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Transplantation of an Extremely Oversized Heart after Prolonged
Extracorporeal Membrane Oxygenation Assistance in a 3-month-old
Infant with Congenital Heart Disease

Hyun Jin Cho, M.D.*, Dong-Man Seo, M.D.*, Won Kyoung Jhang, M.D.%,
Chun Soo Park, M.D.**, Young Hwee Kim, M.D.*

According to the 2007 International Society for Heart and Lung Transplantation (ISHLT) report, a congenital diag-
nosis, infantile transplantation and being on extracorporeal membrane oxygenation (ECMO) at the time of transplant
are risk factors for mortality for the patients who undergo a heart transplant, and a large body weight ratio also
increases the risk of mortality. The patient of this case underwent a Ross operation and mitral valve repair due fo
left ventricle outflow track obstruction and mitral regurgitation. But the baby was treated with ECMO due to heart
failure after the operation. When he was 3-months-old and had been on 30 days of ECMO, he underwent a heart
transplant with a heart that had a high donor-recipient weight ratio (4.42). We present this case from a technical
standpoint and we include a review of the relevant literature.

(Korean J Thorac Cardiovasc Surg 2009;42:630-634)
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Z&3o A HAAA 52 P& (velocity 4.5 m/fs)T S5
#H|+f Fo] ‘1’:]'°]'A191317—, a2 Q18 At (cardiomegaly)

Zrob= Alel 717 3850l 243 dol2 A gA] & 2 7% 4 FI13A7) g9 AFIEFT) ol”o] o
FAE 2,840 golith A ¥ Bwd 4L glgde U= ZH"F%% ZA7sdct. A% 5397 Ross TEH 5
AREol AR = AxgE AYstgdd. A H44 B3 e oA Aoy ¢ & AESe R
%2 Y& (Left ventricle outflow track obstruction, LVOTO, A &) A= 7] O] elo] 2] gro} Ale] w4 AA3HExtracor-
velocity 4.6 m/s)@ 37 <23 Hd FAMitral regur- poreal membrane oxygenation, ECMO)YE & £3iich
gitation grade 2/4), F& FHA4 FE-E(Ejection fraction ECMO A& 25 733t A43follA] ARA 9 7h7Ae] 4
30%)9 Ak 3holl A 3 1397 HAA 422 42 943 A glo] T2 g AFe A FAEL AU Z71HR
(LVOTO relieve), <23 AHES APsgdct € + 4 ¥ 253 AAA HEE T F53aAY FALEE Y99
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ECMO 44 302, Zof A4l Assict. Fol
bkl A oiAe] Adlt ECMOS A4l
5= 1 (Korea Network for Organ Sharing, KONOS)el| %3
© AHE i o2 A1 BA 24e gldey
Fulol At ob Aol G 27 $UA ofob A7 ol
42 71£H9 ofeigo] Gainh BolAsh 2elel B
Ale 242 159 kg, 3.6 kgol gL, FolRb-Fo A7 B1A)
H] (Donor-Recipient weight ratio, D-R ratio)= 442901,
A EH A (body surface area)> 27 0.74 m% 023 m Q).
<2 g T3 W (bicaval technique) 23 A] 3]s}
T Fof Aol Eold FH& eyl e F
< A 7N(left pericardiotomy)s}iL #2= Fuh-g oo
7 el AR $d F7+8 whbdeiglan, o
¥ A Z4<(downsizing of both atria)yS A] 3l
o, old ¢ F AndE I3 7|#A] ghitow
F71 o1&l oHHW A& aTele] FFS ol
% tHopened sternum). ©]2)sH 2] & &) 7K(ischemic time)
= 1200]9l e o)A & Ao L okda)
2t o3 717 59 ECMOE fAlshH A A7)
W E8o] old ¢ Ao d5d F4L &) 2
o7 ol7bHA 2 Frkoll Adt o] AAg
#5 Ads AN #% F98 o FAdA &
drelati A A7) AEY o]4% Ao Fa 22 9
ETEd dHoE A4FIE} GAHA ol A4
#H719] olgto] ol 9] ECMOE FA% ME +4S by
o & F dFYo] AX gty v FRAAA #d
A #7118 TS HolwA 22 #H9] # o] 27}
3o o4 7Y ECMOE AFHo olgslqivt %
ECMO 7hg A|7H 8464 7kolgic). #AA iAo o]
FoAAHA A A717 Aold wi7hA] FTe dolk
skoul, 717 $4% o 20 Hushn gede] 73]
€ Z£9°[7] $18) Alloderm¥} MeshE o] &

Al (biologic dressing)S A|383}git}. o] Al & A
q3r Azxgsbd FEI)e19] AN 2 Fal|(left
ventricle posterior wall thickness, LVPW)} A4 =74 7|
(interventricular septum thickness, IVS)7} % 23 11.3
8.1 mm, 7.8/7.5 mmollA] ©]4] 51U 733 F 8.9/6.4 mm,
4336 mmT ZAsga, AFTHAG FAA Akeft
venricle mass index)E 141.4 gim’ellA] 64.7 gm’& 7+43}
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Table 1. Serial echocardiographic findings

POD POD POD POD POD
#9 #14 #24 #Mo #/Mo

EF (%) 59 62 62 67 65

IVSs (mm) 7.8 5.9 5.7 4.3 5.1
IVSd (mm) 7.5 5.0 5.4 3.6 35
LVPWs (mm) 11.3 10.0 5.7 8.9 10.4
LVPWd (mm) 8.1 5.9 39 6.4 6.2

LV mass (g/mQ) 141.4 122.4 834 64.7 64.8

EF=Ejection fraction; IVSs=Interventricular septum (systole);
IVSd=Interventricular septum (diastole); LVPWs=Left ventricle
posterior wall (systole); LVPWd=Left ventricle posterior wall
(diastole); LV=Left ventricle; POD=Postoperative day.

Aglo]l FEE TF T UATH(Table 1).

i Al A= mycophenolate mofetil (MMF), cyclosporine,
methylprednisolones Fols}¢ic}. ©]4 & ECMOE olg
o AESA zEds 5 wi7tA < 179 hE 2
o|gtAl} NAAE Agste] nl9HE F3 WA
&2 Bbslela A Fol2 tjAleldetk. E3] cyclo-
sporine®] 73-¢- A Fol A 15U/ EF 5 4
off ojgigo] o} o]l cyclosporine TDM (trough
level)©] 200~250 ng/mLE AASHA FA= et 1147}
% AW Fo] 3 uYIE 5 A B8 2 A3l
Rem A3k A 15 AE 300~450 ng/mLA o[ A] HF
& Hel ¥ AV w59 Fo] A FAHULL. o] 4]
¥ FA AR TS F45E T #AAS DA &
gom & 3 b3k ¥qhE Ao wAl MRta 4 oA
A (Angiotensin converting enzyme inhibitor, ACEi)2} Z<¢x3}
AZ 57 DS 110 mmHg o[3t2 Z=4slglx, 7¢
A (seizure), Eell(coma), WA EH =2=(visceral vaso-
spasm) ¥ 7L F A o] 2] Fof] WhAs= “Big heart

syndrome or hyperperfusion syndrome”2] A2 ulAls] |

£ 3 ATolA] Aol wHE T EHE TAglol

ek 2 A7)zke] ECMO frAleh 1%
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#H 4ol Hol & Ao Qg 73R qhubg o4l
2 F2 CTE Ao o4 A AR F2 CTol
Hlal 7|32 ik 2AH delod A FrldE 73] £
WE kol % Ao dddt $EE B ¥ ¥
7% oFet2l7)(Positive end expiratory pressure ventilation,
PEEPY7HA] o|&slg ot 7|3 HHlE F71E S&7)
Z7hoto] JEARE AABA Eefgleh. olF Huhsy
o) Qe AHEIA Fefol ¥Fo] PAHE 5 A4
el A7t kA A A J) ARl o EsHA =
=

g, o]4] FF 83 BCMO o|2 FFo Luigko
ez ashel 2N FAEAE B WS
< Ao Agro] vt A X Lol F7H1S5
~2.5 mL/kg/hn)stl T AEH S A o] Folle & {7
Hof olmAte g zAo] shgeldrt. 22 o]4] 4
NE7d3 F58 Falobeld(Creatinine) 727k A} A
3 2] Zaste] BUTAL b Aselglen,
71eol £A ot FA E3E o] ¥ AR o
¥ ulgloz A sfuzes Hohe Adsact

International Society for Heart and Lung Transplantation
(ISHLT)®] 2007\d Ear[1]ol] ofspd =y 1517k Zo} 4
7 o] A2 3 #fol] 400¢] = AlP=EIglond, 1 7hed 1
A mRke} fotellAe] Ak o4 f st Ful § Ao
HE Zol & Hel7lE AR wid 25% (100]) 7H&
ARSI, 14] v]RE hoto] 213004 AXA A A %] o]
A9 HeFoldet o]F % o] die] HE b &
gk g Fol 1A nkelollE BTl Fof Aol Al
S 2 QH HAHZ o] o] o] Fo|AA Kl B9t @
ot 53] FiellAE A% F9F & e HA AF
d7tel dgE 204 old ez Aldtsle “A7] F oA
off B3 HER ol Ak A Ao} T& fFold
et Aol FoA- &Rt FFA vzt F kol
A, 12 A% e AEEE AAA Ao, w3 AA
ol 42 Ao} gl otef A 9] A

i
& ele] Hvl, ATHFOZ A% A7l

L4

2,
o

StO.
o2l
Aldck g Q57 22 AeE A v HET =27
EYx] 47 o] 4] (size mismatch heart transplantation)®] Z}
A4 2N A (left ventricle remodeling)ol] #3F ofE] HuE

[3-6]> FoJ Aoz 7F F-F-Al B](Donor-Recipient weight

=
&k

ratio, D-R ratioy7} & %ol AAk o]dle] 7lsdS H
o]Fo gy Fol Az ¢F As AY F U= W

7
ME B A%, £ F UL S+ YE “Big heart syn
sz 2 A4E oldlehe
R 71649 34 a3 &% fBele] FHoA o
VA BAE oklg  Uth Razzouk S[5]2 D-R ratio
4618l o Ag AFHgen, WA ol Tt
D-R ratio®] 43k gho] AAH Eue ¢l AElZ & DR
ok o149 B2 otk AAEL o FelelA
D-R ratio 4.420]] o] 2% & 479 o]lo[n] oo} AA o]
Holl g T Aol Gx AUEA T Agolgn
A o)Al FIIFo] HAE v AR HAdhsigith
W4 Ramouk S5} $8749) 4L F2 ellAlel B2
gro wyor AX 22 & A A E(eft or right
pericardiectomy), 3742+2] M (multiple relaxation incision
of diaphragm), <& Alule] Z4(downsizing of both atria)
£ AN, B A FF AF FEE FolFT Aol
$ ¥ PuEe dacta Heln B 29 4% 43 4
38 AA|(pericardiectomy)s}A| b3t wb=38F A Al(pericar-
diotomy)3t 7}sle] A=} X179
A 3% $74 N2 QAL £
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Zeol A2 vhok 2ol Hotel W Aol UL
wejollAle] AEAe S Ao Az, 54,
Cyclosporine®} 7+ Calcineurin-inhibitor (CND+ FA4AF
Hh-& ZAATIEE 2 719 E sl A AS4e
2 Qal Al Hote] ANAEES BEATE RO
2 dHA k78] olHT CNIY HA4L-E 74277
A3 d3ko 2 vhokdt A oA 9 (Regimen)o] A
9Jc}. Zuckermann -5[7]< CNI delay, CNI avoidance, CNI
holiday, CNI minimization with MMF or Sirolimus or C2
measurement, L8] 3L CNI elimination %S HlZ AT @}
dom A wg wk HAAE 7 QO E Early
CNI minimization with MMFE A3} 2 #43F CNI
% 8% sEv AAA Z3l3irk. Flechner &[8]<
CNI minimization, CNI avoidance, ~Z8]|3 CNI withdrawal
28 523 A3} CNI minimizationS 41759 342
7FH 2k CNIZL AlGA o8 Agd oz A4 A A
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EHQ Edol BEHkn & ¢, o4 2ol CNI
with MMFE AH838F & 293 A&4bo] vrel)r] Ao
CNIE SirolimusZ AZkslAL} FAJol] A3 £ CNIZ
AA 7FA&AF) = ONI withdrawal S 7} £ aWog B
arskgict.

ISHLToll &ald 14 w)gt sholo] Azk o]Ale] 10

EEE 60%2 AA o)A ol 10
AR Bl o4 1 & AE 3a)
A vk o)Al 3tole] joid AMELL 0% E A o)A
oko] 104 AEEQ 0% -FE AHE

o] AL 14 H[Eke] Slolol| A 1‘5‘_ Agol =55 vl
=dl o370l S v 23k A% A risk factors
for mortality within 1 year)@ AXA A&z 14 u|ute]
A% (age=0), A4 ©]4] @A ECMOF &(on ECMO)S Al
AlBACHL]. William 5912 AXHA Ao r &3
¥ ECMOE A &3t ghate] AEEE 2095 Haslgl,
o] o ZY} T} FollA] 25%Tto] AEsF o o
Al F AE 3lole) HF ECMOA & A7+ 2744 7bol g
o B Zel 9 stole AHA AA3L o4 Al oid 370
4, o)A HF 8464 79] ECMOH &, D-R ratio 4.42 & 4
7] AR A 2425 EF /A I AdE AE
A o)A T Algslict. Axgul A3 Dol A
HAA A o] o]FoiA A giglon, & H o) glgl
W 3Ek 9ol “Big heart syndrome”?] ZAHE Holz] ¢k
et oA A3 gl ol ARA o7 Q3 BupEy ¢
% Sbodo] HhAs A, dF o g AsPsto] Adaly
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International Society for Heart and Lung Transplantation (ISHLT): 2007\ H31ollA AAA4] AA%H
1A] w]uke] o], o] 4] R A9 ube Akt Bzl AAl o4 T Aol fo3 9| 9491 H
aapgon, FHA Aol F Hfo® Aol AEEE EUvh ). o] FH dlote A%
A4 22 &, 53 A FAo] o] Ross €A 2H ARGE S AYslgloy € ¥ 4
g #AAA Ve FALE AlY Y 443 Bz2E ALl A9 2y A4} Bz 309 It
A 3NE A FAR-TEAZ 5FA H7} 4.420]) o] 2 vl E AAE AT R o)A 57
o|Al9] 7|4 F8 Ade 3 2% Al Buste wholdt

Fa =011 AR o]4)
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