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Clinical effects of veno-venous extra-corporeal membrane oxygenation for acute myocardial infarction by Su
Wan Kim' ", Gil Myeong Seong® ", Jae-Geun Lee>*('Department of Thoracic and Cardiovascular Surgery, Jeju National University
Hospital, Jeju National University School of Medicine, Jeju, Korea; “Department of Internal Medicine, Jeju National University
Hospital, Jeju, Korea)

Abstract  Extra-corporeal membrane oxygenation (ECMO) has the potential to rescue patients in cardiac
arrest or respiratory failure. ECMO has two systems such as veno-arterial and veno-venous circulation. In cardiac
arrest resulting from acute myocardial infarction, veno-arterial ECMO is mandatory for systemic circulation
and oxygenation. A 75-year old female patient underwent primary coronary intervention for acute myocardial
infarction. Despite successful revascularization, recurrent ventricular tachycardia and heart failure were
progressing. We performed a veno-arterial ECMO through the femoral artery and vein, then the patient seemed
to be stable clinically. However, laboratory studies, echocardiography, and vital signs indicated multi-organ
failure and decreasing cardiac function. We found out an error that we performed veno-venous ECMO instead of
veno-arterial ECMO. We added a femoral artery cannula and exchange the circuit system to veno-arterial ECMO.
While the systemic circulation seemed to be recovered, the left ventricular function was decreased persistently. A
hypovolemia resulting from pulmonary hemorrhage was occurred, which lead to ECMO failure. The patient died
of cardiac arrest and multi-organ failure 23 hours after ECMO. Because the color of arterial and venous circuits
represent the position and efficacy of ECMO, if unexpected or abnormal circuit colors are detected, prompt and
aggressive evaluation for ECMO function is mandatory.
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Figure 1. Left coronary angiogram (A) showed total occlusion of left anterior descending artery at the proximal end of the stent. Final angiogram
(B) showed that the procedure was successful. Chest X-ray (C) at the time of ventricular tachycardia (VT) revealed aggravation of bilateral pul-
monary edema. Electrocardiogram (D) showed VT after percutaneous coronary intervention in intensive care unit.
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75A AAEAZ 8 A BN NS ¢ EE B
THAS AdEo] Y AHE Y& F A AY
T At A AT F WY BY Adel g5l T
Aste] SFAR o|FE QI FEATAN Adste] F2
2 e 2YeS AL, FAsHYA] (left anterior
descending artery) T+ F9] ARIEZL AQIE 9o XS
FEe &l F& 47 BEE AT (Fig. 1A). o]0l FAsH %]
o] HW Rolo @XEYE, TATEE € o)A 2HE 4+
ERTH TRl AHE MRl&S J5FoR b ch(Fig.
1B). 3tATF AHIE Q& o]Fo|k AR A o] ZgPstgl

(Fig. 1C), A4 Hldo] gkE2 o 2 Ueh}(Fig. 1D) AR A
7Hs/do] Wl =& AH7E =l AW-58 ECMOE 3
|72 AAstaL, 25 dEsHY PEFH| 2+2 15Fr,
21Fr 7} &2+5 Seldinger FH o2 A¢3ste] ECMO (EBS®,
Terumo Inc., Tokyo, Japan)E AlS3}¢ict. 3A|RF dE AW
Z=TO| Azro] ofA o] ofg} Abad} Eojgles AZMoR
A= (Fig. 2A), AYW-AW ECMOE 7Hs3t¥& o ek

= A3 Z57 (recirculation syndrome)®0] A= ict.
2305 53 et U] fxske As Felste] o
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Figure 2. The first Extra-corporeal membranous oxygenation (ECMO) insertion was performed using femoral vessel, however, circuit for femo-
ral vein was red not black (A). The new 15Fr cannula was inserted into the femoral artery from the lateral side of the cannula, and was inserted
safely into the femoral artery. The existing 15Fr venous cannula was connected to the arterial circuit using a Y-connector to perform veno-arteri-
al-venous (VAV) ECMO (B). The venous circuit was still carries with oxygenated blood and the recirculation syndrome was still severe. When
the 15Fr venous cannula was blocked, the color of the venous catheter changed to black and the system of the normal veno-arterial ECMO was
established (C). In order to prevent the formation of thrombosis and increase the amount of venous drainage, 21Fr venous catheter were connect-

ed to 15Fr venous catheter finally (D).

Ao thAMY AFEFE pH 7.2 o|F o E AF5EtAl Bk,
G4 24F =27} 186 mg/dL oo A ZFashA] grof, 4l
o] FEEZA] g oftE|n §l5-E WSt o|¢k Wi
o2, 39 EF AAFEE 448 mmHgE 79 ECMOY]
Ab =t FAFEEIT A W-5W ECMOZ} obd A
ECMOYS =z AASRSEHYS B3l Felsta, 4
W-F ECMOE Al3%t 9AIZE Holl A9-59 ECMOZ 9]
3|2 ¥ A =53

15Fr EehE 7189 Aedit 71Eo g 925t &
FHof| AstE L, FW o R PHSHA E017F A el
sklct. 7120l U9 15Fr B A s Y-AZBAE o8-8l
W HEetet AAste FU-FH-JH ECMOE Al B35t
A= ofu] FREFo] 4Agt A2, AW-5H-FH ECMO+=
two-circulation syndrome”ol| Zg3}7] W&o 2x19] 3 E-S
71 g = ATk SHAIRE, ARzl A] Hol= vfe} Zho] (Fig 2B)
Ao =o] o [3] AbastE EHo= 3} glo] e FF
o] -3 AT & 5 Ut 15Fr AW 7H'€f'4‘é‘ Z}E"ﬁ}

AE f, v 24 A T3] MZto] H MO Z WA A
HJZM Aw_Zw ECMOY] A A" zH324) =1t} (Fig. 2C).

T =3 Qto] @A) FAH= AL dst AYE= A
89 & 77171 Y8l 21Fr B9 shEetet 15Fr B9
2= Adste] - ECMOE $A35H%th(Fig. 2D).
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A9 (iliac vein)oll YIAIBEL Qlo], & Edo] BF T}A|
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two-circulation syndrome 3-& differential hypoxia” g}
dhdoun, ojuf Ful-FH-HwW ECMO7} F-83tct. AkAS}
GAS 7 LMo R Hjo] Hegks A7, 1 Y
A e Fof BTN EeHos &3 5
QA st= dElo|tt. FuW-Huw ECMO°A A W-5% ECMO
2 W3] Ao Fu-Fo-HW ECMOE f+AI5ke] Hokth
(Fig. 2B). S}A|9H, A8t F3to] L=shA] APE AL, 1
o @Rl FEA ot FFHLE F Y AW =S o]
43 J9-F% ECMOE 7Fs35tHA = itk (Fig. 2D).
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