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Clinical Experience of Open Heart Surgery under
Extracorporeal circulation
— Review of Operation 131 cases —

Hoe Sung Yu, M.D.,* Jung Ho Lee, M.D.,* Ju E Kim, M.D_,*
Byung Yul Kim, M.D.,* Byung Ha Yoo, M.D.,* Yong Hur, M.D_,*
Wook Soo Ahn, M.D.,* Myung Hee Lee, M.D.,* Chung Hun Suh, M.D.*

During the period of June 1976-October 1980 131 cases of Open heart Surgery was performed at
the National Medical Center in Seou! under the extracorpocal circulation. 77 cases were congenital
heart disease and 54 were acquired heart disease.

The age of the patients ranged between 2% and 51 years. For all patients partial hemodilution tech-
nique and moderate hypothermia was used during extracorporeal circulation and cardioplegia was done
for myocardial protection since April 1978. 41 of congenital cases were non-cyanotic group and 1
case died. 36 of congenital cases were cyanotic group and revealed very high mortiality rate (16 death,
39%).

53 of acquired cases were cases of valvular heart disease, 34 mitral (3 death), 1 aortic, 4 mitral with
aortic 12 mitral with tricuspid (3 death), 2 triple valves {2 death}, and revealed mortality rate of 15.1%

(8 death). 1 of acquired cases were feft atrial myxoma. There were 25 cases of operative death and

over all motality rate was 19.1%.
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Table 1. Cases of O. H. S.(1976~1980.10. NMC)

Cases Op.-Death Remark

Congenital
Acyanotic 36 1
Cyanotic 41 16
Acquired
Valvular 53
Atrial Myxoma 1
Total 131 25 19.1%

0. H.S.: Open Heart Surgery

Table 2. Age, Sex of O.H.S. Cases

Age Male Female Total
0~ 5 9 1 10
6~ 10 18 9 27
I1~15 14 3 17
16 ~ 20 13 11 24
21~ 30 16 13 29
31~ 40 10 7 17
41~ 50 3 3 6
51 ~ 1 1
Total 83 48

Youngest patient: 2 Y4 yr. Male VSD
Oldest patient: 51 yr. Female MSI with TI

Table 3. Annual Cases of O. H. S.(1976. 6~ 1980. 10)

Diagnosis 1976 1977 1978 1979 1980 Total
ASD 1 3 4 5 1 14
VSD 1 3 4(1) 5 3 16(1)
AS(Congenital) 1 1
PS 1 1 2
MI(congenital) 1 1 2
RSVA 1 1
TOF & associated anomaly 4(2) 10(3) 17(8) 8(2) 39(15)
PS with ASD 1(1) 1(1)
TAPVC 1 1
Mitral 2 4 9(1) 8(1) 1{1) 34(3)
Aortic 1 1
Mitral with Aortic 1 3 4
Mitral with Tricuspid 5(2) 6(1) 1 12(3)
Triple valve 2(2) 2(2)
Myxoma 1 1
Total 4 15(2) 37(8) 47(12) 28(3) 131(25)

RSVA: Ruptured Sinus Valsalva Aneurysm,

TAPVC: Total Anomalous Pulmonary Venous Connection
— 395 —



ZA(sR 2 Abd g 33 W82 F)e]ol tH( Table
2).

% BleF AAY A7Ye] 77z, FAY A
el Sdoolglom HAY AZH L v YFFo] 36
Az AuEAAE(46]), AAFAA E(16]), AAAY
Ry S (1d), S FP2F2d), 44 F
B HxE(24), Valsalva S3}d(ld) 39] 3o
o YYEFo2E Fallot 4 3% o o]ef B¢ 4
A3 8 (390), Triology (1a]), s 3ol 3 o} 41
o) 5olglci(Table 3,4). FA4 AAze sz
o] 53l 24 FEaAI(370l), HEYHLAL(1),
23 o AFyant SgAa(4el), Fe W 4
B BidEoq), 3z BegAd# (o) Folgled
Ay HA Fol 1ao]edcl(Table 3,5).
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o At 32 Folel 4 wF Abag 4] sk o
Aol T Ata-g YA o ® 4tm b AR $
Aurg AFsld A, & T s 90°3Y Ex 3
a4y-g dad =el A= st AFEJhel,

Fa o] §9-& Siphon delz slAl ste 41379
dolmd o 28 e 60cm o4 =A Aelg 2H3HG.Ca-
rdiotomy Sucker &= Z7|ol A Fo & oy Hay
t 4E° Pump 3HME Abgshd sldo ot 3
R Hwd g A3 FglHeie] Absislal Folstr] A
she] Fcho] "ol Ao Ak ket

MHZ] EH Y U - AE 7] FAL Aol 4 g
&5 416,23,3909. o/x) 0 2 3w, 3 Hematocrit 7}
30% 5|Al sl 2 &2 2044+ pH 7.6 08 %
45l Hartmann -£4-& 48330y g+ 25 Ha-
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12 m! ¢} Heparin 600 units < #7}ste A-£gkc},
Yol o fad 48 2|7k o] o] 4lAlRE Hed g AR,
100 ml ¢ Heparin 600 units, 1.3% Na-bicarbon-
ate &4 12ml, 10% CaCl, 1ml & Hrisld et
Mannitol, 50% ZX¥ e}, Albumin ¥ Ascorbic-
acid®, s A4 52 A rigicl,

AFere A Fdd m?g 2.4L/ min g JlFoee Y
8ol =gl ERHn(AF kgdoEE 80~120ml/
min) FFFH A7) AdLFIFL T ALde
Polystan VT bubble oxygenator a4+ 1:0.8
~12 stz shisb2o 48] W2 {42 Al
A &k ek skek

FAH5F AL 25°~32 T AtojellA Falo =et 2
Hah A¢¢ AU sl Core-Coolingntoz, M4
=A% #l= mattress & ¥ &3ch. FFFT 4 YA
A4 9 "delsbs, Ado] #¥, AN HAES 303
7bH o2 wEstrh, AFFHA A Heparin & F4
£ Heparin ¥4 Protamine o %% 1:1.82 3}
o H3AA %o 3 Activated Clotting Time
€ 2% Protamine $%& A gr}

= Mo H& : 19483 44YHE] Bretschneid-
er® fo8& o2 AARNE AYsldn 2AAE T4
Wzt 9 Fy g o] gEkddel AlAAARL oFHY
ApebAlzbe] 30 % o)At Wit A% AF kgd 15~20
ml & o 5 o} 74 Hol 2.5mm 749 Cannula
£ Edte Ao £ &HE 4TCE PR3l 4}
£ 150 cm 9] Eo| ol F ol B3 FHFYL §
At Aclr|E Alg 2 AFERE 4T Y Yel4d
+3 AFA L 2heka] gke] 60 F o] el 13 F9,
60 & o] 44 wl& afsl 45 ~50 FF 13 Frhergl
c}.

=% 22 AAEFY el vaH Y3 5
o] et Moy AAS-L 12~24 4 7 o] W o] FF
¥ 2% &F(volume respirator) Fol 7|E A& A A
#& Yoz sgdon €4 ASdY A: ¥ 24
e AE2AE, FAYY =t A5 wel 5ol o] 4
3%7 B3 ES & ol Ark. 49 AL F
AHY W Fdol ghetim ¥} g Colloid &4 5
Al Ay qkel [ 4 gof web 4§35 ¢} catechol
amine & Isoprenalin ¥ Dopamine &, ¥ 238§ &
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7h4dd B3 o2 Promethazine 3t Chloropromazi-
ne & Ab-§3kgl e},

4 I}
MM M7I8(Table 4).
HEE Roe
MUSHEES : 1445 132 149 2143y

13¢013lcH(Table 5). 3ld4ats 649 delglzm,
HdAdate 284 ool om 214 o] o] 54 o]l
Hellel 4 FAE2 a5 AFHAT Qp/Qs =
L4, Hu 4.1elgl o JF 2.50g A Fd 2y
ol WA dlFt 4o Sl on Hm 549k He] 85
(A5 HFY4Y 57mm)el ol 2@ = FY 3L 6.5
units o] =HHI, 14T lodAde AdES $4)
A v et A1 Y(-45°)7F Slglen HAA4 AHR
ol Hor2 ArElv $57 AaEo] Ade(I-1
/).

FELAoEE 12T SR A Fobel
TABHR)] Adov 3¢5 Ykz 14T HE
2 W sty A%, 2 A THF I FYAE 3o, F
el AEFol FAM A Hest 1o, sledo] EHY
&I AUY 3o, AP L B FA 2o A

£ Ao Aelold 25 dSEgsigdcl. Aol
A %33 Astg gt
Table 4. Congenital Heart Anomaly
Diagnosis Case Ig):a;;h Remark
ASD
Primum 1
Secundum 13
VSD with PFO 2
VSD 9 1
VSD with Al 5
AS 1
PS 2
MI 1
MI with PDA 1
RSVA 1
TOF 36 15
TOF with ASD 3
PS with ASD 1 1
TAPVC 1
Total 77 17 (24.4%)

PFO : Patent foramen ovale

Table 5. Age, Sex of ASD

Age Male Female Total

0~ b5 0 0 0

6~10 2 3 5
11~15 2 1 3
16 ~ 20 1 1] 1
21~ 2 3 5
Total 7 7 14

Youngest : 6 yr. Male
Oldest : 28 yr. Female
Primum defect: 7 yr. Male

HAUSHEES : 164 %5 Hodd=ale 2W 64 3
of, Had Azt 2549 dtglct(Table 6). Halel 4
AxAA4E AYsidz 37 Qp/Qs & 1.90]90H
A5 wy o] 7dlel 4 giglen Ha +57 Y
100 mmHg (#4143 594) &3 10 unitsdl] o]
23 2A—¢ gt3e] Ao Qp/Qs & 1.65 10]
=

Table 6. Age, Sex of VSD

Age Male Female Total
0~ 5 3 V] 3
6~10 4 3 7
11~15 2 1 3
16 ~20 0 2 2
21 ~ 1 Q 1
Total 10 6 16

Youngest : 2 ¥ yr. Male
Oldest : 25 yr. Male
Included
VSD with Al: 5 cases
VSD with PFO: 2 cases

FHAEA £ Yl Type [o] 74, Type I+ 9
sloloiel. Type [ollA A9 =27E 4 0.5cm,
3 2.0cmold @ HA 2.0cme Y¥A Lol A
Eu4 s Joix & 25 pledget AFE 2 2293}
det. Type lal5 HEY Raldo] 5o g .2H o]
T AR AT 3o atYYHE 24 AYsigo
= ghubd] vegitationo] Algt leloldE o x4
< Agsisdch. Type oA+ AEL Ao 0.5¢cm
 lefel4 pledget AM§ wbs=4gstdn o] A|q)
Ae AEAASG} GEFY AYFAD£E g
Type 1 26l loj& 44 FdNHo2 452
E¢ 2y on lole AN Ffse U454
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543k 2lo] & Raphe 7t $A4 ¢ FALAHE 3
mm P E s} &2 Ay o Tt 4
%7] ¥ A 35mmHeg = 4dtgon FA(]-1/
VI o197l 38) % FH2dE(dFjet)E Axy 2
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AAE, FFYL FEEEUAE A8 d5Y FAE
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Valsalva Sat@ : 16 419 d=toll 4 1o flgier
Fol E4E g A4 F4bo) A= HaAl
A9 o AAEF, o)kl f 9k Alg 27 (30mmHg
7t2])el dgle Axz g AFY AR 44
f2 4z std L At wAA4Be] Valsalva
%ol AA 2.1cm, ¥°] 2.8cm Z7|E He|re} s
€ st HA=k4ol gdEged, 44 #E4 I
F e AAT ¥ AAE pledget ¥y FgA2
248 3 30l A4 3N, g3y 4¢3
g wiich

MUY S2E BEHE: 242 849 do}s} 1049
oAeotoll 4 Q1) ew Fxate] A$ AMEFYUHR] F=e]
dgeh FELAA UGE bz A4y FEAq
ol gk o] ool ute] Wt AH golon £AAE F
ol 4 YEEE FAACd $AF A #F& 4 ddd
FH13% e 55 BF Y2 ¢3¢ F3E Jdde
o AN EEW R AWy Aeleg A Fa w4
sk v} B,

HMET

ToF % ASD SUl M7IY : 3542 A ¥Es}
E2 A73oledcl(Table 7). ¥ :o wjgo] 30:9
don 2diae 3% dob AdAdae 2849
dalz 19ud Potts E-& syl ololeh. 21 4 of
A Aelo] 7o Agcl, £4 ‘Pink Tetrad’7st 34
oo AUdEFAAE Fubsl APt 34 o
o B i 22 Fugk A$h 1o o #F

AF Yol AL o7t 200lgl e o]F 1elE A
B3 dAse] dn HAYFol gt Yo c}.

Table 7. Age, Sex of ToF & Related Anomal-
ies

Age Male Female Total
0~ 5 5 0 5
6~ 10 9 3 12
11~15 6 2 8
16~ 20 4 3 7
21~ 6 1 7
Total 30 9 39

Youngest: 3 14 yr. Male
Oldest : 28 yr. Male
Included : ToF with Left superior vena cava:

2 cases, 17 yr. Male, 5yr. Male
ToF with ASD: 3 cases 17 yr. Male,
4 yr. Female, 7 yr. Male
ToF with Al:1 case, 16 yr. Male
ToF with Previous operator: 5 cases
Blalock-Taussing op.: 3.18 yr. 23 yr.
4 yr. Males
Waterston op.: 1.14 yr. Male
Potts op.: 1. 28 yr. Male

A a4 q TE€ 22 232 THEE YL ds)
56 3lglex 1A4Ea 234 Je g
1del4 A3 19dejgl o 13442+ Blalock-
Taussing =€¢] 3el( 14 A%), Potts %] 14
(A}%}), Waterston 5%0] 1o 9192359

AdFAE LY Y2 ‘conus’sl ARz HFE
H Yeisk 1o, 3349 Fdo] 3dgdon UnAL
AY Type I F&Eolgdch

S5 AL 4 Yol 14, FFF Yijo) 8
d, %Y 3e] 304}

A FEL Aol 4 Dacron } T F AHg3td W4
o A4 R AL 19404 AgdHde
dl 7alol4 A3 Woven-Dacron H 2§ i 4}
£33 Yoix dldl4= Woven-Dacron Hxuig
AL8-8H5 e

396l % 1549 FEFAto] U A AYF MY
e A% EE 2f o Adoze g4 AAER
ol 4o, €F Aut2F Y Auiyale] 64, Y 2
of, §¥utg N5 A4 24 3o DICA 14
A ®3 4o FuldAe 6dF 4ot Agile
< AU EE 2k ®3 A5y adinEe M
164 datol oA e A5dmal At 2371 gl 3
o] A Eulekel Yalojglcl
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HMHUZPUSAFOIA - 184, A2, 1]

Hyu Yol FTEANYHL o] 7L 25 FAAUYL
s3ld FHdM o dds e Aa493 (supra ca-
rdiac typeloldow AluEAAELEL A4 2.5ecm3
719 JdFYoldcl.

Polycythemia v+ gl o A== A4 Qp/Qs:
4.5, 548 A4LEHE 91%%Act 52 HAuz
o749 & AU FEFHAYL Fdd  Zuiom
Aol 5cm HA T BT oH of AekE o
7l gt 24wt g AGEAE FddAq FdAA
2 yaMsid e T¢F AWFAL 2§ Ao
#4233 YL Aty 159242600 ok g
¥ A3 E 24k

MM Ma#

MEtEaby 8

SRUJE 3 Mo F FES YAF 14, TR
FAF 5o, sEIY2A Y U5 1842 Hg4R
v 1248 detz 523 245 Hddn HAAAE
48 49 Fat2 £r Y AFd g cl(Table 8,9).

FEAYASE 1644 4849 AHEXE BY
2 8l mAUANEE, 2eol4 et X gg 4
g AddlA k53t A3tE ddck(Table 8).

Table 8. Acquired Heart Disease

Diagnosis Case Op.-Death  Remark
MS 11 0
MI 5 2
MSI 18 1
Al 1
MSI with Al 4
MSI with TI 12 3
MSI, Al with TI 2 2
Atrial Myxoma 1
Total 54 8 (14.8%)

59 w44 SRR FAIF 2oldld BE 4Y
$¢ A% F5d 2AE golon B wE Y o

H-g Fukgt 3ol A A2 Eg AJHetdom 24
7b apepabed ol Abgtslal 2 5 AwdA L4, dF
W AchRevt M YT FEF WA stdsle] 4}
ik ol 7 12 419 debel 4l 1ol el

423t HAERE 18 F dHELE B 23 4
A4z 4 Aol ow Aol 4 shubef Al g-g A3 s
I 3L AE bl A Lo Auke sl o e BESY
9ol 4alsis]l Bgo] ol g Aeldld ALY
FR2 % sld=o] ApagkEigdch

hSof ot BE - o St b SAR2 20419 ¢
Al 4 1o Al T5E $AFoE At wF
7 2w A4 4556 FAHdoR Yol et o] S
28 Al2nse oz A=Y ‘Bretschnei-
der Solution’& A}-&3H4 £}

Table 9. Age, Sex of Mitral Cases

Age Male Female Total

~ 20 5 2 7
21~ 30 4 6 10
31~ 40 6 5 11
41~ 50 5 1 6
Total 20 14 34

Youngest : 12 yr. Male, MI-MVR
Oldest : 48 yr. Male, MS-OMC

S0 U tHEwmet SYPWE: 407 dded 2
dt $E3 AHFAFo] Aot Fptg HAY A
Fola lele FEAE Aoy HEY a3
olsto] whAl st wl vk A e Fua TFE YA
dlolm le& A5 a a4 A sln 24
%2 5 $AdFoleld BE AYEE AP dolH
%% Az Aol dzstdch o] FeAAE =Y
Agde & A Jby 2 HF 180 9 Mgy A
3z 120 #9 HAEY At A& wd S ofch

S8, AYE SEIAS: 126 7F 813128 20404
514lc] ol2 YL EE A §3] o] FoolAE
6~15yA "N Su oy AL B2 A+
40 8l9ltl(Table 10). 3ool4] k% smutg mF
W2zt o 8dld4 = sEUNE Atz A4S
< AF A4Y¥EE Jelddn lddAe 2 A
o] FAFolold s wAddMEn 4HLE Y
T8 4y Agsddcl A% 34 dgloen gy
AAEE AL 1ol AdPaor Sransg o
AAE AL AU 2904 lele AdyAde
2 lele §4 A¥der 7 Astdch
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AHIEF AY e o e Aoy Kay &4
1o}, Carpentier & A& 14, Cooley “C” -ring
Abgo] 1o on UYnAE BT DeVegat 42 A8
sted BE a4 232 23 dAl BFEL o THF
of £} 11,12,20,33) .

Jmatgsel: 24 g 1w 337 25 d3E Ay
dtglom dlFH At YA Fe] Avg Aoz 424
lojell A& s2a Yt it aBPMEE 483}
Z AHRE YT AP od 25 absidn A
e € F AAF a4 o Jedo e Ay
T FAE Ads] Aded T4 22 A
ek,

SN UHHET - 38419 A4 1o} Asich

A 3AY Qe Fodd] AFG $F54 TEFLUF
4 34 YNF 239 AYAA % AF 2FE
2 by o] Fokg Halsldch 53 Aol w2
49 Azl slgl e AAA4 Tumor plop 3 ol
7l AAgol SR Aolglcl, AFAd A Aty Fok
< A A J3g £F A} E Lk

| a

19393 Gross®'7} FHAAEFE ddad oz 5
B3 oj} F&s| wAds owl Ao o apa 2 2uky
< ARy dAEYo] UL At 20l HelH
ol ABef odLolgitt ALt AFANIAY o]E KA
713 = Schroder(1882), Vou Frey % Grober

Table 11. Annual Cases

Table 10. Age, Sex of Combined Mitral &
Tricuspid Cases

Age Male Female Total

~ 20 0 2 2
21~ 20 2 3 5
31~ 40 3 1 4
41 ~ 50 0 0 0
51 ~ 0 1 1
Total 5 7 12

Youngest : 18 yr. Female, MSI, TI-MVR & TAP
Oldest : 51 yr. Female, MSI, TI-MVR & TVR

(1885) o 2sled dA A AAF v Yot 19504
o] o] %ol o} Gibbon25’(1953), Crafoord!?’(1954) Ki-
rklin347(1955) Gol 213l 4 FH oz 4ol x93
Al st ojyrl 23 o4 Lewis 7(1952) 52 A
A8 Aoz MAEE APsid o A A
ko2 vy rlgdh FololAnk o] &3 Molol o4,
BDAEP 558 Wy s Ags] FAg As Yl oj 27
732 ol gl o]l EFHAE oy 2% AW H
gk Ayl FAY o F4H2,16,39,42,46,6D L4 F
shol] ol g M 4 3323,80 ged F ulbag q10,21,30 ;54
o2 A 492,Ble] A Yol ael MAFel AH e
ol gHsl s dakd wrE FAL YHE wolA =
sl ek

Ha5e S R AwRE gl At o} ®oA 3
£ 474% 5 Ak

A A2 U ohUgE 19763 o] F A Eg

of Valve Surgery

Operation 1976 1977 1978 1979 1980 Total
OMC 2 2 2 1 1 8
MAP 1 1 2
OMC & MAP 1 1 2
MVR 1 6(1) 5(1) 1D 23(3)
OMC & TAP 1 1
MVR & TAP (D 5(2) 1 9(3)
MVR & TVR 2(1) 1 3(1)
AVR 1 1
MVR & AVR 2 2
MAP & AVR 1 1
Triple V. R. 1(1) 1(1)

Total 2 4 15(3) 17(4) 15(1) 53(8)

OMC: Open Mitral Commissurotomy MAP: Mitral Annuloplasty

TAP: Tricuspid Annuloplasty
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Table 12. Major Complications of 131 OHS Cases
Complication Cases Remarks
Pump accident 1 34 yr. F. MSI with TI, Pump line torsion, Expired
Heart block & 6 2leyr. M. VSD, Complete heart block, Expired.

Arrhythmia 4 cases of ToF, complete heart block, Expired.
14 yr. M. ToF, intermittent A-V dissociation, sinus rhythm returned
Operation hemorr- 3 12 yr. M. MI, Aorta clamping site rupture after pump, Expired.
hage 31 yr. M. MSI, ventricle rupture in after pump, Expired.
28 yr. M. ToF with Potts anastomosis, P. A. tearing, Expired.
Patch detatchment 3 17 yr. M. ToF with Al .
21 yr. M. ToF ) VSD patch detatchment, complete, Expired.
11 yr. M. ToF. VSD patch detatched partially, re-op.

Low cardiac output 6
Cardio-Respiratory 4
insufficiency

Serum hepatitis 2 31 yr. M. MSI.

16 yr. F. MSI with TIL
34 yr. M. MSI, bacterial endocarditis was followed, expired.

Acute renal failure 4

4 yr~17 yr, ToF Cases. 2 cases of LAD. Expired.
22 yr. M. 27 yr. F. ToF Expired
34 yr. M. 32 yr. F. MSI with TI resp. care more than 15 days, expired.

6 yr. F. ToF. DIC expired.

23 yr.

24 yr.

Bacterial endocar- 2 34 yr.
ditis 36 yr.

M. MSI, TI peritmeal dialysis recovered.

M. ToF Peritonea! dialysis, recovered.

M. MSI, followed Acute renal failure, expired.
M. MSI, Septic emboli, multiple site, expired.
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