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=Abstract=

Postcardiotomy Mechanical Circulatory Support in
Congenital Heart Diseases

Oh-Choon Kwon, M.D.*, Young-Tak Lee. M.D.**

Background: To teview the experience that used both ventricular assist device(VAD) and
extracorporeal membrane oxygenation(ECMO) for children with congenital heart discase
requiring posicardiotomy mechanical circulatory support. Material and Method: Between
March 1993 and May 1995, we applied mechanical assist device using centtifugal pump to
the 16 patients who failed to be weaned from cardiopulmonary bypass(n=15) or had been in
cardiogenic shock in intensive care unit(n=1). The diagnosis were all congenital heart
diseases and the ages of patients ranged from 20 days to 10 years(mean age=2513.5
years}, Result: The methods of mechanical circulatory support were LVAD(n=13), BVAD
(n=1),and ECMO(n=2). The mean assist times were 54.0223.7 hours. Post-assist
complications were in orders: bleeding, acute renal failure, veuntricular failure, respiratory
failure, infection, and neurclogic complication. It was possible for 9 patients(56.3%) to be
weaned from assist device and 5 patients(31.3%) were discharged from hospital. There was
no statistical significance between hospital discharged group and undischarged group by age,
body weight, cardiopulmonary hypass time, and assist time. Cerclusion: The ventricular
assist device is an effective modality in salvaging the patient whe failed to be weaned from
cardiopulmonary bypass ,but multiple factors must be considered for improving the results of
mechanical circulatory support ; such as patient selection, optimal time of starting the assist
device, and prevention and management of the complications.

(Korean Thorac Cardiovase Surg 2000;33:385-90)
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Table 1. Diagnosis or Operative procedures for patient
receiving mechanical circulatory supports

Diagnosis/Procedures B N{:lxiaber Wcanéd(_nj f‘bié;chargeé(n)i
Cardiac transplantation 1 1 1
Fontan Procedurc 4 2 0
Arterial Switch Op.(D-TGA) 3 1 1
TOFjtotal correction 3 1 1
TAPVR repair 1 0 0
VSD+MR+PH/VSD+PH 2 2 L
ALCAPA 2 2 L
Total 16 9 5

*ALCAPA; Anomalous origin of left coronary artery from the
pulmonary arlery, TGA; transposition of great artery, TOF;
tetralogy of Fallot, TAPVR,;
venous return, YSD+MR+PH, ventricular septal defect+mitral

tolal anomalous pulmonary

regurgitation+ pulmonary hypertension
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Table 2. Resulis based on type of support.

lTy'pes of Support =~ . N

Weaned(%)  Discharged(%) -
LVAD 13 7(53.8%) 4{30.8%)
ECMO 2 1(50.0%) M0%)
BVAD 1 1(100%) 1(100%)
Total 16 9(563%) 5(313%)

LVAD; Left veniriclar arsici device, ECMQ; Extrecopaeal

memframe oxygcuation, BVAD; Biveniricle arsiet device.
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Table 3. Percentages of patents weaned and discharged
accordmg to age

Age’ : _ - Number .. Weaned(%)  Discharged(%)
-lm 3 2{60.7} 2(66.7)
2m-12m 7 4(57.1) 2(28.6)
13m-10y & 3(50.0) 1{16.7)
Total 16 9(56 3) 5(3L.3)
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Table 4. One-way Analysis of Variance{ANOVA} batween Hospital d\scharged and undlscharged aroup. (Mean'FSD]

Variaﬂ‘:blc-:sE e _ Discharged(n=5) Undlscha:ged(n 11) AII(N—16) :  Puvalue T o
Age(year) 23143 25133 25135 0.92
Weight(kg) 0.9+10.5 1221102 115+ 100 067
CPB* tune(min} 23201832 319611777 202221570 0.32
Assist time(hour) 70,0=24.2 46,7206 54.0+237 oo

= Cardiopulmonary bypass

Table 5. Complications dunng mechanical  circulatory
support

Qé];]piicaﬁons o I}IﬁInb_er ‘f

Bleeding 8(30.0%)

Bivenrtricular failure 4(25,0%)

Renal Failure 8(50.0%)

Respizatory Failure 3(19.0%)

Infection 2(12.5%)

Neurologic 1(6.3%)

Bleeding; rteoperation, Renal failore; over 1 day of
peritoneal dialysis, Infection; mediasriniris
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Table 6. Causes of Death

C_él]:s:es- ofz'De:athﬁ—: | "I‘otal(I\VI)= ‘ ndt'we:aried' weaned -
Ventricular Failure 7 5 2
Bleeding 2 2 0
Sepsis 1 0 1
Sepsisfcatdiac Failure 1 0 1
Total It 7 4

ASAIOISHLT 35 55 Z#94& 29 53538 § 45749
o AFEt 253% FUEE Fusin gt o)
v:LtﬂlAH Rk 7 22 294 67%]
Ej",]- 40%.‘1] Agsa;j% A ]If_ gtk ole B B9 563%2]

=2 F AHoF B

oV 4%

=]
_r

[e]

o

e > _L m
.
5
of

)
olr’
-z
[
1

ol
}-D{[
mlol.
-11::
2R
D]}J

£
oA,
=,
o
o,
j=2al
-
M,

>
>
o
L

N
Y
= i)
iE
ol
Esl‘l
ok
1}:
)
od,
o,
e
ro
ole
ks
__‘)&'
2,
]
N
o,
re

T2 canmula T

g 247 Z]@"] B-?LEJ‘:]' =4
A 7] AEAka) Eeka e gdEkE Ay, oisF SE
sfEFo] ool Dol whe} 23 5290 ultrafiliration
F718 ¢ 9tk LVADA] 4140 7jggle] Ay £
o, & fele e A7 A A o
FE2 Qs AFE Aol F7lE)A ALke 713}1:]
LVADZ 4142 diastolic compliance= 7|42t} 4]
o #2492 $AA g Weste A7 B
Azichs de| o, Azlxoz okilal 7pRzle] AE
o) GPE Fr FUHa A 2 AP adeg? o
Aol AT AR 11795 85 ¢] SFA A 7155 A =4 Y
ARAFn=Ho R Aste 7P 2 Hakgon 0 o

rir

off 39 e 32 o o, H rle

— 388 —



52 ]
2000;33-385-00

2
Holl M= Njﬂlﬂ Ol‘%l gﬂﬂf} rrH GES SIS
A A7le] FAe] AR o) dF FHT B APTE
F7PF sslva Aok geld & § Alez)e] o

s T F 24;3%011 whE CRLES e

A= o

LT oﬁ. ffe

3
b
>~
]r

e e
o
o
o,

< 4] é\_‘ﬂ 7Hﬂ% % 4
27 Ed &7 1559 & —*‘fr ﬂ AlarEgeel whal #al 1y
5 £ 1684 BAelM AAR 2 Y Aak] dx4aE
u} Hraeds *lﬁﬂﬂ 31‘r><} 16%%F 97(53.6%)°)
= o alF 5H(31.3%)°]
el A /}M& AR 3t &=

A

gnze Rio} 2asn glev, £
F A58 olgol 2715 9 ur} AZHolw WE A
Auzens AEPoEd 9] 9 w] AAE $HAL
s

-

28
e
L
o
o2
o
i
I

1 Mchta SM, Aufiero TX, Pac WE Ir,
WS. Results of
treatment of post cardiotomy cardiogenic shock. ASAIO ]
1996;42:211-8

. Kitamura M, Aomi 5, Hachida M, Nishida H. Endo M.
Koyanagi H. Current Strategy of Temporary Circulaatory

Miller CA, Pierce

mechanical ventricular assistance  for

[ o]

Support for Severe Cardiac Fadure After Operation. Ann
Thorac Surg 1999;68:662-5

3. sh4| 3, Karl TR 2olgig gl 7
2 HE-H sEEZEX
1594;27.977-83,

4, Black MD, Coles JG, Williams WG, Rebeyka IM, Trusler
GA. Bohn D. Deterrnants of success in pediatric cardic

o
> 1=
o

I

10.

11.

13

14.

Lé.

— 389 —

902 - olqg
~offps T oEe

B e

panents undergoing extracorporeal membrane oxygenation.
Ann Thorac Surg [995;60:133-8,

. Walters HL, Hikimi M. Rice MD, Lyons Jm, WHidesey

GC. Klein MD  Pedwatric Surgical ECMO:
analvsis of risk facrors for
Surg 1995,60:329-37,

Raithel SC, Pemmington DG, Boegner E, Fiore A, Weber
TR  Extracorporeal

multivariate

hospital death. Ann Thorac

tmembrane oxygenatwon in  children

after eardige surgery. 1992;86(5uppl):Il 305-10.

. Karl TR, Sano S, Horton S, Mez RBBB. Centrifugal

pump left heart assist m pediatric cardiac operanons. J
Thorac Cardiovase Surg 1991;102.624-30.

. Kanter KR, Pennington DG, Weber TR, Zabbie MA,

Braun P.  Martychenko membrane
axvgenation for postoperative cardiac support in children.

J Thorac Cardiovasc Surg 1987,93-27-35.

V.  Eatracotporeal

. Karl TR. Extracorporeal circulatory support in infant and

children. Semin Thorac Cardiovasc Surg 1994;6:134-60.
Duncan BW, Del Nido PJ, Laussen PC, et al. Mechanical
circulatiry suppeit in children with cardiae disease ]
Thorac Cardiovasc Surg 1999;517-329-42

Thuys CA, Mullay RJ, Homon SB, et al. Centrifugal
ventricilar  assist o children 6kg, Eur
Cardiothorac Surg 1998;13-130-4.

under

. Pennington DG, Schwartz MT, Circulatory swppoerr in

infants and children. Ann Thorac Surg 1993;55:233-7.

Spray TL. Extracarporeal membrane oxygenation for

pediattic cardiac suppori. Cardiac surgery: State of the
Ait Reviews.1993.7:177-88.

del Nido PJ, Duncan BW, Mayer JE, Wessel DL,
LaPierre RA, lonas RA. Left vemnewlar assist device
nproves with  left
of anomalous

ventricular

of left

Ann Thorac

survival o children
after
coronary artery from ihe pulmonary artery.
Surg 1999,67°169-72

Schwartz M1 Jonas RA, Colan SD. Aromalous origin of

left caronary artery from the pulmonary artery:recovery of

dysfimction repair origin

left ventricwlar function dual coronary rveparr. 1 Am Coll
Cardiol 1997,30:547-53.

Farrar DJ, Compton PG, Dajee H, et al. Right vestricular
Junciion during left heart assist and the effects of volume
loading in camne preparation. Circulation 1984,70:708-16,



HAeg - o9 4 A&7
oplidle & oEtEx 2000:33:385-90

=Z2xE-

wg: o] Ape] FHL 2o} AR Aile F AR 2 A7 dadW Sakrela A 2 A
Aoed nagae] ALARE TRt &3 a6 o3 Al AEE W PSS S A B4
ofl sk g & g 19939 3945 19953 5U71A] AlSg oA AR 154 o)3) Ao} A4l 813
A FolA &% 4T A A 2 34 1599 AlE F oAk w84 1Y 5 &
1674 efxnze] FHos 44 f=2E o)fdal Ad Baxaay A7 2238 sk A
o G48e A% 20958 10A7IA o (@ vel251354), 4 Fhe £ 478 Agke] oy e
ek Hip B 39 bR A ek 139, A @R (0], 9 A% s3na 2w gt
77 B 5405237 AZbo| vt &8 B 2R M F v IS £, F
A ARAT, AFAS, £F TS A, D AASH 5 feoldrh 1695 99(56.3%)0] =Bz
9T SHGLI%e] HA7 e ek Heim=sy APT =107k e, A,
A gk, Bl Raedle] wiE FARA R o] gl Aol Qgivh FE 44 22 b 32X
WA Ao g F AT AR bE olge] S5 B AgEoR F4s)e] g B
a e, eRadae) ARAdRE P AT Bk AYRE 2 A7), GHEe 4
9 AR 5 ¢ 7k 847} zEEelof g Fock

B

it

jur]
O

— 390 —



