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=Abstract=
Early Results of the Heart Transplantation for End Stage Heart Failure

- - Joon-Ryang Rho, M.D., Tae Hee Won, M.D.*, Jeong Ryul Lee, M.D,,
Ki-Bong Kim, M.D., Yong Jin Kim, M.D.

Fourteen patients underwent orthotopic heart transplantation between March 1994 and May
1996 in Seoul National University Hospital. There were 9 male and 5 female patients, and
the mean age was 40.81+12.4 years ranged from 12 to 56 years. All patient were in NYHA
Fc III or IV preoperatively. The underlying heart diseases were dilated cardio- myopathy in
11 and restrictive cardiomyopathy in 3.

The mean age of donors was 24.9*10.2 years and the causes of the brain death were
head trauma by traffic accidents in 8, subarachnoid hemorrhage in 2, 1 asphyxia, 1 fall down
injury, 1 brain tumor, and 1 drowning, respectively.

The blood type was identical in 11, compatible in 2, and incompatible in 1 patient.

The direct bicaval anastomosis technique was used in 11 cases, and standard right atrial
anastomosis was done in the remaining 3 cases. The graft ischemic time was 158 +44
minutes ranged 94 to 220 minutes. There were two hospital deaths(14.3%). The causes of
deaths were 1 right ventricular failure followed by suspected cyclosporine induced hemolytic
uremic syndrome and rejection, and 1 delayed massive bleeding, probably from rupture of the
anastomotic pseudoaneurysm, respectively.

The follow-up duration was 16tX9 months(3 to 28 months). There was one late
death(8.3%). All the other patients were in NYHA Fc I except one patient who was in
hospital because of the acute rejection. The actuarial survival rates including hospital deaths
were 931£7% at 1 month, 86-9% at 6 months, and 773+ 12% at 2 years.

Conclusively, heart transplantation is the good strategy for the management of end stage
heart disease with acceptable operative mortality and early follow-up results.

(Korean J Thorac Cardiovasc Surg 1997;30:876-84)
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43s) BAE A} 9 A7) solgon Fad
£ 41 T 12(12~56)A1 °)3eh FEAFES] Jl% 74
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F(cjection fraction)’= 22+ 10%©9~40)0]Le™ HF 53]
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49| A7} A AlZH S (dilated cardiomyopathy)©] S 3
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FA} 119 A} 3Relgen BF AR 25 + 100
~anAl oIgtek TAIE B AR 12418 AR A
35 BAlA oARLT 4748 A FeeE Az
A AE ARSAL dgrort AxSHANE A2 $%
o] AT $84] FURAY AT SF0] BAlgn

e g RA olAF T HAel WA
A7k 2AE Fu 29l AR 8 AT ke A
o2 Jezon Hate dlegs aFAae] 7t &
Aol gH@oz P UYL AnLst  E(subarachnoid
hemorthage)©] 2%, 71Eu) o] &4 23t A4, FAta, o
F, 292 Pt Sol 47 194 Ygiek 149% 1099
Al QoML ARt olfel A%, 7 5 2Helabe]
7] (multiple organ procurement)?} ©]Fo]% 2" 1455 8
wol) glolHE A7) ZelAZh g glol Fol A4
2 RoA § F BYoer olddh= HAE o)A
oAee sagieh

. SOIRkeE o Ate| A% H =(Table 3)

FElAke} TR AT dAE FHAE JES
¥ o 16 = 12%RANFe] FH, -20~40%)°13 2 11732
gal ZojAte AgE 799 FA ful|Akel 49 Al
Aol A o) AP R 35 A Tz AR 2] A
S8 2ke} 199 oAF AL A o] 2= ek

g3y 11959 Aol ojMe Falake} FAL e
NE QA Lidentical), 2789 FHAlel] FlolAEs AF
(compatible)3} 5.2 1O o] FTjxie}t 27 A¥, BH Y] 3
A, 19¢] Ao lojxE 34 H(incompatible) 3}FHTHAY
o] A 039 :8Ap.

1435 999 Bxpll N 224 oAl FPAAHHLA
typing, HLA A, B, DRI AlPom B 49708 27 %

oAxte] 24N olagelo] BUSAh ARG AN

(cross matchingy: 792 A}elA AfE|glon 1752] Fap
A 3 B AE FA7} kol o FAe QojME
F T AT &4 2 3 B AE A7} 25 4010

4. T

BE 82 2972 (Swan-Ganz) E8-& 44isto] #F
w3t @ AR g(cardiac index) $AE 7FssHA sigiek 4+
HAE AT FTANE F FARAE #E e =9
193] dgsle] FoAAgo] FHA e 2 do
G2 Aol AEd $ UEF ATE =AY 5
AL 759 Jlrte) stgia AR 2 s At
= A S A ARFOEA e Sl
A & 4 JEE S5k A% AEF HA e G S
1< (single layer, continuous suture)§-33F Th A1 o](left
atrial auricle)?]l 7F= E3-& A3t o] 2¢E F3 W
24y slEar2-9l(cold hartman solution)s A& FYU3l T4
ARe 38 £4& Folgln ¥k ofF diEd ¥
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Table 1. Summary of the Recipients

No. 14

Age 40.8 + 12.4(12-56)
M:F 9:5

Body Weight(Kg) 55,6 = 12.6
NYHA Fc (II[/IV) 6/8

Ejection Fraction(%) 228 £ 104
PAP*(systolic, mmHg) 588 + 14.6
Diagnosis DCMP** : 11(VCMP**** : 2)

RCMP#*** : 3

* pulmonary artery pressure

** dilated cardiomyopathy

**% restrictive cardiomyopathy

**** valvular cardiomyopathy
Table 2. Summary of Donors

No. 14
Age 249 + 10.2(7-47)
M:F 11:3
Body Weight(Kg) 613 = 147
Multiple organ procurement 10
Extraction from remote center 8
Diagnosis head trauma : 8
SAH* : 2
others** : 4

* subarachnoid hemorrhage
** brain tumor, asphyxia, fall down injury, drowning

HE59E T4 o 371E AR dFY AAE E9
bl sy AAE 2714 8 AAA Yot shotye HEY
Z =¥haortic root cannula)& F3 A& AF3 ARF &
g EolnA dgich

A& 279 ZAo) oA E AR AA dAslgl oy
(Shumway H¥H) &3 G G750 A 345 AL
e AR R s 47 dAshs e A
% thWythenshawe bicaval method). 152} ZA}bel| glej A= 4=
£Ad A 23 zAriA Y(persistent left superior vena
cava)?] F&Al WA=l A A YF(coronary
sinus) S A7 AR $AME AR QA PEE ARSI
or AFE2RE o|$El FAARY g oA
A7) AN wiFe] A B FHEE oA
o] BAAWMES B3] &8 AAANE AE F4ES
A% T AAAE 147 Aol allopurinol, WIEH E,
methyl prednisolone X A I2EM)E AT ¥ AQF
Adstgch A AEe A5y AXFE 97 AAA AAAY
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Table 3. Matching between the donors and recipients

Body weight 15.8 £ 11.9% (-19.7~39.6)
(mean absolute value)
male(7)
Sex male(11)
female(4)
male(2)
female(3)
female(1)
ABO typing identical(11) A 5
B 2
AB 1
o 3
compatible(2) 0—A 1
O0—-B 1
incompatible(1) A—-0 1
mismatching of HLA A,B,DR 49
HLA cross matching
anti T cell Ab all (=)
anti B cell Ab one(+)

(cold crystalloid cardioplegic solution) 1500~2000 cc& %59
93] 23 53l £U9T F AEYor AHe AL
4T 7 Aol Yol Enksisict

% oA ££Yo] oAl A UFY A
Mg Astgon ssste] w& Aol PGEIE A
% AF3qck

5 MM ¥ % HFEHe| Fet | A=

FEAE ANEZAEU@ mgkg) Y azathiopurine(4
mgkgye AT Fo313em & Fol methyl prednisolone
500 mg& FA8IAel €4 immunoglobuling A3t A8+
[k

$eFoE Alo]FZAXE, azathiopurine, prednisones 73
T EBE FARIG R Aol2RATAL 2I)dE BEEE
£ 200~250 ngiml AEE FAFEE 55 A7 o
Zrastn Adoleld 371 SE7bA &84 EolAY &
o £55 HA3) 3}4c) azathiopurined] -3l WHF
$:2)7} 4000 /mi °]4 HEE 35T prednisoned Aol
100 mg/day 2 E-23}ct AR} £5FE £ 5~10 mg/dayE F
oA&tAY o} FAY ek

ARNEY) A A B, AAE, FH XA A,
AdE 5& A7z Aste dAlse A, AW A
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Table 4. Endomyocardial biopsy schedule

B e
Moy
ox %
2 to

Table 5. Operative Results

1 month weekly
2 months biweekly
3~ 6 months monthly
7~12 months once a 3 months
> 12 months annually with coronary angiography

B39 RAS AL A ARE AW el

SolE 4 ARE A2F A AFE Agsianh
W ARE ARl YolE A 197 F, B
& A%, 3~ E W, T~ AL 3R @

o
W A7IAez Agon 1d o]Fel= 1del & i A3t
AchTable 4). At AN 27)(2F 2~370Y)oll< grade
11 o)A, o]%oli= Illa o]AFel AL A¥uke X235 sk
ARHEE-2] X E3 methyl prednisolone(l g/day)S 347 4}
3}#1} prednisone(100 mg/day)*‘ 347F AT 431

6. SAHEH X2

BE 24 PPEERAE BARGeR(IEE 2
$ele AEEEEEOA FA4Y AFE AT
SAS ver 6.04& o|-&3}o] dA&H4al 7§T°ﬂ-—' Wilcoxon rank
sum test, Wilcoxon signed rank test 5-& Zrde] Aol @Al
AR83lgl o w|dEHq]l 7S+ Fisher's exact test <}
o] #&9 AFL 0058 71
2 3glom AEEY 4HE2 Kaplan-Meier method(product:
limit survival estimates)S AMS-3}ich

4 3
1. #&38%F Z{(Table 5)

A7) oA A% o) F4 ot hEu T4
2 Abdshn A7) o & B9} 34 Yo BF 4
AZM S FARZe AATL FPseige -?%7%
S5 gtelo] o} PGEIE MR A97h 59 Slgick of
ZF SaRHow $AA BxAA(ght ventricular assist
deviceyE AMSF 1818 Adstie BF 24~4843 Y
PGEISZ #FE 4 3tk 139 A glojA= o5
FARZ] A EF T 2 sl JfEEE A
st siasl EHE“J!—% AL A7t gglen A
2 &7 ggolx B3 28o] Aigso] AAEEE AW}
o A&s}3isl

WY Ak 28(2/14=143%) ek R APFEAl= 124)]

graft ischemic time(min) 157.8 = 43.8(90~-220)
operative methods Lower, Shumway : 2
Wythenshawe bicaval : 11

others : 1
hospital deaths 2(2/14 = 14.8%)
IABP* use 3
RVAD** use 1
hospital stay(days) 350 + 14.7 (18-58)

ejection fraction(%) 58.1 = 4.8

* : intra-aortic balloon pump
**% . right ventricular assist device

g ootz AT ATHTE

o] 65/30/45 mmHg, A ZF AFo] 105 mitE ¥ HH= I
AQct. e F A7) o A

SE 8} 40~50 mmHg) FHAALE H7] F + &
A 2o} vz $ARTPAE AUNAL olF WAL
2 dAEe 2F 4R He d ¢ T
99 £F TAeNE ATEF/] o= AR,
A &% 1084 FA AP &4 Bgen AlER
238 A £33 85%5FF(cyclosporine induced hemo-
Iytic uremic syndrome). 2.2 2|4 =& e B Alo]ERA

2L Fn #%(E) FFANE Z2E(horse ATG(antithy-
mocyte globulin)& AME-3IR o A ASE dad 3
4% 9 AR % ohity Ar|FALR 3l &F
2795 APdsisict

T A AR 4741 AARAIE A ATHEE ¢
I A BAGlen A% AdeSo] g3tEL A7)
2] A ot disHd FAEL ¢ PGE1Y AH22
Ae)7) o2l ATE + Jen FHAAE F7 F A
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fA3le] ¥3A|
A dAPztoz A L71Ee] A (gangrene) R AT
u} El(superior mesenteric artery)®] ST Qg I HIEE
on gteroid ¥ PGE1R 2| &3l gth o] AHA S
A7} A&E o] Q23 E 7] o|gko] HR| kst AdzA Al
138 Z(pericardial hematoma)®] 57}3}= AR Be AGAE
N4 (pericardiostomy) & Astgen A ANed dF &
87 APPBIRchEF 5794). ¥2E AdsA e ke
F& 2734 A5y £39-92 7H F 9 F(pseudoaneurysm)
9] gkdef] ot diF E8o] A=tk
17899] ZAlol] gloj A= ABO EH¥ o] FA3Ls ]‘93\—9- x
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Table 6. Follow-up

Duration{months) 162 £ 9.0(2.6-28)
Treatment of acute rejection 1.8 3
Late deaths 1 (1/12=8.3%)
NYHA Fc 1QD

I (1)
Infection 2 (H. Zoster)

Survival rate(%) at

1 month 929 + 6.9
6 months 857 * 94
1,2 years 77.1 £ 117

of w2 F4 AFALE HAEA(CAVHE ABsigon
Sa}elol] A2 Y47 plasmapheresis). & 2] B3},

o] BN peAF AN 55 Bolo 1
9] ZAtof| Al AAAA A A oll(complete AV block)E
ANAez Bgloy & 29A ANEFLE Solgton
279 A NME AAH o2 APAFL] 2 Holtrt A
A 24502 Solgr

Shumway ¥38 £eH-& A-L31309 27]) 299 Al A
F5E ol AP A&F W A $AlAlY] ¥
£ Bgov} 34 A A AR 3L [0 3
A& 29k F AR B A= AT A
Z(endomyocardial biopsy) & Z14te] el o5l A
F71 A Azt o|Fe FlAAE AR £ FA
o QA FFE ol AW 4RE 2 A4+
ot A QR glo] F sy 1) $AFEER
FoJgk Aol ATk

F&% sFe] isld #A 19 oy FAA A&
2 3E59n AFAAN 34 2 dEHE AArdAse &
Aol A e Fa-E ute] P912)9] D7N(dehiscence)”t R
o A} 19 igloy F 3 EFH 299 Al 9le]
He AdAE 9 FEEE Al A A& (pericar-
diostomy)Z} ¥ S AlPslgict

T4 P4 228 £ 104%° ERPY FEASE gEF
581 = 48%% EAEA oz f25A F55ich

ZoAA 3] H A 7K graft ischemic time)S 157.8 + 43.8%
(94~220%) olgl o] At 29& AlQF 129 AL H
7 ALLSE 35011474018~58)019 2w eA WEY
hZ7] #H5 9t >50mmHg), 3474 HEA L 2008),
444 NYHA FcAL, Ad, ££% d5dy F4%= 9
PGEIAHE 53 Ao AR {4t elst
slet.
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2. &5 HAtd K Table 6)

1) 2o RS

ABO ¥-23 5 AloJ§ 13199 FAlA mpx|ut F3
A2} FATA AL ~28449) &S 2P F4 AT
< H 1.83)(1~43)oll A Yeptch. FAAAES A BF 2
Folujel] A3k Aviel AAA grade 1T o] LT WSS
wE AEE FAARSo] ole} A FA Ao
I - e S

ABO ¥A g2l gloXE $eA% 34 IA AN
(acute humoral rejection)o] el s53ef A HAwH
(plasmapheresis) X methyl prednisolones FAFSle] X232
W &% 4345 Al AN grade MaZ et A& &
HEol=2 Xaslgdch olF &3 25/0€97kA 9 A
o} ojAte] Axubg Vel kst
149 Aol glojres €F 1694 34 FAARSo]
%127 methyl prednisolone % 737 prednisone & F | &3
A8 1595 A A A4 o o)k Avaks
Rolz) giokrh 2y &% LA FAANL o
ARA P AAGESAE o] OKT3E AMEglon o]
FA=Q olF 197X FAHAMY o] ol AR
152 Asith o] FAel lelM A A o]Algk4 FEA
M A, BY R4 EUxE 2P oH(DRE AABHA| F

53]
2 3

okt RO¥S
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»

3, 53] A28 EYX7} Y3k

o2 #e dME &F AR FAARSel <
3] AARA ARA, HES(sepsis) &2 2| BHIgtow vix|u}
FAGA FAARNSE 83 AHE §I7TE Feldich
ABO ¥A3 ojAleg A 19E A3 13%M A
o2 A8E 4oz P APukSe] A |rkA g 7|7t
L 324%220013~61)Q %tk ARE QP FAAR
29 34 glojM HLA 419 £YAAXE, HLA cross
matching, ABO ¥Y39] dxA¥= FAFHoR Fodt
o]z} flsict

2) B0 MEB

HAAe A3t 127 EFoA Ao shsslgle
BEF 2A47)17H 1621£9.02.6~28)78Y o|gict vty Al
1% QP AE 1/12-83%). "H)APFEIE 46418 3
A A AZHEFBAR o)AeeF 234 F4 AP
o2 &g Aol 3E A Yot o™ FAVL dd &A
2 53 LA HolA AA] Ay Al
WA 2] oskout bR A Alsgk Aliek A Grade
Mag Ygd 2oz Xol Afykgd o3 Aoz F55
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Fig. 1. Actuarial Survival Rates

WS 238 Qg 17H%°ﬂ 92.9%7.0%, 671€l
85.71£9.4%, 14l 77.1£11.7%°]3) o] AZ &L 247}

A% AR A9 Qsieh 299 Aol 014
<F 1del AAEAMH. zoster) Z}‘%O] Uy Z 545
vl olgjel B PASe gl

4) NENE U B 87

wA 2AGA FAAREEOE A8 BT Gk 19

o} 44 e A A@%m
e 49F 298 547 AR WolA ggo} A
29 WA gt 2

AR Aol e 7] AFA 829 7P oA
J XNager AAFn 9on FAAAH 04 &3] (SHLT)
4 199403 2ol w2 19933717] 26,7048 9] A1) 2o]
AlgEgen 1d AEEo] 80%E A3l Ao Hoigl
o o B 3,0008 A Aol e] g Aoz
Hol 199537k 30,0009 ol4e] AlelAle] A=l &
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34 A7o] A< (orthotopic heart transplantation)] &4
L2 Lowers} Shumway 3 4& =+ Cabrol 343 7EL°]
ojA A PAY FE WA AN B
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W HEHE BXo| 3 HTolAEe]
9 LEAe] e @12 g A 9 sjofgs
A|A o1 A s=(Wythenshawe bicaval technique) B8 S-o] ¢
o ALY dhgo] 0] WlmA {3 4%
T Q7] el T4 AlAolAeY BF 0T Ao} gte
U, #ZE] o ‘ZJ T-E(geometry)E A A 4}
Mgt 1) 2x g FE 2L AN $F0] v

o=\
i

o
2
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39.

ujsle] Al7)%50] A }%’ ¥t ohel £ A (sinus node)]
EALE A ¥R dAo] Wty Ruse] Fa49
o] #Alo] AFHm P, FARE A Fitsh=
PR A F2E A3A7A ) dEel £F et
Q57 Ao $Ate) 203 AutEske 2712 J1A
21, 90% o2 W FAllM A FEEE Ho|H
AF A& Adsfelsle A97 Aon HE Filste
297 AR iR 3 A o gA S o 3
Folu &7l Aolrl otz Bastn g, &3
Dreyfus 5 oA eal ofe} #-4- AN Ex 2k o
Asle S sl YL 29E Rasin g 2
oM = X3 2799 Ao gloj-E ShumwayH WS A}
3l e or) 292 A BR ol FEE o)A}

5 s us 2 a7l
F el Aol g

& 4~28% AL 15]1 QT

%7) %‘%J_/‘}“Pgﬂl IS AE AEAAZR o8 71x]
7t ARHI Yot 53] 3R] Ak 4 7| AR xgA
9] AR, FAAY del, £ A% A9 GAAY AR
So] 27]309) AFEe 9L wAdy RuEn 9,
50, 604 ol ke] slAte] A AFEo] ozt i BE
£ e s 2aode ¢4 P AR A
Bo) vkl SaAte) ARe 2] Skl FPL A
A ety Fstn %lv}“) Folakel Aol 404 oAkl
AS $4TE] ¥ FEA 9o Ibmhin 52
AT AHE A TN APIE 23 WA}
A 5] dols e s Az 2 BYEY 23
& AWl ARsHel olge] YA WAFHABo|
RE TAAE AR FoiAld dFo] wrhlE 4%
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AR A& Ble] F& ARE Qe s Yo o]
g AFEL oA Aol uls TAAI} AdALE FF
gk 8 AgolA xapske w7t 2o sl

28] 9 227} A A FEATEC] Foe 2
o} o gAz} doke e o

2ojAlAe HEAIo] 4~5A7t0) Pod FaArEC]
zZ7 ke RuHw et 2o B w2d 6231
NAE 2eAEe] Geg nxA geoa o0 =g
ZoAA HEAZMRYE 877 B AN R RBE
Qo) 257} % o Foeloke R Yo

A 2o FYAATo $¢ AVES FAGE B
T gon] RPN AR wolEoAn PR
a8 $eA 8 Ago] 4 wit o)A ok AN
27)% A7slA 1 444 Nipride, PGEl 5& AM-3H
A8 A dol=d F o|ApeS W FL& AAE
A&+ gvkn I

22 A o]Algh ¥l ANAEE Aol A
Lole 1 F8A40] e A glu dxAxe] =t
Sgohs Aot o] AR 545 @Al 4~8213F
ulo) ghs) A o]Alel) glojAE A A oA Fe] o
A= £ @ FAAE e Ao] s 2R o
NRAEI} 4% PEL 2A AL AR deve B
2% gle] L F8Ao] A= st} 22|y} Hosenpud 5
o] ZA| Algso]Agslo] S5 Aol ARAES
2 A7 Al w2 22 A% 0|4 g FAA Y
£22 A8 02 foslA 27] ¢ 337149 AEE0
WolzE Aoz =ojglet B8] 2AAY oA P A ¥
DR E9(loci)] £U7 45 AES0] ol B
watn glon web dAE =AY oA Fde] dAA
2o wh Agelal st $ALHAE Ale 2%
sl ut gho 2 QAFAAeI AR AL st AR
o]Alo 2] 7} (bridge to transplantation)S EF3] 4%
shlEts 22 A o]Agd 53] A Y DR 4471 4A

£ Syl 4 £498 Foisle Ax mejsof ot
A

A A7} $2% A M 2 %S vAE A

A Qe ZA AlAo| A e}s|e] Bue] mEm

Q25579 Ego] AaPAY, AAdreFH, o
22 Aegd A 19 AE o] FAYAHLE 9
Ge Aow ¥uHEy 9lrk 19924 Total Arificial
Heart Registry7} 2.8t ulof} mf2ml AlAoj2le] 7lmdgs
AZAAE A FAF 69%7F Al A S Al wgken
o] BAEF 57%to] 19704 AFEF ZALR Ho jlow,
Tbrahim 5-& 57.8% uto] olA5=&% =AY 4 YL K
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aatm Q.

3 AR gl YoM B3] $¢ A¥Ae] w2
Bl Yo 44T DEE A|FRAE] A%
& AsNAoERN ¢ AFES Fol7] WEel ALG,
ATG, OKT3% & oFE-& ARgsld WA aztel 3lojA
r AlolZ2e2xdn ved AhE Ro|dAMx IHE U
22 ArEd gle] o & AFRE Holk Ao FHelg)
l;]_13).

olAl el AR Agelle] W) AFA FApe A
eWog Az glen Aol FHls A AAeAE
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