB RGN B Y I A P2, 25 5 R B g iy
Bl A W4 BRI T . Hu 55— A
179 ) 83 Y B AL B B9 78, VA-ECMO 3R
J7 24 h N VIS Do 2 8 R A= N Bk i A 7 fo
25 534k Yen %2 BEFE LA L, 32 VA-ECMO 34
SR BB LAY RS VIS PP B & TR AT
JReB i Y R (43 :15.8 £10.1 HE 12,1 £8.1,P<0.01 ),

VIS W43 (Gaies JIA ) = Z ELBE i (ug - kg™ » min™) +
Z O T W) (ug e kg™ - min' )+100 X B b iR 2 #)
(ng-ke" - min™)+100 X EH B EMREFE (ug - ke * min™ )+
10000 m%ﬁ&%%ﬂ% (U-kg" = min™") +10x K S5
e kéls i?;\ (> Belletti 5 i i /&) =Gaies it A< VIS P43+
e i B R ) (pg - kg™ - minT') +50 X A2 7Y @ HOH) B
(pg- kg™~ min™ )+ 25 X B F R F b (pg - kg™ min™' ) +
203 H A (mg - kg™ - h™ )+10 < K B 1 IR 3R] 4
(ug kg™ = min™) + 10X R¢ )i i 2 7] 5 (pg/min) +0.25 X il
BEKRE MR (ng - kg™ *min™")

SOFA V¥4 VPAl - 1 G R B A o T
53(FR 1) SOFA PEAFBR S , S J B0 5 ™ i, Y



FRAEFE TR AR EE S 2023 4F 8 H 4 35 44 8 1] Chin Crit Care Med, August 2023, Vol.35, No.8 e 787

B SURTE RS I AU R Jr k2, 0 if,
P INAE . Danial 25120 —T5 B0y 0] A A5 18
XTI 814 B R 04T Z R R [mA 747 & B8R,
SOFA 4355 ARSI fn A <7 AR 56 5 575 — 30 (1 B 43
s, R4 5 VA-ECMO JAYT 24 h Ji7 SOFA
PEAr A v TR R Bk 28 (43 - 11.0(10.0, 11.0)
£ 9.0(7.0,11.0), P<0.01 )",

U, /& VIS W4 53 R SOFA 1143 18 35 78 58
Jifi VA-ECMO HJ, 7 51 SR ORI B 4 itk
2.2 VA-ECMO jAy7 3R] 85T Ik i i i

HEFZ 7 UL 3« VA-ECMO A7 110, R e R An
PR W 02 1f6 R DAk Fhl e ot % 755 8 3, (ELA7AE
—E JR PR

6P ZEENE (B4 (pain)., & (pallor )., ik
142 (pulselessness ). Bt Fewy (paresthesia ). Bewni] X
13 (paralysis ), K ifit 22 1k (poikilothermia) J & 22 A Y
B M A SR B 5 AT ke Rk
FIAAEAE S RO Sl 1 S B A S B bR 0 8K
7, 7 FH A E R AARAE #1232 VA-ECMO 6377
R T B A A — 5 B SR R, infa TR
T LUK, X LA PPAl Rz Bk 26 A5 Ak RN A A 2 21
T 5 6 R R VT 5 25 R LR 25 P s i
AR IR A L R A G AN R I A T RE S L
SN BUMELAPEAL s VA-ECMO =4 1) o 8
I 0380 5 X DA A T RS A 5 R 8 sh R A 2 BR A%
BEAR SR AR W AF A —E Wi 5 1, AR TR
iz e i, ) R0 % PR

HEAE RSOl 4 . VA-ECMO YR IIA], B I 37
U] FH 0T PRI ot

R T L7 A W K 22 R FH 2238 ke 7
Ki#r. Breeding 2 0 g — 33 [ JBS R A 5 R E ] T
EEXHE5Z VA-ECMO 377 535 ) 2235 3 7 )
JETF SRR B I 3k i e (A2 i TV R T Tk

MR AR BT AT M. (HAE VA-ECMO 3797 B 1A],
ML ECMO 43 8 S RF s B0 U452 1k 9 ai,
B B M A, 2 5 S0 0 (N v AR

B0 1145 7L LB A] (capillary refill time, CRT)
I S B AR R S T B R 1 (g — R AR 2
CRTBAt 3 s Bl ki /2 BB A7 H B BE , W5
A7 R A S MAEER i . CRT AR 52 VA-ECMO
FHZN A2 , U ATAE R VA-ECMO B — I 06
IRWEIFEFR , — e BB L e 1 B i 1 O

JEAF UL 5. VA-ECMO VAP IIR], F RS ZLA
TR I 28 B2 5853 1K | — S8 AR FE WS ml FH 7 F
R e I ) R 8 B S TA

HLVANMANE e f SR T 1 A ARy T
I IC BT AR AR T AR R RO R, T
B BB A TRFEE SN A I, SEEUX T i it ot
) A0

Patton-Rivera %5 %! TE A 5T b A& B, A1) T
214G (near infrared spectrum, NIRS) & T 4
AU B <0.50 , FFZETE] >4 min F VA-ECMO
FEET Tl i, %) SRR B AN S 4 R B T 100%
K 95% . WA FR T R 2 AR B Wil
IS SERIE T % 25% 15 R VA-ECMO 3677 3 18] (3
M A — I SRR S Ah, RIS Xk
Fe AT 00 A A 2 0 4R AR R A W, A R T B
et s B, AN 22 48 > 15% 327 1B 3h ik 45 5
T Bk M, PN 2518 < 15% 1R s SR 45 A 6
PEDI PR ECT Bt s

T2 Bz 4B 3 <40 mmHg( 1 mmHg~0.133 kPa)
AR R L, — I3 A 11 THFGE A Meta
I3 HT R, 45 B0 T <20 mmHg W AR R E A i
FUEDY . W TCHE S e — X9 [l BRI ST P R
28 B ST TN VA-ECMO A7 3] R 3 kAR T IR
BRI E 1 BB 67.5 mmHg, ELHEAA 885 192 Wik

®1 FRF|ERIBTS (SOFA) T 7%

BE RS AL 04 14 24 34 445
GRS Pa0,/Fi0, (mmHg) >400 301~400 201 ~300 101 ~ 200 HAWEME 3 5 <100 HF M0 HF
I EX PLT( X 10°/L) >150 101~150 51~100 21~50 <20
JFFAE JHLZ (umol/l.) <20 20~32 33~ 101 102 ~ 204 >204
DIMERS  MAP(mmHg) =70 <70 LRI <5 g kg min” ZEMHIE >S5 pg ke - min™ L > 15 ug - kg + min”!

WO T R o EREARE <01 ug ke min”  BE LAREHIE>0.1 pe ke min”
5 NE #1# < 0.1 ug - kg * min™* 5 NE 7l# > 0.1 pg - kg * min™"?
THHARSE GCSTER(4r) 15 13~14  10~12 6~9 <6
Ik SCr (umol/L) <110 110~170 171 ~299 300 ~ 440 >440
i} 24 h JR 4 (mL) 200 ~ 499 <200

1 1 PaOy/FiO, NG HEEL, PLT NI/, MAP S F-¥ 8l ik, NE B L EARE, GCS s hi sl &k $F43, SCr A il ILET 5
1 mmHg~0.133 kPa ; GCS PFAEIEN 3~ 15 4, PF43 #5022 D ABARAT 5 a (C R AT 24 15 FH R ) 22 /0 1 h 5 45 (AR TE 0



s 788 - FPAEE TR A B EE S 2023 4F 8 H A5 35 545 8 18] Chin Crit Care Med, August 2023, Vol.35, No.8

e (ZiE TAEFRIE M2 N AUy 0.937), 544
A AR L, 48 e A AR Ay R R 2 e R R D
Sugimoto % SO e TR SRR R R B, & A
R 73 =100 mmHg $& 7~ 7™ 5 21 VS, 1 T 5
eI A I P, CERE AR M1V 2] 100 mmHg LA
T ATVE R 2 i S A FE I A RN TS

HELE TS UL 6« VA-ECMO IRI71], F IR i 4% v
SRRV A5 A P ARG T A J i g A

T o A 3 R AT S BRI A T AL, AR R ds
MR, 4 I sh Bk A € | sk e T B, - e £
PH SE B M AL . PRS2 VA-ECMO 39 6] L35 59 5200
CT I 1S R B AR TStk 22 , S0 sl i 6 R
AR 0 ATFARETEL T B ks s K6t L B
Wil . KT, #5552 VA-ECMO 697 1Y R F FETE KR
PR A G i PRI , 17T 8, 2 4 e 7 A T PR 5% 5
B, 25 5 S, TR Ry A T T kot o PR ) — ol £
fETH MATE R, i T R sh ke e %€, %
AL PR, AL BT LT L3 ; A SRS SE 4 ie
FESLHPRAE , W] R IR 0 I 3t S N HE DU 4 S R A
CT 0 pUIR M IR A5 , DA SRS Kb ot 37 8 P B RAE 2

JEAF L 7« VA-ECMO 477 Hi18], 2@ I800 F fi
SR 0 R T AR A I

BT o3, A4 3 h N2 IRLRERAE
U % SR T e 08 )] T RE MR m 41 2L,
BUREFE . VA-ECMO JERZh % M i S R R, 3800
3% VA-ECMO 757 B3 T B i i 0 e A7 7 — a2
(14 ey B, I R A 0 2 W A ) R O B T e
Mo P EATXS T R A, | R MR SRR AR S ARAE 524 T
JINESF WA LSS FH AT S B W ) B 1t
NIRE = AR =R DR S iR O Gy = e S = X
W AN 5 S 40, H BME T A st 75 57 BV BA ff 2 5
FEAEHE RS P 2E , |75 B ol 45 AR B U B Bl i
TR A 228 i 75 s i A v ek A WG I8 . 3252
VA-ECMO 657 (8 T I i it e e LA 1

e Reifk . BRI
/DI T 72 B
;ﬁ A MR
i o e PR
oA M
NIRS,

FREEHEN

U sy R AR
1 : VA-ECMO R k-sh kRSB R4 4, NIRS Ar 2 /MG
1 $:3 VA-ECMO RY7T B T At i) Mol i

2.3 %% VA-ECMO JR57 B8 BB i i) 7 7 o s
WEAZ UL 8« VA-ECMO BT, N w H k7 IR

SEIR A LA T A I Sl Ok L A 1 O

PR 558 75 AT WS I s kA o™ B | SlikBE
e Bk Je )z | A K g ko SEAE O, IF T A e ik
BIKEAT S 25 A TCAR S, T figk [ 0 e s e ik
Z BB A TE L R &N R 0 A 1h iYL A
K2R R R S R K S oy, O HA B AR
PEPEAE 0 BAT I L DFSEIE S, AR R A R A
T S B 2 A Ok B LA O R, Bl BB E U Y,
I, AT AR T IR Bl AR 55 e 7 R A

HEFE DL 9 . VA-ECMO ‘B4 B}, AT RE 1L £E 1
& BRI R/ RSk S

VA-ECMO 697 H 92 0 B3 St 2 a5 1Y H br
T SR, — ORI, T B AR IEA A A
2R (body surface area, BSA ), BE£EAE ) 545 DU
33367 ~417mL s m7(22~25L min” e m”)L>
HEMLFE B0 BB . ST, ECMO i iy 258
P 2R R F KA 5 L a2 (Pl R ik AR RN
LB FICE A B YE ) 5 LAk, VA-ECMO 6975
PR IE A MR B AR 35 2022 4F Marbach
AL TR T 22 TR A SRS AL 2 869 fil
Y Meta 38T 7, Ml IKEE S8 <17 F i), AL
B K HE AU AT L 3L (odds ratio, OR) =0.40,
95% AJ{Z X [d] (95% confidence interval, 95%CI) K
0.24 ~0.65, P<0.001 ). ZWilalmiEptsT CEss, &
B HARK/NE VA-ECMO 18] % A Sl i M I & 5E A9
REERE, kS O, U HE S K S T
125 BSA AU HLME AT 11 B, & 5 80T Bk i KRS
HEhn, MR AN T 15 F B98hIkS45 T AFRAE R
JRCtBte L4 2 AU 24 00 PR, 7 T AR
PIRTHE T R R R/ AR S AT ECMO R
i it it A T 875 ke S AR A FH o

HEAFRE UL 10: VA-ECMO BAF I, i Se i i =
15 N R I R S R

H i shi ik g as v XA SR A s
R EAEPIRN Y B R, FIR IR E A )y
OO BB L e A2 2R 0 R e A B B 22 ) (ER S
LG NI B 45 I SR HE L 28 5 20 ) B A R o
DI Ay 1 O 1 W S = S M R E R T o S
FIHE A IE it (b i g% ) Msr A E . HA
2 B T Z T VA-ECMO 648, — it fdi
FH Seldinger £ AR AT 28l B4, SEHPEE 5| 2 al
X B | 5 F Y] LA 3T ECMO S5 & 1
P R R TR N Rk, 5 X B



FRAEFE TR AR EE S 2023 4F 8 H 4 35 44 8 1] Chin Crit Care Med, August 2023, Vol.35, No.8 * 789 -

15 2 B o Ay sOMT EE T 3 Ga il o 1 2
T A A 8 e s AR, B R fa ERE SR R
Je O PR R AT T 0 B s 2016 4
Burns 25 HFSEHE , SEIEE 51§ VA-ECMO B
Bk 28 Kz 2 B A L 8 AT 98% . F4b, 2Rl
TN FH PR 558 75 SE s 5 | S ] S gl K i B 2
] 3R N B i i B 2 fl) R R A IR Sl L K
/0 ECMO B8 o R i m A8 IF £ AE B & . I,
WEFER M 51 5 F 25 R B R 1T ECMO i)
FRIKE A AR 5| SR R A RGBT
MR ES 2B T B MR AR I B U B4

HERERE UL 11« #EFEIEZ VA-ECMO 1RY7 B E B
AR DPC TR B Bk i, JUHSEAAAE T Ak i 5
fER R BE .

AT B S ok B TR ) P s Jok S v T M
DPC, AT LAK T BGm v AT 1M 3, T ik 4 b e 5y
UK B SR A S 2L 2 L I 4 o B R AR
2017 4F Juo 25 ¥ JT R T —Wi 6 T VA-ECMO S8 i
FH DPC U ZE 208, L9l A 22 TRiE5E L 779 14
B IR R DPC ] R i i & A R A
15.7% [ FHXT G I8 B (relative risk, RR) =0.41, 95%CI
9026 ~0.65, P<0.01 ), HJ5A KR UESEAfH
I DPC 2 A T St 1t 54 2k <7 i i PR 2140 477
I E A DPC AR T B g & A, I
FU S Z B S AR VA-ECMO 167 Y 8 2 T
BiitEE A DPC ', HET DPC i 2 L # ik
QG H SIS (6 ~ 8 F)'® L DPC 1Y B AR LITE
B X KRBT T T 4 K ZE IR AT, A eT LA i
AR K IF AR S B Seldinger AR SER ', DPC
IO R 3, WA I A O
2.4 452 VA-ECMO RT3 N IRk iRy 7

EAETRE L 12 B BT B AE i), P
JRCR I 5394 . BB L PR N BB 6T 9 DG B

VA-ECMO 7] i 20 bk & 45 [R) ) Fi ke it K 22
Sy 2 m ., 38 F T RS bk 5 H2E L Bl kel
B AR AR R G 1. 502 R I AR e i A E
ST SR B S A R AR ) 25, — B R ARk
I, AEAE 2R Zy R J Ry B R I SR AL o 2ot af AR,
JUH B A PR - R 40 1 A, AR A7 T R 21
21, B I ZURAET [ 4 B SORE RV, i R A%
BINBERERG . H T, T B R A AT
FH € [ 1M 8 SR PE 4> FR i, B 3548 (Rutherford )
Oy (36 2)17 2 S0 G e AR s ot ot R B

WA ERARIE, T 2 LLT /Y5 B 7n T IRCsk AT
Je AU, R T IR R R R O 5 2 i A
N Rsh ki R A R AR A A DLW R I, B 5E
I IR A iz E g s T MR, SRl Bk e 22
BN AT 547 , WA ZERAR A A A A LI T A

Fx2 2ETH#MmMS % (5348 (Rutherford) 54K )

. prom o
W P RHE aE Ak K
% e % T
o 5 REKESUESBORED o / 580 RHKT) Wk AL
b BKRASEN BHULEAT  EERE @k TR

1162 €% N A N 0 97 813
el PS

FRE (e / R Tk Tk

HEFZ UL 13 . VA-ECMO A7 18] & A W~
JcHfe i, AT DPC S ] 24 ARt s DPC.

R C A BB A ST B Meta 5047 2680, 16 1 5)
Ik A )0 s A T 7 P T A T B WK A, T A
RUEAR T It i F) 2B 452 (B et 2 2
JE AN DPC R R B AR AR R £
T B rpUC [ BRI 2 S # DR PR R DPC X 1
X R IR i A RO AR R A S, ST
SR R ) (H A — ST R
3 DPC AT LK ECMO L3 & A 10% 5 |3 2[R
FAEER 53T Rk i B AR RO CE DPC S
MR MR ST T IR TIA N, R T
B MR DPC Y R & AT I, {H % oK 2 A i
RIRBERT, #NRCEHCE DPC o] LR R R Bl fiLy4 77
2R, FEANRCHE B A5 5 N 3 AT NTRS 4546 2 X ik
1T B A 7 S S A W, 5 PRk i JE s , DR
JUPUER R PR, 0223 0 4 o bk LA I
A ASMBE T,

PR 14 2 B BT Bk, 2 bRk TR
ST IO, it 16 RS EE ARV ] VA-ECMO B, A 2%
JET B ik A B A

VA-ECMO A 2 #4830 A0 n] ik £, B I sh
Jik A A, rpuc B B S KR U RS
AL s B EIT TR SEAL, # T
FEA G TCvE B B R AMGER I 5, — TR T
158 .0 A MREA J5 R e £ 35 B ru s [l JB PR A 5
XTE T VA-ECMO H0 848 5 0ME B AR AR R I
FEARAE R AR R R, D B T ECMO LR
WA THE T, — e B s T O IR IR s R AR AT
TP T IR % A R 22 T g it i
I Eh Ik E A S VA-ECMO % F i B4 5t



* 790 ¢ A £ T SR PE S 2023 4F 8 45 35 %55 8 ] Chin Crit Care Med, August 2023, Vol.35, No.8

— IR T 308 i J 3 Y Rl BT 55 26 B, 28 i o))
ik A V1 2 A 5 e s IO Y L (R TR it 45 )
TRIE A AE K A AR 5 I — T o e [a] B A
FEMIESE T 2k B4 4 4k v SR ot R A1
(LA B RL, X T RSk 48 S B s ik L i T
Refe et J %) R0 M e 1t , 285 4Rtk DPC B3 1 %
LA 5 PR 28 S5 H s O, AT 2 p o 4 A 7 1
ka0, U A e S s Ay
A s B e e N | SR e o S M oo
FEor A

JEFE R UL 15 ¢ 352 VA-ECMO JRJ7 H &, B
R I A T P 24 T S O S i, 1 ASUAE I
PEZ5 5 ECMO Hit it Z A C R, B0 AT LA EER
A HADEA S BIRYT

52 VA-ECMO 3697 19T Bk i 84 VIS ¥4
HH e AR SR A B £ 2, VIS PEAS R I Bl I /Y
SR EEAREN PR, VA-ECMO H 35 R A Rl
LA, R 2% R I 4SS PEZG RIFE I . T VA-ECMO
100 37 ) 2 W T B 22 B, 5 2 — 2 i 1 3
B A AN, A B ECMO i, R s/ 1
EEVEZI R VA-ECMO JAY7 a4 7 I 813k
RIS BOAE 0 5 S A G, B4 R A 0T RE A O
S, SRS SR . HIERE S
71N, 3 3 S Ik P BREE S A A A & AR ey i it T A
R ML B 2 o A T P2

PEFERE L 16 < X F Bk ke 5 A 2 300 T
JRCge L, S 2 2E R BRI [R] Ab B

Xt S K LA P It A IR k0 ik P 9 A A
SR M RS TG, W ZE ECMO TG | i
EHNEE A AR BRE R AR D
VETE R o JUHE T Rk it T £, i R 245 T
REHZ IR I TAR A5 M4 1 IR YT
(PRSI AR | BRI M4 P AR S AR
4, B T A FAR Cnsh ki 7+ U AR | FFik
2SIk P B M 4 AR )0 SR B
S B A E LA AR, N R A R AT A
R VI A, AR AR PN TR A7, el 2 e

WSR2 BT B ALZURFE, N 2% FE A, (H
i F VA-ECMO 0] 85 1l i sh J1 F AR e Kbt
IBIT, FEFARNE . L, B Z2E R IE
HRE FAR I L, B0 % T AR e 1 R
TRIRBE A I B S B0 1 Ak sk fe B i, iR
TR 5 T X 1 R M A /N TR, v] S5

T R S PRI . U i AR Z MAMEEFA
VIGRIRBE I AR o ¥ VR AR — T R S5 B AR
I IR S — R X 22 A, B
W L 0 [T A 2R PR AR SR ot A7 30T e, B FH
VRS H) R GO AR AR VIR

3 B %

H A B shi ik VA-ECMO B sk 92 , F
JREBRIMAE R VA-ECMO IRY7 SRR 1) W KA, —
BUR A ™ e F 8 s M e BT
TR W RS e . B B A B A R PR
MU FAEAF BT Y DGR . H RTER X VA-ECMO T i
S i 5 BT Bl = KRR BEHLX PRI R AFSE . VA-ECMO
I g T A B UL 2, S5 W i — A
JRAFGY | BEE L  | SE A HIRAR ,  VA-ECMO
eI Y TN AN Y GO A e

ARATEEEIH GG A B , B RS

!

SRS |G T2 RO E A S S R B A

EV ol S
E 5
o AR A 28 0 e 2
TPt E ADPC A B B ADPC
| |
el AR (L
e FREENIRS/ pS——
R/ %&%ﬁﬁﬁm 5 A A e M
| |
IR
R AT —— R
¥
Wi
¢ l ¢
Kol SR ikt 2
A2 F i L 2E %] ik 3
£ hary . "
5 Lo RETLARE EZ TN
L
HEECMO BEHEDPC
L
Ik E HiRe B ADPC

b oemsingsar |

T : VA-ECMO MR- kAR SN A
DPC i i 4y, NIRS HiTLL4MGis

2 VA-ECMO T Bt i & BE 2




RS R SRR 2023 4F 8 H

%5 35 445 8 ] Chin Crit Care Med, August 2023, Vol.35, No.8

* 791 -

WEN ST (FF 5 R2EMHE B B FE 24 R, ﬁJE/f”(ﬁ
B E I e e FE 2B ), R ZE (55 3 R g s e
e BBl ), R AERE (5 5 K2 Mfﬁﬁﬁﬁﬁliﬁéﬂ)ﬁ%d\?
(F &R WE@I&%@T@ Bh), 52 (5 B KA B s B e 2
JiE PR 2F ﬂ)i T 5 R B B dE PR 22 ), XA
(FBR# ?a&(ﬁ[%jt WA 25 Bt TR PR 24 ) )
?%?E%—@(Ui&lﬁ?#ajﬂ“) AT S (Vi 3 3 K 2 B
Ji I 4 B2 B T B Bh), T 07 QAR K257 B8 e T
B 24 RE), Ak rfi oy 0 B Bk 2 i I At 5t 22 o1 B O JIE 1
BHE AL Py ), BEEZSF (G IR 2 B 25 B 0 B2 =4 R},
eI (1 0 B Rk K 2% B @ b 5T 22 0T 1 e 0 IE A1 B i
HiE L), B (VLR 2% S 2= BE MR 56 R e 4 & 1CU),
BB (M BE R 2 B B — B g T M B 2 ),
R OF (AR 5 TR SRR 2 2 AL, A (b R R
K B A — P B A PR 2R, o2 AR T (VUK A g
Bt FAE = 24 B ), 1 7 (A v BB K2 () B B 2 e B T B
[ i FEE B2 2ERE), PM AR (T VT8 N R S Be E BE 27 R,
PNARETT RN 25— B = B ERE = 2B ), IS D (75 5%
2 B s e TEORE B 2R ), W R 2 () VE BSR4 5 — MY
J = e FOAE PR 4R ), Fbas (W RIE R R E e 5 — I
B FEAE PR 2E A} ), THRAL (AR SR B T AE R “# R ), IR DU
(7 VE BRI R 225 — Wi @ B2 Be FAE B4R ), i e 5 (R E=
BF A B B T PRk ), TR 42 e (75 15 A I I e i
PR, M AL (7 B BB R R B EAE L2 B ), R IS 5T
(725 B PR R 2RV 0t 5 e T B 24 Bh ), 5% (BRPa 8 AR =
Bt FLAE R 2R )

PR A EH Y AR 25 e

Sk

[ 1] Mosier JM, Kelsey M, Raz Y, et al. Extracorporeal membrane
oxygenation (ECMO) for critically ill adults in the emergency
department: history, current applications, and future directions [J].
Crit Care, 2015, 19: 431. DOI: 10.1186/s13054-015-1155-7.

[2] Guglin M, Zucker MJ, Bazan VM, et al. Venoarterial ECMO for
adults: JACC Scientific Expert Panel [J]. ] Am Coll Cardiol, 2019,
73 (6): 698-716. DOI: 10.1016/j.jacc.2018.11.038.

[ 3] Swol J, Belohlavek J, Haft JW, et al. Conditions and procedures for
in—hospital extracorporeal life support (ECLS) in cardiopulmonary
resuscitation (CPR) of adult patients [J]. Perfusion, 2016, 31 (3):
182-188. DOL: 10.1177/0267659115591622.

[ 4] Lorusso R, Gelsomino S, Parise O, et al. Venoarterial extracorporeal
membrane oxygenation for refractory cardiogenic shock in elderly
patients: trends in application and outcome from the Extracorporeal
Life Support Organization (ELSO) registry [J]. Ann Thorac Surg,
2017, 104 (1): 62-69. DOI: 10.1016/j.athoracsur.2016.10.023.

[ 5] Raffa GM, Gelsomino S, Sluijpers N, et al. In-hospital outcome of
post—cardiotomy extracorporeal life support in adult patients: the
2007-2017 Maastricht experience [J]. Crit Care Resusc, 2017,
19 (Suppl 1): 53-61.

[ 6] International ECMO Network (ECMONet) and The Extracorporeal
Life Support Organization (ELSO). Position paper for the
organization of ECMO programs for cardiac failure in adults [J].
Intensive Care Med, 2018, 44 (6): 717-729. DOI: 10.1007/s00134—
018-5064-5.

[ 7] Swol J, Belohlavek J, Brodie D, et al. Extracorporeal life support
in the emergency department: a narrative review for the emergency
physician [J]. Resuscitation, 2018, 133: 108-117. DOI: 10.1016/
j-resuscitation.2018.10.014.

[8] GIROC Investigators. Venoarterial extracorporeal membrane
oxygenation for acute fulminant myocarditis in adult patients: a
S—year multi-institutional experience [J]. Ann Thorac Surg, 2016,
101 (3): 919-926. DOI: 10.1016/j.athoracsur.2015.08.014.

[ 9] Bonicolini E, Martucci G, Simons J, et al. Limb ischemia in peripheral
veno—arterial extracorporeal membrane oxygenation: a narrative

[25

[

[26

[

[27]

review of incidence, prevention, monitoring, and treatment [J]. Crit
Care, 2019, 23 (1): 266. DOI: 10.1186/s13054-019-2541-3.

Napp LC, Kihn C, Hoeper MM, et al. Cannulation strategies for
percutaneous extracorporeal membrane oxygenation in adults [J].
Clin Res Cardiol, 2016, 105 (4): 283-296. DOI: 10.1007/s00392—
015-0941-1.

Yang I, Hou DB, Wang JH, et al. Vascular complications in adult
postcardiotomy cardiogenic shock patients receiving venoarterial
extracorporeal membrane oxygenation [J]. Ann Intensive Care, 2018,
8 (1): 72. DOI: 10.1186/s13613-018-0417-3.

Pozzi M, Koffel C, Djaref C, et al. High rate of arterial complications
in patients supported with extracorporeal life support for drug
intoxication—induced refractory cardiogenic shock or cardiac
arrest [J]. J Thorac Dis, 2017, 9 (7): 1988-1996. DOI: 10.21037/
jtd.2017.06.81.

iR SN R A ECMO P A A A S A
FHSZEE [T]. LP“’*fiiﬁ%ﬁl:# 2021, 33 (3) 349-351. DOL:
10.3760/cma.j.cn121430—20201010—00663.

Gulkarov I, Bobka T, Elmously A, et al. The effect of acute limb
ischemia on mortality in patients undergoing femoral venoarterial
extracorporeal membrane oxygenation [J]. Ann Vasc Surg, 2020, 62:
318-325. DOI: 10.1016/j.avsg.2019.06.012.

Blakeslee—Carter J, Shao C, LaGrone R, et al. Vascular complications
based on mode of exiracorporeal membrane oxygenation [J]. J Vasc
Surg, 2022, 75 (6): 2037-2046. 2. DOI: 10.1016/}.jvs.2022.01.078.
Gulkarov I, Khusid E, Worku B, et al. Meta—analysis of the effect of
vascular complications on mortality in patients undergoing femoral
venoarterial extracorporeal membrane oxygenation [J]. Ann Vasc
Surg, 2021, 71: 488-495. DOI: 10.1016/j.avsg.2020.09.042.
Tanaka D, Hirose H, Cavarocchi N, et al. The impact of vascular
complications on survival of patients on venoarterial extracorporeal
membrane oxygenation [J]. Ann Thorac Surg, 2016, 101 (5): 1729-
1734. DOI: 10.1016/j.athoracsur.2015.10.095.

Kaushal M, Schwartz J, Gupta N, et al. Patient demographics
and extracorporeal membranous oxygenation (ECMO)-related
complications associated with survival to discharge or 30-day
survival in adult patients receiving venoarterial (VA) and venovenous
(VV) ECMO in a quaternary care urban center [J]. J Cardiothorac
Vasc Anesth, 2019, 33 (4): 910-917. DOIL: 10.1053/j.jvca.2018.
08.193.

Combes A, Leprince P, Luyt CE, et al. Outcomes and long—term
quality—of-life of patients supported by extracorporeal membrane
oxygenation for refractory cardiogenic shock [J]. Crit Care Med,
2008, 36 (5): 1404-1411. DOI: 10.1097/CCM.0b013e31816f7cf7.
Chen KH, Chen YT, Yeh SL, et al. Changes in quality of life
and health status in patients with extracorporeal life support:
a prospective longitudinal study [J]. PLoS One, 2018, 13 (5):
€0196778. DOI: 10.1371/journal.pone.0196778.

Zimpfer D, Heinisch B, Czerny M, et al. Late vascular complications
after extracorporeal membrane oxygenation support [J]. Ann Thorac
Surg, 2006, 81 (3): 892-895. DOI: 10.1016/j.athoracsur.2005.09.066.
Pecci R, De La Fuente Aguado J, Sanjurjo Rivo AB, et al.
Peripheral arterial disease in patients with chronic obstructive
pulmonary disease [J]. Int Angiol, 2012, 31 (5): 444-453.

Yen CC, Kao CH, Tsai CS, et al. Identifying the risk factor
and prevention of limb ischemia in extracorporeal membrane
oxygenation with femoral artery cannulation [J]. Heart Surg Forum,
2018, 21 (1): EO18-E022. DOI: 10.1532/hsf.1824.

Liao XZ, Cheng Z, Wang LQ, et al. Vascular complications of lower
limb ischemia in patients with femoral venoarterial extracorporeal
membrane oxygenation [J]. Heart Surg Forum, 2020, 23 (3): E305-
E309. DOL: 10.1532/hsf.2969.

Marbach JA, Faugno AJ, Pacifici S, et al. Strategies to reduce
limb ischemia in peripheral venoarterial extracorporeal membrane
oxygenation: a systematic review and Meta—analysis [J]. Int J
Cardiol, 2022, 361: 77-84. DOL: 10.1016/j.ijcard.2022.04.084.
Danial P, Hajage D, Nguyen LS, et al. Percutaneous versus surgical
femoro—femoral veno—arterial ECMO: a propensity score matched
study [J]. Intensive Care Med, 2018, 44 (12): 2153-2161. DOI:
10.1007/s00134-018-5442—z.

Takayama H, Landes E, Truby L, et al. Feasibility of smaller arterial
cannulas in venoarterial exiracorporeal membrane oxygenation [J].
J Thorac Cardiovasc Surg, 2015, 149 (5): 1428-1433. DOI: 10.1016/
J.jtevs.2015.01.042.

Hu SX, Lu AD, Pan CL, et al. Limb ischemia complications of
veno—-arterial extracorporeal membrane oxygenation [J]. Front Med
(Lausanne), 2022, 9: 938634. DOI: 10.3389/fmed.2022.938634.
Yau P, Xia Y, Shariff S, et al. Factors associated with ipsilateral
limb ischemia in patients undergoing femoral cannulation



- 792 -

[48]

[49]

FPAEE TR A B EE S 2023 4F 8 H A5 35 545 8 18] Chin Crit Care Med, August 2023, Vol.35, No.8

extracorporeal membrane oxygenation [J]. Ann Vasc Surg, 2019, 54:
60-65. DOI: 10.1016/j.avsg.2018.08.073.

Breeding J, Hamp T, Grealy R, et al. Effects of extracorporeal
membrane oxygenation pump flow, backflow cannulae, mean
arterial blood pressure, and pulse pressure on Doppler—derived flow
velocities of the lower limbs in patients on peripheral veno—arterial
extracorporeal membrane oxygenation: a pilot study [J]. Aust Crit
Care, 2019, 32 (3): 206-212. DOI: 10.1016/j.aucc.2018.04.002.
Morocho JP, Martinez AF, Cevallos MM, et al. Prolonged capillary
refilling as a predictor of mortality in patients with septic shock [J].
J Intensive Care Med, 2022, 37 (3): 423-429. DOI: 10.1177/
08850666211003507.

Patton—Rivera K, Beck J, Fung K, et al. Using near—infrared
reflectance spectroscopy (NIRS) to assess distal-limb perfusion on
venoarterial (V-A) extracorporeal membrane oxygenation (ECMO)
patients with femoral cannulation [J]. Perfusion, 2018, 33 (8): 618-
623. DOL: 10.1177/0267659118777670.

Wong JK, Smith TN, Pitcher HT, et al. Cerebral and lower limh
near—infrared spectroscopy in adults on extracorporeal membrane
oxygenation [J]. Artif Organs, 2012, 36 (8): 659-667. DOI: 10.1111/
j.1525-1594.2012.01496.x.

Nishio H, Minakata K, Kawaguchi A, et al. Transcutaneous oxygen
pressure as a surrogate index of lower limb amputation [J]. Int
Angiol, 2016, 35 (6): 565-572.

R, P SRIETS |, A 22 B SR TR A VA-ECMO
N AR R f R RANE (0] R EEACEEA | 2020, 58 (23):
113-117.

Sugimoto I, Ohta T, Ishibashi H, et al. Transcutaneous carbon
dioxide tension for the evaluation of limb ischemia [J]. Surg Today,
2009, 39 (1): 9-13. DOL: 10.1007/s00595-007-3773-4.
Vaillancourt C, Shrier I, Vandal A, et al. Acute compartment
syndrome: how long before muscle necrosis occurs? [J]. CJEM,
2004, 6 (3): 147-154. DOI: 10.1017/s1481803500006837.

By JHSEH BN A ARSI G kA o B
JE 7). P AR MGFR R, 2020, 18 (3): 183-187. DOT: 10.13498/
j-cnki.chin.j.ecc.2020.03.15.

Jayaraman AL, Cormican D, Shah P, et al. Cannulation strategies
in adult veno-arterial and veno-venous extracorporeal membrane
oxygenation: techniques, limitations, and special considerations [J].
Ann Card Anaesth, 2017, 20 (Supplement): S11-S18. DOI: 10.4103/
0971-9784.197791.

Lunz D, Philipp A, Mdiller T, et al. Ischemia—related vascular
complications of percutaneously initiated venoarterial extracorporeal
membrane oxygenation: indication setting, risk factors, manifestation
and outcome [J]. J Crit Care, 2019, 52: 58—62. DOI: 10.1016/j.jcre.
2019.04.002.

Gedikoglu M, Oguzkurt L, Gur S, et al. Comparison of ultrasound
guidance with the traditional palpation and fluoroscopy method for
the common femoral artery puncture [J]. Catheter Cardiovasc Interv,
2013, 82 (7): 1187-1192. DOI: 10.1002/ccd.24955.

Kohler K, Valchanov K, Nias G, et al. ECMO cannula review [J].
Perfusion, 2013, 28 (2): 114-124. DOI: 10.1177/0267659112468014.
Burns J, Cooper E, Salt G, et al. Retrospective observational
review of percutaneous cannulation for exiracorporeal membrane
oxygenation [J]. ASAIO J, 2016, 62 (3): 325-328. DOI: 10.1097/
MAT.0000000000000339.

ELSO member centers. Extracorporeal life support organization
registry international report 2016 [J]. ASAIO J, 2017, 63 (1): 60-67.
DOL: 10.1097/MAT.0000000000000475.

Juo YY, Skancke M, Sanaiha Y, et al. Efficacy of distal perfusion
cannulae in preventing limb ischemia during extracorporeal
membrane oxygenation: a systematic review and meta—analysis [J].
Artif Organs, 2017, 41 (11): E263-E273. DOI: 10.1111/a0r.12942.
Lamb KM, DiMuzio PJ, Johnson A, et al. Arterial protocol including
prophylactic distal perfusion catheter decreases limb ischemia
complications in patients undergoing extracorporeal membrane
oxygenation [J]. ] Vasc Surg, 2017, 65 (4): 1074-1079. DOI: 10.1016/
J-jvs.2016.10.059.

Ohira S, Kawamura M, Ahern K, et al. Aggressive placement
of distal limb perfusion catheter in venoarterial extracorporeal
membrane oxygenation [J]. Int J Artif Organs, 2020, 43 (12): 796—
802. DOI: 10.1177/0391398820917160.

Hanley SC, Melikian R, Mackey WC, et al. Distal perfusion
cannulae reduce extracorporeal membrane oxygenation—related
limb ischemia [J]. Int Angiol, 2021, 40 (1): 77-82. DOI: 10.23736/
50392-9590.20.04408-9.

Kaufeld T, Beckmann E, Ius F, et al. Risk factors for critical limb
ischemia in patients undergoing femoral cannulation for venoarterial
extracorporeal membrane oxygenation: is distal limb perfusion a

[51]

[52]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

mandatory approach? [J]. Perfusion, 2019, 34 (6): 453-459. DOI:
10.1177/0267659119827231.
Chanan EL, Bingham N, Smith DE, et al. Early detection, prevention,
and management of acute limb ischemia in adults supported
with venoarterial extracorporeal membrane oxygenation [J].
J Cardiothorac Vasc Anesth, 2020, 34 (11): 3125-3132. DOI: 10.1053/
J-jvea.2020.02.020.
Creager MA, Kaufman JA, Conte MS. Clinical practice. Acute limh
ischemia [J]. N Engl J Med, 2012, 366 (23): 2198-2206. DOI:
10.1056/NEJMcp1006054.
Rutherford RB, Baker JD, Ernst C, et al. Recommended standards
for reports dealing with lower extremity ischemia: revised version [J].
J Vasce Surg, 1997, 26 (3): 517-538. DOI: 10.1016/s0741-5214(97)
70045-4.
Jia D, Yang IX, Ling RR, et al. Vascular complications of
extracorporeal membrane oxygenation: a systematic review and
meta—regression analysis [J]. Crit Care Med, 2020, 48 (12): e1269—
€1277. DOI: 10.1097/CCM.0000000000004688.
Yeo HJ, Yoon SH, Jeon D, et al. The utility of preemptive distal
perfusion cannulation during peripheral venoarterial extracorporeal
membrane oxygenation support [J]. J Interv Cardiol, 2016, 29 (4):
431-436. DOL: 10.1111/joic.12309.
Ma RW, Huilgol RL, Granger E, et al. Does a distal perfusion
cannula reduce ischaemic complications of extracorporeal
membrane oxygenation? [J]. ANZ ] Surg, 2016, 86 (12): 1002-1006.
DOI: 10.1111/ans.13441.
Ranney DN, Benrashid E, Meza JM, et al. Vascular complications
and use of a distal perfusion cannula in femorally cannulated
patients on extracorporeal membrane oxygenation [J]. ASAIO ],
2018, 64 (3): 328-333. DOI: 10.1097/MAT.0000000000000656.
Formica F, D'Alessandro S, Sangalli F, et al. Distal limb perfusion
cannula in peripheral extracorporeal membrane oxygenation: always
a mandatory approach? [J]. Perfusion, 2019, 34 (6): 528-529. DOI:
10.1177/0267659119855846.
Elmously A, Bobka T, Khin S, et al. Distal perfusion cannulation
and limb complications in venoarterial exiracorporeal membrane
oxygenation [J]. J Extra Corpor Technol, 2018, 50 (3): 155-160.
Rupprecht L, Florchinger B, Schopka S, et al. Cardiac decompression
on extracorporeal life support: a review and discussion of the
literature [J]. ASAIO J, 2013, 59 (6): 547-553. DOL: 10.1097/MAT.
0b013e3182a4h2f6.
Nishikawa M, Willey J, Takayama H, et al. Stroke patterns and
cannulation strategy during veno—arterial extracorporeal membrane
support [J]. J Artif Organs, 2022, 25 (3): 231-237. DOI: 10.1007/
$10047-021-01300-5.
Pisani A, Braham W, Brega C, et al. Right axillary artery
cannulation for venoarterial extracorporeal membrane oxygenation: a
retrospective single centre observational study [J]. Eur J Cardiothorac
Surg, 2021, 59 (3): 601-609. DOI: 10.1093/ejcts/ezaa397.
Chamogeorgakis T, Lima B, Shafii AE, et al. Outcomes of axillary
artery side graft cannulation for extracorporeal membrane
oxygenation [J]. J Thorac Cardiovasc Surg, 2013, 145 (4): 1088-
1092. DOL: 10.1016/j.jtevs.2012.08.070.
Chen SL, Kuo 1J, Kabutey NK, et al. Physiologic cryoamputation
in managing critically ill patients with septic, advanced acute limb
ischemia [J]. Ann Vasc Surg, 2017, 42: 50-55. DOI: 10.1016/j.avsg.
2016.11.006.
Burkhoff D, Sayer G, Doshi D, et al. Hemodynamics of mechanical
circulatory support [J]. ] Am Coll Cardiol, 2015, 66 (23): 2663—
2674. DOL: 10.1016/j.jacc.2015.10.017.
Xu B, Li CL, Cai T, et al. Intra—aortic balloon pump impacts the
regional haemodynamics of patients with cardiogenic shock treated
with femoro—femoral veno-arterial extracorporeal membrane
oxygenation [J]. ESC Heart Fail, 2022, 9 (4): 2610-2617. DOI:
10.1002/ehf2.13981.
VPR INATT XD . R - SRNG5S S 5
Jbk P SR B S A X U DA o S8 AL B 0 2 B ().
rRPGEELE A 2k |, 2021, 28 (1): 55-59. DOI: 10.3969/j.issn.
1008-9691.2021.01.014.
Xin M, Wang LS, Tian XQ, et al. Double distal perfusion catheters
for severe limb ischemia on the TABP side in patients who received
femoro—femoral VA—ECMO with TABP [J]. Front Med (Lausanne),
2021, 8: 692399. DOI: 10.3389/fmed.2021.692399.
von Segesser L, Marinakis S, Berdajs D, et al. Prevention and therapy
of leg ischaemia in extracorporeal life support and extracorporeal
membrane oxygenation with peripheral cannulation [J]. Swiss
Med Wkly, 2016, 146: w14304. DOI: 10.4414/smw.2016.14304.
(iR H I - 2023-04-26)
(THATZnf : PNP )





