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=Abstract=

Heart Transplantation: the Sejong General Hospital Experience

Kook Yang Park, M.D.*, Chul Hyun Park, M.D.*, Wook Seung Kim, M.D.** Jae Chun Shim, M.D.™
Chan Yung Na, M.D.**, Woung Han Kim, M.D.*, Cheul Hyun Chung, M.D.*
Yoon Seop Chung, M.D.™, Jae Jin Han, M. D.**, Myung Hoon Na, M.D.** Young Tak Lee, M.D.**
Young Kwan Park M.D.**, Sung Nok Hong, M. D**

Cardiac transplantation has been the treatment of patients with end-stage heart disease since it was first
performed in 1967. In Korea the first case was performed in 1992 and 42 patients underwent heart trans-
plantation so far. The purpose of this article is to report short-term result of cardiac transplantation at
our center.

Between April 1994 and September 1995, 14 patients had undergone orthotopic heart transplantations.
There was 12 male and 2 female patients. Mean recipient age was 34 years(range 11 to 54 years) and
mean donor age was 28.4 years(16 to 50 years). Mean graft ischemic time was 120.7minutes (80 to 280
minutes). The follow-up period after transplantation was 11 months(3 to 17 months).

Recipient diagnosis included dilated cardiomyopathy in 10, ischemic cardiomyopathy in 2, valvular
cardiomyopathy in 1, congenital complex heart disease in 1 patient.

The preoperative status of the recipients were state 1(50%) and 11(50%) by UNOS classification and
class IIT(5 patients) and class IV (9) by NYHA functional class.

All patients were treated with triple-drug immunosuppression {cyclosporine, azathioprine, steroid) and
induction with RATG. The rejection episodes were 5 times in 3 patients during the follow-up.

Causes of infection were aspergillosis (2), and hepes zoster(1), CMV pneumonitis (1). Permanent pace-
maker was inserted in 1 patient. Currently 9 patients are alive with seven patients in NYHA functional
class I and two in class I1.

The ejection fraction increased from preoperative value of 19.9+3.4% to postoperative value of 69.0+
5.6 %.

The causes of death were cellular rejection(1),chronic graft failure due to size-mismatching(1),respirat-
ory insufficiency due to asthma attack (1), subarachnoid hemorrhage (1), and R/O humoral rejection(1).
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These data demonstrate that short-term outcome of cardiac transplantation in our hospital is promising.
However, further progress is necessary in donor & recipient selection, postoperative infection surveillance

and care of humoral rejection.

(Korean J Thorac Cardiovasc Surg 1996 ;29 : 606-13)

Key words: Heart transplantation
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Al Zyo] Al o] 19671 Barnardel] 9ojs] HEx2 R 1E o
B D7) AFA A A rlHel A 2 LAEg o
AR, 5o 2 &5} cyclosporine®] 532
2 1988 o] Foll = AAAI R 2 wind 30003 A E2 o
Alo] Al =|aL girt. 19943 A A& o] 2] 3|7} %
X3 Agol o3} 251702 centeroll A & 26,7042 A] 3y
Hdeh oA A 2 A= 1 E&o] 85%,
53 W E&Eo] 70%, 10 AEEo] 40%2 F24HE A
L et

ol Az 1988y A2 e 1] Z5H] el €]
g H Aol A 7ol 4] AFPe g HAkgiy B o)Al o
g BAle] FAFIH o 19959 99 A 7ro]AL 62
g, Al Al 428, #AAo)A]L 128 A=} (Fig.
D). 3] AAo]4 199230 Ak $H53VF) 9
3 A AjEo]F 37 F8 AEE v Eg 67) WA 4]
Fo) o]Fo] 2 9}

EAAME 1994:d 49 A AAo|Al& AFT o] F
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Table 1. Summary of heart Transplantation
Data Range(mean)

Donor Age(yr) 16~50(28.4)
Recipient Age(yr) 11~58(34.0)
Pretransplant waiting 1~14 mon(3.0)
Donor weight (kg) 45~75(62.3)
Recipient Wt. (kg) 29~90(56.5)
Graft ischemic time (min) 80~280(120.7)
Hospital stay (days) 20~56(33.3)

Foizte] Az 164 504 (BT 28.44), k]
A& 1Al A 544 (37 34ADZ 8| 2 A3 o] HF
64 A= @k} (Table 1).

Foizt g ko] AHEEE AHEH, F9A= 10
el Al sl 2 7ha WoksL, El Ak 200 o4 4# Sl
10eH, 30cH, 400] ol ] 247} 33|, S0 oAl A] 13| ot (Fig. 2).

0

2. 2 YE| o HA

FoiAte] A F-L 45-75kg (BT 62.3kg), A A5
& 29kgel| A 90kg (T 56.5kg)E F-eIxte] A Fo] T3
Zbell vl&) < ekgA = Botoh A AFA 2w F
o] AlAo] Al AR} R F-E 5] o] o] A &ul7}A] o 7] 717k
1INl A 14709 2 37 37) Yo sl v} (Table 1).

Fzle] HaldE B E FH-EA o] 82, A &Y 59,
HEoF 1d42H (Fig. 3), Fd2l $64¢F522=
gAA Al2Fo] 108, s8A ATFe] 24, oA AT
Z= 149, A BExFAl7)o) 189 2AE B (Fig
4).

Tzl @ sz dAPo g FEYPo] 9w, T
A3 ql 7% 59, 22 B3]l A5 23, 039 A 284
I, o)A AR A= sE 2, 0ol A¥Ql S 24,
0o 4] B3jo] 28, Ol A ABo] 139 27 & ¥g
. &3 CMV titer¥ (+)oll A (+)7F 138, (=)ol A (+)
£ 189} (Table 2).
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Table 2. Blood type and CMV titer

M Blood Type

¢ Identical A 5
B 2
(¢} 2
e Compatible 0O— A 2
O—B 2
O— AB 1
| CMV
(H)—=(+)13

(5)—=(H) 1

70;
60
501
40+
30-
204
10+

" [OMortality
# Total No.

Pancreas Liver Heart

Fig 1. Solid OrganTransplantation in Korea(1995.9)

] Donor
B Recipient

0-10 10-20 20-30 30-40 40-50 50 -60

Fig 2. Age Distribution

£A 829 AFel-E UNOS (United Network for Or-
gan Sharing)ell @& ¥-7{-2 ¥ FAL A ZF7G
dopamine®& FoislZ 9lgd™ state 10] 7 (50%)H
FEawF A A AAFIUR State 17T 7F (50%)
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Brain
tumor
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Head
trauma
8
CVA
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Fig 3. Cause of Brain Death in Donor

Ischemic CMP* 2

Valvular CMP* 1

Congenital Complex 1
Heart Disease

Dilated CMP* 10

Fig 4. Indication for transplantation
CMP*:Cardiomyopathy

oldrh(Fig. 5). ®=& NYHA 7|54 E7=
class 117} 59, class IVZ} 93 6] )T}

A v

3. kY

7} W dmjr} ol Al A A ql upH-2- 7k Apo]7t Sl
ARG A AAFE WS s 2o 7ls
b, iz} Hapd e ol e dste] A2 W3t &
BZzo] & Zulg o 2 8 2}ol| A-lines}t CVP lineS Ardd
o] Ay Y A wAE HFH o2 At g
Aoz oA E FX5led 4 Tt

Al =) 2.2 University of Wisconsin
20cc/kg® 120mmHge] ¢t o2 Foisldm AAH EA]
FHA ) sl AW S AUTFoEZN AFRIA A
< g ASAA HdkA]dle deAd#He] 42l cold
saline& A-8-3}i ).

solutiong
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State I 50 %

State 1 50 %

Fig b. Preoperative State by UNOS status

Graft ishemic time2 8039 A & A 280%-7}#] o
P 1207801} 2 A A E3 3o AA
o)A 2 Lowere} Shumwayel] 93] 7]1&x WY& A4
shedch WA FAANAS sPRA YA ANFE7)
upsFo 2 AlMpAl ool A oF 2.5cm Mo AW FHE-H
7HA ANE VR, A A4S 4~0 prolene > 2
B3bsln A9 3 238 3% Aol dEdE By
sl -3 3 RS A A3 A A A
u z3jo] UF ol ol Sl A% oA Aua o5
AlZ17E gt 238 A7lsS AdE T U7l WE) B
3ol I o 83 F-2uk @G 3 A A st

AREHA FARTE7E B8 B A4S A
F4st] AR Y2 AFHL AAesolv F/1A A7)
T3 waddd ] Ak 138 534 ¥ A4
71 AAATE 29+ Al A S F3 PR A
<3t

4 Hdoix] 2

H-9 A= cyclosporine, azathioprine, prednisolone2]
witews 7 Z7) induction§ 22 RATG (Rabbit
antithymocyte globuline)& 3YU7t AW FAlslgdc}t. E3)
cyclosporine level2 whole blood TDX® 2 2 #]-& &5
F-& 200~250ng/ml2, EM Dol 150~200ng/ml, A
el 100~150ng/mlE FABEE Fo3poct
Azathioprine2 W87 $2%7} 4,000/ml o] AFH =8 L3
243819 3L, prednisoloned 1.5mg/kg® 7 PFosle] 7+
=3}l o} (Table 3).

uhao} 9]
Ao|Al gixtel 9 AlE TE
Tabie 3. Immunosuppression Protocol
Cyclosporine Azathioprine Steroid
Preoperative 4mg/kg 4mg/kg
Intraoperative - - 500mg
Postoperative 125mg ql2h
day | 4mg/kg 200mg ”
day 2 4mg/kg 200mg 1.5mg/kg PO
after day 2 adjust® WBC>>4000 Taper to 0.5mg/kg
Rejection Methylprednisolone 1g daily for 3 days

* CSA level  1st mon; 200-250 ng/ml
2nd mon; 150~ 200 ng/m]
> 3rd mon; 100~150 ng/ml
** RATG (rabbit antithymocyte globulin); 2mg/kg IV for 3 days

Table 4. Biopsy schedule

1 month Weekly

2 month biweekly

3~6 month Monthly

> 12 month Yearly with coronary angiography

0

5 HFHEe Tt

! X|&

Table 40l 27 &}e] 41227 A} (endomyocardial bio-
psy)E A7|A o2 AA3}g ) Grade 3 ©]4, & cellular
infiltration + myocardial necrosis ©]A} B 7-§-o A%
uhS 2§ 3lglom A gHH e E methylprednisolone-g
lg/day(IV)2. 2 3947t §F§8bAvt 7F prednisoloned
st Foq3tct.

38lol|A] = 53]2 cellular rejectione] 2xy8}sich. 12
oA &F 4704, S/NYA ZHz} Grade 3AR 23] HA3)%]
2, 1364 &% 7044 Grade 2, 1470 €5 Grade 3A
WA ste] ztzh fjeo] wp e 2 X H|slgl e A7) ks
3tgd 2o RATGE F7F AHS-3F dl = flsdet 1A=
A2 2 oFF B4-8 FX3 224 Grade 3A, 49 Ak
$o] A X585 A3ttt

6. HHE ¢ AlUE

o)A F i A EF o 2= A FZ (Aspergillosis) 7}
28 HAEAL 13 ANAEL vle]al A HFH (CMV

pneumonitis)e] ¢} AFF FAjel A walgel A
E ] (Herpes zoster)o] 13, 28] 2 RATG FAE- Yol =

— 609 —



W5 o)

Aao|A Bxte] QAN D

Table 5. Postoperative Complication (CMV : Cytomegale
Virus)

B Infections

Aspergillosis 2
Herpes 1
CMV 1

B Noninfections
Rejection 5 times/3 patients
Permanent pacemaker 1

Aol 19 LAt}

A A FL2E o)A T AAREFLR S
oA dfE9uy FA19E (Intraaortic balloon pump)®
=9}Fqla 1#e)4 biopump7} . asdtich ofF-Eo]
cyclosporine A ¥4 2 QA A7 Hxr} A shel ot
FLF s 5= A

6ol 4] FA= 47L& Be] isoproterenolo]t} o1t
%.7) (pacemaker) 2 amiodarone, theophyllineS %3}
sl A AAF Bl 522 3 EEg oy 1AM EF A
ol A &R £F VILA FA AE7]E AR s
t} (Table 5).

o] F Attt Fal= 147 F ¥ 2 (Table 6) 131 o A=
Ak 28A 2 S5 1304 A A} ApAle] HAAA W&
Foslez A EA ARubS-(cellular rejection Grade
3A-4)0) HABt A g At A= 524
22 HPA Al RA (ischemic cardiomyopathy)sl] 2]3F
UNOS state 1 Abell o] 9141 A A] (impending arrest) 2] &
ol A 164] AR} A o] Aukgront &F 33UA T
A AR A2zt o3 IFF AR ApR3sa
o} AR = 1A AR S A R AT g s
A AGA FAAES TR 434 A3 SF4HE o
Al F9A1 A %] (impending arrest) AFel ol A 244] A2 Y-
B AAE AEsteh. FARHeHAA A 1592
v, A7) ARE AR 7 Alnlg) 27 ¥ 7]
ojAstddrt. ¥l Fo AAuldie] gt AR Al
ARz A & M3t M w3tg ot F 100YA)
o) 2141 4e) wkA) A) XA (chronic graft failure) &2 Abuk3}
At U A= 234) AALE 194] ofxte] AlA gzt 4
A7 g g Aot FHAe AT HSR
adste] gld, AF%3l 23 (subarachnoid hemorr

2] 7|
1996:29:606-13

hage) 2 Ap23ls]l &l 732} JA] UNOS state 122 A
o7k Asted Aol sisdeh oA SEpe ¥HE
2% B SRR Ass Ajd3dn. 5 294
A7) A FEE 282 Abgskoh oA = 394 F
A2 394 FAted A AA7] S-S dgkedl £F VYA
el FaAFo| $Edolol HAFE A7) Bo] EEA
A< (wedge resection) ¥ amphoterecin B 2 Itraconazole
o2 A7 F3 3l 3 AbE3E7] 25 - 2A G A
M= M EA AR Ao £F YA A 2
SFACl Wt s, WARAl AR a7 HY
o2 Holx AAA A H-uk2 (humoral rejection)o] 2|4
it}

7. &% A

&

% GF 4977 20404 s6Q = FHF 333UelIql e
W ojMeenF2 A AUE vlwstd HA wEAs
(ejection fraction)> &l 19.9%) 4 &F LA 9% =
Absld AL (Fig. 6) &% 98 o 4] NYHA 7|54 7= 4F
AR &3 class IV A class T2 340" 4-$7} 28, €A
class IIL IV A class [ 4% 257} 78 A} (Fig. 7).

o &

199413 <A Al A o] A 832k w ol ofshd Al Aol A&
WA E Ao FEH ATl 47.2%, A2Fo] 43.5%
2 e 2y oA = 23y fATHAd] ALFE
o} o] W 2 gFo] HI o ov oA = (R 7%,
= BA 80%Y) okl Al 2 %] ok o] F 1 sl
AA A Q Azt 0] A Fell & B 19883 o] F <17} 3000
45 7t A3ate AER o oAk 54 R e A
AQld) o] HjH o2 FoJi e FF wfFolet &
Pl

o)A 4ol FolAbe} Sl Al B3] ABO Wois AN
Algstejol st 9] Y ZALZ HLA typing, WBC
antibody screen, lymphocyte cross-matchingS E 4= glch.
5% HLA type 428 2 %2 01712 to} tle)
A} XA okt 9l*]%H, HLA2 compatibility®} chronic
graft atherosclerosis®} ¥ gle}i R gt}

H2go) o|Ho) BHY BAE HH Hehs|o\7te) et
2otz HAbah Relh Fostelet woh RRe) B
A7} FrEAol HEWQ A4 Bel, E315 WAl
757 Mol BAL 7T 3R ARE scir) o)
Aiele] ol Folal ¥R ARE Erlshe A9E 55
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Table 6. The Summary of Mortality

"ok 9]

Aolal BRte) 2 aks mF

No Recipient Donor GIT(min) Survival Cause of Death
Sex/Age Sex/Age
1. M/28 M/18 180 13 mon Cellular rejection
Self-discontinued medication
2. M/52 F/16 82 33 days Respiratory Cx.
3. M/11 M/24 200 10 mon Chronic graft failure
(Size Mismatching)
4. F/23 F/19 109 21 days Subarachnoid hemorrhage
5. M/39 M/39 170 5 mon R/O Humoral rejection
DOA
GIT : graft ischemic time
Cx : Complication
DOA : Death on arrival
Be] Habaks 44 Aol Bt AR 3 &4 50 69.0+5.6

o2 g BESs FURIER, A2 32 AT A
AL o] H7] #4922 Alineo|v} CVP lines& 59
slo] RS YA 22 AT EE o HFHAl A
EF o} gt

FA e FoIAZe 2 FA} 404 o]3}, 3}
454] o)3}, TodAHFH A AFEUAE 20%0]3},
A|7t 4~54]7}, adrenaline §<{g1o] Dopamine®t2 & Su
glkgel3l, A< HAHo] glolof sl FFAH
= glojo} sl 2A0) dAsIA AL, A7 o] A Tolok
& 2=} 20,0009 o) Bl &) FHAR= v FE53 U2
atoloto} A8 ssAlolsl, 7] BUAE 0%, HE
A7r  6A17kolWl, Dopamine Wab ohuiel, e
adrenalineo]Y} noradrenaline <% 3|43}, hypox-
emiag I )7k AsaAeS AT A T
A%, HF 5 APAE o)AS Al Y AR
£ upef Bgaht @3¢ FEAAR] £FA]7| 5L sk
2 o3 d 2219 3l oYy 7hA v dukAQl Flo]
B2 o)A gt Fdd a2 4% 71EE Ate
Zo] daslch o o] EMAE 114" AAAH A
22 8he o] A & Al - o] A18}3L UNOS state 1 AFed o] 4
o)Al st At T2} =3 A} A Fw]7} 152 27] BUA
of & AlRHog Aslgr). 53] AolelA o]FA
o] A A &o] F7(FAxHF# A} A FH|7}F 2.00]H 3.0
ol Af)ell Et opihalg Fuk3 big-heart syndrome
& 2% 5 Aok R

FAAZRIE 8 A=i7hA] We] &HIL Sl
0 B.9lol 4= UW solutione] B} A& x|} of v]3}e] 9

70 #_

00

S
=

30 | 19.913.4

20 ;-1
| !

Preop.

Postop. 1 mon

Fig. 6. The change of ejection fraction from the preoperative

to postoperative state

preap. postop.

Fig. 7. The change of NYHA functional class from the
preoperative to postoperative state
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AgolAl aRte) 2 A4S TE

shea B3 Abgsha sy ot 29 ERe A A
Moy e AFo AT AT S H o
FN73E AHsa gledl Fosop AR
C]—IZ).

A Aol g7iao iz AR FAA] AR5
urgko g AWy F7HE-71A HAE 7Fske Lowerst
Shumway W&o} e FojAl Ao Alsloh A= 3-&
dAste AN E o] §sto] FAIN-E EH38hE Cabrol ¥
& Fo|" 27} glolg et FHFde T A ARl A
AL FHAte] AN 23 EFsh=  Bicaval
Wythenshawe techniques®. & 7)%2] $=7)q) u]3}o] -4
" (RA pressure) ZHA, AlHFAIWIY (atrial tachyarrhy
thmia)?} ¥l =& W33, IFAEE7] o] AHgl e ® v
I, R AgPAZTE AL olnA £3& Fol 9l
717HE Y - Jdokx B gl

Al Aol Al Fo = Fut A A TN R Qg A =o] o
AlA AR 238t o 50% AN A 7R WA sl AL
2 deAd glon E3] 20%oAE AEA Q) AWo] R
gela R sy gioh?. B ofdf oiFt A B2 Ql
FAlub%7], isoproterenal, amiodarone, theophyllineS-'”
o ghodch

F5o) A7 A F-u-8-Al methylprednisolone 1g-2- 3U 7}
FoystAv} A2 prednisolone £8-8 Z7FA|A 2 &3}
ot Ealo] kB85 %] ofwd 1# o] A= pulse ther-
apy #utolya} methotrexate®'® Fod3be] ot Abapals]
o}

8= AlAte)r] Z7)o) cyclosporined LEE 2 HA
g FA 012t Bl M= cyclosporine F-of 3 A 9] wt
A=E HuFE 188t 7] 250ng/mlZ §-2 512 A]
polycional antibody4l Rabbit antithymocyte globulin& Z
7] 347 Fodata k. =g oA F o E gAMTE
Immune globing Fo§te 24 27] AALEE 7H4 A7)
T EIE Hadch”.

Aol Ale] ghatoll M 7] Al A kAbol A gt A&
ez ztelmi Al ol AHAA AlAolale] A& =
ZFlaL gl ot FARE WA Agoldt o Esle 94)
A Arefel] glct. aheba] v) =] UNOSS} 722 A =17pA Q)
T FAR FFE B 7190 e g0l
£} 283 w e AAAE EAlolth AHEA Q4]
of F33L3 YA o} HALE WA o7 QA E}A] 5L
UL B8RP 2F2A} RYBAFE AN e 45
olt}. ojAlpEn il ol HAAAA | it HFAH
A& shue] S A sl of slelzt €.
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4 £

B A= 19943 4 € e 19959 997HA] Al Ae) A

148 & Al ste] 23 2 S A9t

1 gyAdelE 12028 37 Wk HF Feakds
344 HF FoiRt A& 28.44)01¢ic}. o] A A%t
2 80-280 o2 I 120.78-0]d ) o] Al F st
< 3-17d 2 4 1ol

2. FE A Ao 2= FAAAEF0) 102, HPAANEE
o) 2¢], BtAIAl T 0] | ), B34 7] o) 18 )

3. 2] - Abe) 2 UNOSEFof w29 class 10] 7
(50 %), class II7} 78(50%)si 2=, NYHA 7] A&
E-2} class IVZ) 95l o] g},

4. 2 E 312} cyclosporine,azathioprine,steroid & ¥ 43
9o, 27] ol RATGE Fi3keic}.

5. &% AlxA 7EakE 39 3hxlol| A 53] WAl Elg)
IE5F 9oz AxlgFe] 2@ HakEAle] 198, A
A Eutolzi A #|7 o] 189}

12 o)l A o 73 AlubE7] & Abslshadt

6. 31 19.9+3.4% £ ejection fractiond &30} 69.0+
56%= 7} H91, £F AET 98- NYHA 7]
AR 10} 74, 117} 23 ook

7. EF AP SEHE, JddEE AlEAR ARs 1#,
A7) EL A 2JgF abAdol Al R Fo] jof), HApikate)
A ZFFAe] 19, AFH3EY 19, AYA A5
o] Als = A7) 18 At

Ead

= |
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