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Veno-arterial extracorporeal membrane oxygenation through the subclavian ar-

tery: a better life support configuration for cardiopulmonary insufficiency
Li Qingguo, Yao Hao, Lu Fengxia, Guan Xiang
Cardiovascular Surgery Center, The Second Affiliated Hospital of Nanjing Medical University , Nanjing 210000, China

[ Abstract] : Objective To investigate the therapeutic effect of extracorporeal membrane oxygenation with subclavian artery can-
nulation. Methods We reviewed the data of six patients who underwent subclavian artery cannulation duing V-A ECMO support in
our center from June 2016 to February 2020, and analyzed its pathophysiology, safety, advantages and contraindications. Results  Of
the six patients treated by V=A ECMO with subclavian artery cannulation, one patient had anastomotic bleeding, and the other five pa-
tients had no complications. Five patients withdrew successfully after 2 to 10 days of ECMO support, and one patient died of massive
cerebral infarction 1 day after ECMO support. Conclusion V-A ECMO with subclavian artery cannulation can provide effective circu-
latory support for patients with cardiopulmonary insufficiency when their left ventricle can overcome the afterload to pump oxygenated
blood from the pulmonary circulation into the aorta.

[ Key words] :

Extracorporeal membrane oxygenation; Subclavian artery; Cardiopulmonary insufficiency

& SIMIE 4 A (extracorporeal membrane oxygena- g i
tion , ECMO) 1 i 1/ 550> Ly i 56 983 ) i 307 A By 1 BREHE
PSRRI R VR, WA INIER L1 I RIEH M 2016 4F 06 J112020 42 J1 A
PAMEEEAEFR K- BN K (veno—arterial, V—A) ECMO B} HULA 6 2 Bl PR T s R Z T S & 1
FA R I LA A (R IR S BRI e T i B 9 ECMO SCRFIMETE iR A2, (4 3 24 D IEF A K
LTS WL o8 B COMER ) R g s J5 DHRERE 2 Z4 eI SR L 1 AR
IS i O T RS e i S B s MR
FREEIMEE S HEE T ks R ey 12 BRI MG Sk AT T D) HL T B
2B FH 0 R, J0RE A o Bl B R Bl ki HHIMUT 7, K2 3~5 em, VIFF R IR ENLA itk
6 V-A ECMO BB UL T A 0068 SYBIMIRIUIFAETF | g SR F B UL SRR R
WU Z55f A7 MRS B T S S 1

ESWH.: HKAARFEEILA (81670421)
YEZ BN, 210011, 7 5, P R BF K24 58 — BB = 5 0 I
B[ ZERE, Bk 2 EIRE, BT MR ]

iR AN R ZE AR DT 1 PN FH A RE W BRI T 3
P2 10~ 15 mm WS KAEA DI K25 8 ~ 10 mm),
AR R E SIS I EAR 6~8 mm A T M4 5T 45



P E R AMEER 24 2020 4F 04 H 28 HES 18 %45 2 1] Chin J ECC Vol.18 No.2 April 28, 2020 93

FERVA, DL 6-0 WA s vy &, A T 45 10 22 5
]3O, AT IS R shKOY BB # A A
T ECMO & $ At a0 i o 1, ELAT AR, I B
FHE, SERUGEYIO T HAE 8~10 mm VI KA T
MAE 5| PAB 1k N T A8 A 3 Dk s, B 22 5 24
5 2 B K T AR AN T LA I 181 RE A S 3 ko 4
23] ECMO B, 58 sl ks 5 , F 0 75 4
5| B R A BRIk 5 | 0048, — O BB A 12
21 F 5% 23 F IR0 R i B0k 5 1. 28 A2t
Tk E AL L ELS WA, A O M, 5
(4 2200 5 B K L5 PRE IR 5 | o 9 s ) ek i 4
AL MBI Tk, WE 1,

. ZENPE TIaIkEALOESIRE,
1 BTk V-A ECMO+£LE S| iR EZR

ECMO 4595 #8 n] IEF R = 5 # 1CU ik
11, B AE R FE DKLR 25 0, SR SR e I 4 J5
S B R AT 1 9 A L 2N L B FTORBIE R
PIO, BEEEE L T M C R Rbk, BT 1 ot 4
AV, ECMO Ho i i fff A b ) BRI 48 ik
UNGERINAR

2 & R

6 24 2 #BHE M T OIEFARE R V-A
ECMO T s el o 88 T sh kg, 1 ARG &
HH TR S P B G 2E MO BiE T v
-A ECMO, 1 # &K YIE B iAE ICU 4741
B YR BT IR, 5 44 BE A A N Bk
WM RAE, 5 4 BHTE ECMO XXFf2~10 d J5
AL, 1 4 F Bk Z ARG B E T ECMO X
SR B S PNTIE AL I

3 9 i

31 BURTHMRIGEHHREAERE V-A ECMO
(), ZEA7 O D B e ok 13 | 0 A 38 - O L 57 | 9 22 4K
Hh ECMO %8 v ifF A7 4805 38 2o 20 kA 45 [ 4 AR
A, A 8 A D ML 5 A 0 2R G I B ] )
ey, HEAMRSNE AR A AE R 04k L H ] =
LA CHETSIRENRSCRIE . W80 kg AR
TIEH OHEE A 6 L/min, ECMO 2175 24L&
5 L/min, WIAFA 1 L/min A8 Bk i 158 A Jili4i 24 0] 2]
Ao BEEF SR AR A Il D AR R AN REHFIX 1 L/min
(AR O 42, DU 30 S 38 A 50 4 AL T VR i A A
Oy, P O A AT SR B0 IR, 3 etk 1l
FERE S KA I 00 T 2 kB, e R sk
AERE R, BT A 1 50 4 80 1A ML YR 28 7 0 B
W EA B T Bl K e Y S0 R 5 s 1 Bl ik o
RA T LRI 0 2L K 4 B (34 51 S8 48, BT LA
BiE T kiR V-A ECMO AL 524 0] LA il
TIIte , 4 U s 4 B o DR S KB 4 it v 7 3 s A4 41
Ab, RA D EIMEHEA GG B 220 U220 =
BT R, T DAL B350 430 = S B A
JBE B0 ok Ak A8 FH 1 D PR DR AR T B F %)
T EIREA 2 H B0 THEIEH A9 B i
P57 P& 50 Jk 3 ) 308 o) ot 5 B 2 0 R A B
LA HL IR A U 25 JE PN R B4 I 5 | e il e ik s
BENS R A K i VR AR 8 F a0 Bk IR % PR
15 BB I 20y K A 5 4 i B B/ N B o B —
ISR BRI, A IR B, DL EE
T B I, AL G 3 Bl bk Y BRSO 2
Gl b ) AR ik
32 BB THREEH LAY AARIEE T
BT SRS & ek, I RO R A RAE 0~2%
Z U Bt kA A B AR R 3% ~8.6%
R B ORI T S W) - 3 1) I 1S i
it FrLHESRE 6-0 M RIELSE G — )2 5 M E —
2 A NI O, EDIET AR B, 2
HHRAEIA 58 SR JC I 3 min J5 FHEHIFE
SIMEERAN LI R E ST ZI WA 1 45 A
JEG I KRS, BB 1 I S B R A
33 BIERTHREEORE  EOME IR, A
S kA A AR E ST AR TR T, SR G TR
P Rt P DA 4 B 3, 76 S S KR e 3 |
FEAEA BRGNS SR 7 i 4 1 e i
LS/ E e AL V@ N e o N/l 7 € i K= v S
IR .M ECMO S804 T i 45 1y



94 ARSI 435 2020 4E 04 H 28 HE 18 55 2 1] Chin J ECC Vol.18 No.2 April 28, 2020

AL QR T B, B v E A BT A RE A
(AT LA ahe G i 142 2E s OO T AR D HER ECMO 32
FE AT LAICH , it A& G KU F2AIG; ©ECMO s
fAT A @B U AR FRE A O S G
34 BB THRIGETHREREBE ORIERE
B, TE O M IEHEE S S A KIE S 28R
H QO R A2 1 KU ; @8 s T sh s s
Bz PHZEAEN A8 WIS RE o ; (@ o f8 3 2% 8 I
ME; OF ERCEWEMTTRES
3.5 4B TFTahmkiE E V-A ECMO #9i& BiE  V-A
ECMO i 8 i 12 AR £ o LR Bk deE . i
kg e V-A ECMO & T D0 B B8 45 2f
R s QU D REAT A B oA 25 N T 4 it i 3
Fri B, HE A R TFAR S A0l 2 3E , LR ECMO
DK 0 30 43 0 YA 22 A 1 S T T i A sl Bk A
T B AR R DKM ARG R A S B A
RN ol B AR R T A SRR, R
D IIREIE 1 5 0T B B0 0 2 A far B i 53
7K B, BEShIK&RAE V-A ECMO B ifish e A4
FECEE SR Ry # VK - 3N k- EC-
MO(V-A-V ECMO) i Bl , 4n 2RA7) by 42 i it SCHp Al
AT RE S 20O T faf JINEE, S A it 2

B R ShIkiR V-A ECMO 3& FH Tl 1 i 25 %
R EIRE ¥ i 5 AR S A K il 478 B 37 %) 2 2 ot
WA SR B, a0 e D RE 808 2= AR AEHG
JiiAE A [ ) 0L #9532 Bl kB 7 i FH 22 0 = 5
T, FrAIThAE AT V-V ECMO BURAUAY B
W A] DURBE R shkigts V-A ECMO s IE

I BT B SEEAR I R T 98 ( coronavirus disease—19,
COVID-19) 55 {4l 199 >y T i M fé B0 H 1
2% AR IR, 2 I & R B
B ECMO SZHER AT REXIANRIRE B AEAE O U 3 M
NN RS AR O WL 3 BER 3.4l V-V ECMO 1A
e 2 R O I D) RE R 254, H V-V ECMO 7]
SEAHLEEARE . Beshkii i V-A ECMO
S Ae D E A ANE FERE COVID-19 3,4
NI 280 T 4219 V-A ECMO 7 X8 T
FAE COVID-19 52 ECMO SZHFRFHIRGA .

SE Lk

[1]  Brodie D, Bacchetta M. Extracorporeal membrane oxygenation for
ARDS in adults[ J]. N Engl J Med, 2011, 365(20) : 1905-1914.

[2] Lan C, Tsai PR, Chen YS, et al . Prognostic factors for adult pa-
tients receiving extracorporeal membrane oxygenation as mechani-
cal circulatory support——a 14-year experience at a medical center

[J]. Artif Organs, 2010, 34(2) ;. E59-E64.

(3]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Koeckert MS, Jorde UP, Naka Y, et al . Impella LP 2.5 for left
ventricular unloading during venoarterial extracorporeal membrane
oxygenation support[ J]. J Card Surg, 2011, 26(6) : 666—668.
Barbone A, Malvindi PG, Ferrara P, et al . Left ventricle unloading
by percutaneous pigtail during extracorporeal membrane oxygenation
[J]. Interact Cardiovasc Thorac Surg, 2011, 13(3) . 293-295.
Dickstein ML. The starling relationship and veno—arterial ECMO ;
ventricular distension explained. [ J]. ASAIO J, 2018, 64(4) .
497-501.
Javidfar J, Brodie D, Costa J, et al . Subclavian artery cannula-
tion for venoarterial extracorporeal membrane oxygenation [ J].
ASAIO J, 2012, 58(5) . 494-498.
Biscotti M, Bacchetta M. The “sport model” ; extracorporeal
membrane oxygenation using the subclavian artery[ J]. Ann Tho-
rac Surg, 2014, 98(4) . 1487-1489.
Guirgis M, Kumar K, Menkis AH, et al . Minimally invasive left
—heart decompression during venoarterial extracorporeal membrane
oxygenation; an alternative to a percutaneous approach[ J]. Inter-
act Cardiovasc Thorac Surg, 2010, 10(5): 672-674.
Bernhardt AM, Hillebrand M, Yildirim Y, et al . Percutaneous left
atrial unloading to prevent pulmonary oedema and to facilitate ven-
tricular recovery under extracorporeal membrane oxygenation thera-
py[J]. Interact Cardiovasc Thorac Surg, 2018, 26(1) ; 4-7.
Cheng A, Swartz MF, Massey HT. Impella to unload the left ven-
tricle during peripheral extracorporeal membrane oxygenation[ J].
ASAIO J, 2013, 59(5) : 533-536.
Schachner T, Nagiller J, Zimmer A, et al. Technical problems
and complications of axillary artery cannulation[ J]. Eur J Cardio-
thorac Surg, 2005, 27(4) . 634-637.
Tiwari KK, Murzi M, Bevilacqua S, et al. Which cannulation
(ascending aortic cannulation or peripheral arterial cannulation )
is better for acute type A aortic dissection surgery[ J]? Interact
Cardiovasc Thorac Surg, 2010, 10(5) : 797-802.
Pha7 B 2R, TR Stanford A B F ke 2297 HE R 5 Bk
fLI]. AAMEHRE ,2017,55(4) :241-244.
Kervan U, Kocabeyoglu SS, Sert DE, et al . A novel technique of
subclavian artery cannulation for venoarterial extracorporeal mem-
brane oxygenation[ J]. Exp Clin Transplant, 2017, 15(6) : 658—663.
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.
Wu Z, McGoogan JM, Characteristics of and important lessons
from the coronavirus disease 2019 ( COVID—-19) outbreak in Chi-
na; summary of a report of 72314 cases from the Chinese center
for disease control and prevention[ J]. JAMA, 2020. [ Epub a-
head of print ]
Huang C, Wang Y, Li X, et al . Clinical features of patients in-
fected with 2019 novel coronavirus in wuhan, china[ J]. Lancet,
2020, 395(10223) ; 497-506.
Tus F, Sommer W, Tudorache I, et al . Veno—veno—arterial extra-
corporeal membrane oxygenation for respiratory failure with severe
haemodynamic impairment; technique and early outcomes|[ J]. In-
teract Cardiovasc Thorac Surg, 2015, 20(6) ;. 761-767.
( Wk B 1:2020-02-24)
(&7 H191:2020-03-04)



