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= Abstract=

Open Heart Surgery for Six Cases of the Congenital Heart Disease.

Sung Haing Lee, M.D., Sung Kco Lee, M.D., Sung Sae Han, M.D., Kihl Rho Lee, M.D.
Song Myung Kim, M.D., Kwang Sock Lee, M.D., Chong Kook Lee, M.D.

Six cases of congenital heart disease were operated on by means of cardiopulmonary bypass
between December, 1975 and April, 1976.

Two cases of ventricular septal defects (VSD), two cases of VSD,

aneurysm of sinus Valsalva, two cases of atrial septal defects (ASD)

atenosis with patent ductus arteriosus were operated.

associated with ruptured

and one case of pulmonic

Sarns roller pumps and Bentley Temptrol oxygenators were used for extracorporeal circulation.
Pump oxygenator was primed with Ringer’s lactate solution,

5% dextrose in water, mannitol,
and ACD blood.

Flow rate ranged from 2.0 to 2.4 L/M2?/min. Bicarbonate was added to the oxygenator with
estimated amount as 15 mEq/L/hr. Venous catheters were introduced into superior and inferior
vens cava, and oxygenated blood was returned to the body through aortic cannula inserted into
ascending aorta. Moderate hypothermia (30°C) was induced by core cooling.
clamped for 15 minutes and released for 3 minutes,

Aorta was cross
and repeated clamping when necessary.
Atrial and ventricular septal ce’ects were closed by direct sutures. Aneurysms of sinus Valsalva
ruptured into the right ventricle were repaired through right ventriculotomy by direct closure
with Dacron patch reinforcement.

Cardiopulmonary bypass time varied from 66 to 209 minutes, and aorta cross clamping time
ranged from 13 to 56 minutes. Postoperative bleeding was minimal except one case who needed

for evacuation of substernal hematoma.

Intra- and postoperative urinary output was satisfactory. Acid-base balance, partial pressure of
02, electrolytes, and hematological changes during intra- and post-perfusion period remained at
the acceptable ranges. No mortality was experienced.
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Table 1. Clinical Materials

Case Sex Age Helght, cm Body wexght kg BSA, M: Diagnosis
1 F 9 130 19 '0.85 VSD
2 F 10 128 25 0.95 ASD
3 M 21 169 51 1.58 VSD
4 M 20 166 52 1.56 VSD--sinus R.
5 M 12 135 29 1.06 ASD-+-MI
6 M 5 100 VSD

14 0.63

vV SD ventricular septal defect

ASD: atrial septal defect

Sinus R.: rupture of aneurysm of sinus Valsalva
MI: mitral insufficiency
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Table 2.

Preoperative Work-up and Diagnosis

Case Age Sex

C.C CHF Cardiac murmur E.K.G

X-ray Catheterization Diagnosis

C-T vascula- Qp/Qs PA pr.

ratio rity mmHg PreoP postop

1 9 F DOE —

Gr. 1V systolic IIRII}-IBBB 0.68:1 +-++ 6.6 17 VSD VSD

2 10 F DOE — Gr. [l syst. normal 0.56:1 -+ — 25 ASD ASD
21 M no — Gr. [V syst. RVH 0.40:1 normal 2.0 15 VSD VSD
ASD
4 20 M syncope — Gr. [V continous LVH 0.51:1 + 2.4 35 VSD-+ VSD+
DOE machinary sinus R. sinus R.
5 12 M DOE — Gr. ] systolic RVH,RAE0.67:1 ++ 1.3 16 ASD-+MI ASD-+-MI

Gr. [ musical RAD
6 5 M DOE —

Gr. IV systolic ICRBBB 0.50:]1 normal 1.8 16 VSbh VSD

Rupture of Aneurysm of S. Valsalva: aortogram leaked into RV.

Mitral insufficiency: left ventriculogram regurg.
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F AT R ‘54_ 455 mtido] F¢lor, FHS Az
ok 30ml 24 £33 slEl AR EFddeh L
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Ak =3 564rfiel ek MBS 32°C 7Rl TH
A7) e 740 Az 35°C AR ISk 6:)5.1‘01
Ei:-Reb el

EEXRX U AY YA GiTel A wESTRbEE A
Hrt el A REEES A2 2 base excess o
¢} bicarbonate & Fo 35l £F AL L £33

24593 E.K Gooll 4 #lifiell ol ICRBBB 71 A<
LFE}‘VP*LA e Agely =8 HAHMAALE EFHlL
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A AZFEE, Ad9149d A4 2 AHeEEd AAE
A4 A7
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phine & FEsgd e, & AFE W A& 0.2
AAA TF AT A = G AHBE).

BReRY EREEEY e Tulagd e Axlsto Ty-
cos mancmeter £ Hewlett—packard i8] Two-chan-
nel recorder 2 TS HlEsty oo ECG & 337
Letddeh. FAldl ECG monitor% od At FAS)

Wy ”\E(central venous pressure, ©]s} CVP)&

= + ARt LBEBRA7Ee] AR BAR
Fa AF ﬁ":-g 7()»_& manometer o] &2 3t} &4 515 v}
Sarns 9] model 2000¢] roller pump 3
fiis} Bentley (temptrol) oxygenator Q 100, Q 110%&
A&t A A} sucker oF
vent ol <AL G I YKol BAKEE MEstA = &

=}, Cardiotomy reservoir &

Table 3. Extracorporeal Circulation

Heart-lung machine: Sarns-Model 2, 000, Roller
pump,

Oxygenator: Bentley Temptrol bubble type Q-
100, Q-110

Hemodilution: 25-30% with Hartmann sol. and
5% D/W

Cannulation: arterial--..----- aorta
VEnous:- -+« SVC and IVC
vent-«eereee- LV thru apex

Pure O, into oxygenator, 2-3 times of flow rate

CO; in the operative field, 2L/min.

Anoxic arrest with moderate hypothermia
(28-32°C)

(core cooling, and heart surface cooling)

Gt 1E, A3F).

Fe3g K (prime fluid) =
A5
110 (1600ml) 2] 75 el 4
Het & 382 #3519 o

HESL TIEK £%9 45%+= Hartmann’s soluti-
on, 40%+ 5% E=3Y, 15%+ mannitol 24 &g}
g0 30% A= ImE R (hemodilution)e] =%
2 S (H48).

Heparin, bicarbonate, ACD &) 1s}9]l 2z} CaCl,
0.6gm, #% kg Img ©] dexamethasone & &3

@#be] Het. ST mg s
8%) 2]z Tempterol Q100 (2000ml) ¥ Q
sy o ACD a9

Fig. 1. Diagram of cardiopulmonary bypass cir-. . o) Z3tslg 2 $r4: 4 (Keflin 2. 0gm) vitamin B com~
cut. Venous blood is drained by gravity plex @ C & & 715hg) o}
to an Bentley oxygenator and then retu- o N - .
rned to the arterial circulation by roller Heparin & & 1kg‘1=o 3mg & ,'{]'%"}939“13% 21/3
pump via aortic arch. Left ventricle is 2 oxygenaior <ol {EASE 2/3%-2 F9 cannula
vented. AAA HoFH el EHetg et Heparin-& w475k
Table 4. Prime Fluids and Hemodilution
T 1
Body  Caleulated _____ trime fluids, ml  Caleulated
Case blood vol. Hartmann 59 15% ACD emodilution,
Wt kg ml sol. D/GV manmtol blood NaHCO® Total %
1 19 1520 242 157 85 838 80 1400 25
2 25 2000 275 245 92 688 100 1400 25
3 51 4800 723 643 241 133 160 1900 30
4 52 4160 756 672 252 190 130 2000 30
5 29 2350 447 398 149 509 87 1600 30
6 14 1160 243 217 81 615 44 1200 30
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Table 5. Anesthesia and Perfusion
B Flow rate/min Perfusion duration, min
c b W Aorta cross Anesthesia
ase X t. partial bypass .
k L/M  c¢c/kg ———— total perfuswn clamp, min. duration, hr.
g before after bypass time
1 VSD 19 2.5 130 8 9 49 66 13.5 8.5
2 ASD 25 2.5 100 42 32 79 17.5 8
3 VSD 51 2.0 40 12 81 98 30 7.5
4 VSD-sinus R. 52 2.0 40 25 9 78 112 37 7
5 ASD--MI 29 2.4 80 6 18 110 134 34 9
6 VSD 14 2.4 170 37 9 163 209 56 7.2

General anesthesia, using thiopental with anectin, O; N,O, morphine and mioblock.

Table 6. Duration of Aorta Cross Clamp
. . Total aorta cross Cooling time down Rewarming time up
Case Diagnosis clamp, min. Rectal temp. °C to 39C, min. to 35C, min.
1 VSD 13.5 31 4 27
2 ASD 17.5 32 8 29
3 VSD 30 32.5 8 55
4 VSD-+ sinus R. 37 32.5 7 30
5 ASD+MI 34 31(28) 17 105
6 VSD 56 32 7 65
Aorta clamped for 15 min., then released for 3 min.
Repeated when necessary
Table 7. Intracardiac Defects and Repair by Open Heart Surgery
Case Age Cardiotomy Operative findings Procedures
1 9 Rt. ventriculotomy VSD Kirklin type JI, 1.2cm direct closure
10 Rt. atriotomy ASD secundum, 3x 2cm direct closure
21 Rt. ventriculotomy VSD Kirklin type [, direct closure
0.4%0.2 and 0.8X0.2cm
4 20 Rt. ventriculotomy Sinus rupture, 1.0cm, direct closure
VSD Kirklin type [, 2.0cm Teflon patch
reinforcement
5 12 Rt. atriotomy ASD secundum, 3.0cm MI, direct closure
major cusp: multiple perforation pledget closure
6 5 Rt. ventriculotomy VSD Kirklin type ||, 1.2x0.6cm direct closure

Z el EmstE Aoz A4S @ 30&%7te} 0.75
mg/kg & oxygenator o] A v}
bicarbonate & Astrup formula2®>

2R 57] ¢ gk base o] B FHEX base deficit X0.3Xkg

5 REHERRE &
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R T

oxygenator = B & 0,9 & AFAAAANE 2/
/min o2, 283 JFF A 10¥7- 3//flow/min, =
o] & x 2//flow/min o2 A&stg o CO,7lx2x= B
HEA g9k O dF37 & FFHA7

B> 20ie] ol IEd BBEVIBEMRS A8
] Ao 4202 fpEstg ot

EjUf cannula & EfT KBpRel AFIsid o BAR
cannula & HLEE F3te k- TEHRA AUt
i 5ER e = Bk BAsd s XA BRm
o] #WH-E =gkl oxygenator & H.LEOSR ¥EH &
50~60cm FFjel frEA sty on HEgE= s wel
EAs4

BFHE AE3} FAd oxygenator Hol FTEd =
AT BB BKE £3A A core cooling & 4| =Tl
EECl 32°C A= Hw BHE duksigded of =
#ige A% drift 5] 30°C F =o W EA =Yt
i 35°CH Aukahg o

KBk R A 55T 383 Aty &
ERE Azl g & ol gz whyeo el g wur
2t ch(Al6R). o= & xS w anoxic arrest
sbodgstglvh 0~4°C o BEAKE A4Idd £ 4
RFeHeE Aoty

B & (flow rate)& 2.2~2.4//M¥/mine¢] HEE
#Hatg o AFAA AF —Bik KM Hs] 4=
5y AR = A FAh FEA = CO*AAE
At 2 Liter & T84 ERRES sz k85
dow ELE KEE 53 vent L ALLEAC A
Siske] WLEEe] BBER-S = sk

LEPRERE ¥ Valsalva sinus 9 F9 7-2] A2
FLERYIEE Foled A4 $stgdon #HFe A
4 = Dacron patch & 2xpstgdch LESRHRES 75
LB MYBE Held —EdSEESd s LW YA
L ZEASET s

LAFER B3 F RS A3l LEMAP H
e R BEdE ASE dovt 2¥A g we &
% shock Ej-tsled BRMBHslsl on 1324 25 G
e Aol BRAIEI o] Call, 0.6gm -& oxygenator
of #AG Ca 3Fo & I3 LHGWM KTE BEB
Sl e (A7),

ZHA A E BRI B @A =F3sisi o &
2735 & #FAlE FEFe =HA HoldE A&
gEd BRA W= T FARHE Fofstr] 4o
Eoizt Bl A WAL AA =2A S A4, vent
2 5 5 AAReRA, 2 ELEXEE F

o] Eol4 HMHE F3td I AAHA AAT EW
151A v shabstgdoh. e = o) e REe] 16 gauze
Egtteeq gRstd $71F AAs S

BiRMmS] 7tA 53 BEEHA fHmste] Astrup
ke 9)3ke] PO, pH, FCO, & stz Siggaard-
Andersen® o] alignment and curved ncmogram of
2o]&] actual bicarbonate,
base excess % total buffer base T Eiistalv}.
Radiometer jit4] GMAI, BMS,;, MK, 9 pH M72 MK,
2 Agatg e

o RE-S FAEA
44 2 sked =

ftits endotracheal tube & Hslr 93 &4
domA pEEFel fFET AL st HEAR
A d714 rr& 7] & o 48] continuous positive
pressure breathing (CPPB),
pressure breathing (IPPB) 4] o =

standard bicarbonate,

St HEANE P

intermittent positive

w3 71 ¢ man-

ometer 24 positive end expiratory breathing
(PEEP) A #=d] 5~I10cm H,OMEe g 3lgcl(A14
).

WIR--Eol Futsixl . F9 g PO, 95 torr ¢]
4 PCO? 40 torr o3t W 3 {57 187k 353 olsisth
Hd 3x3ZEFS Fx 5+3 endotracheal tube ]l 2 <
A& E 5~6 I/min TFsg o 2% st O, tent
Foll Fog 0.9 $71E TFsdeh

443 3~7A 7ld] physiological shunt &

_ (PAO;~Pa0,) x0.0031 %100
6-+(PAO,—Pa0;) x0. 0031

o FAE AAEEA A3 (H153).

#% A A FFL 800~1000mI/M2 2 R TP o R
P8 100ml ol w38 4mEq 2] K+& &k v (310
3).

woE R #

BiBF 28 A& Ty 7.2(7~9) Al 7tolglon FR23
Fralell AlWg MoDF2-e Fig 14.35 (5~3740) 0]
Q2 FERFADL B 8655 (32~1635), 259
HEBFAZE T 16.55 (9~425) o] A=A 5E).
59 AeAlzke FHy 3138 (13.5~56) ol L =Hl
5620l £9% LESIBHIALS BEKRE patch 2 ¥
& Ae ARG o Pl @Rl oA ol F ik
stz Ay Bgsidyl wmEeleh. FERFAA F Y
& £314 02 A5t o (A25) M5 = I
%4 11014 30mmHg7tA] AAY Faxz 29 T

— 227 —



Table 8.

Acid-base Balance and O; Tension

Cases
Parameters Measured
3 4 5 6 mean
P02, Torr pre 150. 4 168.5 . 148.0 178.6 161.4
during 15’ 183.5 335.8 203.1 241.5 275.6
30° 208.6 209.0 385.5 437.1 286.3
post 324.4 337.4 362.3 121.1
pH pre 7.36 7.45 7.37 7.45 7.41
during 15’ 7.40 7.40 7.37 7.39 7.41
30 7.47 7.46 7.33 7.41 7.38
post 7.34 7.37 7.44 7.38
PCO2, Torr pre 42.1 25.9 36.0 19.2 30.8
during 15’ 34.3 22.3 34.2 22.8 31.2
30° 30.8 24.5 36.2 4.1 34.5
post 39.7 33.8 38.4 26.1
Base excess mEq/L pre —2.0 ~—4.7 —3.7 —8.7 —4.8
during 15’ —1.5 —9.5 —4.9 —9.7 —4.1
30’ —0.5 —5.0 ~6.2 +4.6 —3.9
post —4.0 —5.0 +1.9 —8.6
Standard HCO3, mmol/L pre 23.0 20.6 21.3 17.6 20.6
during 15’ 22.5 16.9 20.5 16.7 21.1
30’ 23.5 20.0 19.2 29.0 21.3
post 21.1 20.0 26.3 17.7
Actual HCO; mmol/L pre 23.5 17.9 20.0 13.2 18.7
during 15’ 21.3 14.0 19.5 13.8 19.4
30’ 22.5 17.3 18.7 27.6 20.4
post -21.0 19.1 26.0 15.3
Buffer base mmol/L pre 57.5 39.0 40.5 37.9 43.7
during 15’ 44.0 37.0 41.0 34.4 37.5
30’ 30.5 39.5 38.5 34.8 42.0
post 46.1 39.7 46.7 35.4
Total CO2 content pre 24.6 21.7 18.7 13.7 19.7
during 15’ 21.2 20.4 18.6 4.5 20.5
30! 23.2 19.7 18.0 29.0 21.4
post 22.3 27.0 20.2 16.1

Radiometer Co. PHM 72 MK2 digital acid-base analyzer

Siggaard-Andersen alignment and curve nomogram



Fot AsHd SUYE A5t 70~80mmHgol4e = BFFolle BT 7.3824 A AFLE LA T
x5t th, CVP & 2eflold REAFE FL818S #54 PCO: & 37 30.8 torr(19.2~42. 1) o] gl e v}
oo} il 2 A FRHRIZR). Aol wet st wgos [F I5EIFTdE HF

BEAAR pH = F#9] 7,407(7.36~7.45)2 A4 28. 4 torr(22.3~34.2), 30&F el % T 33.9 torr(24.5
ol on BEAA 15EFeE Fi 7.3%01A% FF  ~dd DA dpassdst Sobste A% Ay e
3085 HF 7420190 2 WES BolA ¥4 ] BE Rl 34.5 torr(26.1~39.7) 2 A& A&y

Table 9. Changes of Electrolytes during Pre-and Postperfusion (within 36 hours)
= CO2 comb.
Perfusion Na, mEq/L K, mEq/L— Ca, mEq/L €l mEq/L power, mEq/L
Case time, min
‘ ! * pre post pre post pre post pre post pre post
1 66 138.0 148.0 5.1 4.3 11.2 9.6 105.0 90.0 20.0 —
2 79 147.0 147.0 7.1 4.4 11.6 11.8 106.6 101.0 28.0 30.0
3 98 143.0 148.0 6.7 6.8 10.8 11.2 108.0 106.0 19.0 31.0
4 112 152.0 140.0 3.9 5.9 11.4 11.4 113.0 95.0 30.0 33.0
5 134 151.0 146.0 7.0 5.0 — - 108.0 98.0 31.0 30.0
6 209 150.0 146.0 6.9 5.0 11.0 11.9 108.0 109.0 29.0 28.0
Mean 116 146.8 145.3 6.1 5.2 11.2 11.2 108.1 99.8 26.2 30.4
Table 10. Postoperative urinary output
. Urinary output
. . perfusion Serum K BUN
Case Age Diagnosis . . Blood pH
g time, min cc/24hrs  ml/M2/hr mEq/L mg%
1 9 VSD 66 — 680 33.3 4.3 —
2 10 ASD 79 — 800 35.1 4.4 -
3 21 VsD 98 7.44 950 25.1 6.8 —
4 20 VSD+Sinus R. 112 7.38 1250 33.4 5.9 15
5 12 ASD+-MI 134 7.42 1140 44.8 5.0 —
6 VSD 209 7.47 390 25.8 5.0 —
Mean 116 7.40 870 32.9 5.2
Table 11. Pre-and Postoperative Changes of Blood Picture
Perfusion Hb gm % Hcet % RBC 10¢/cmm WBC/cmm platelet 10*/cmm
S - pre post pre post pre post pre post pre post
1 66 12.0 9.2 38 29 415 320 4800 10200 16 —
2 79 10.2 9.6 32 30 358 335 620 11900 — —_
3 98 13.8 10.7 45 33 502 368 12000 22600 10 15
4 112 12.0 12.2 38 — 535 423 4200 10400 20 10
5 134 12.5 10.2 40 32 443 355 9800 13200 — —
6 209 11.4  10.2 36 32 398 354 8100 14800 10 —
Mean 116 12.0 10.4 38 31 442 359 7500 13850
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Table 12. Pre-and Postoperative Blood Coagulation
Blood type Bleeding time Clotting time Prothrombin time
Case
ABO Rh pre post pre post pre post
1 0 + 3’057 - 435" - 15”85% -
2 B + - — - 7’307 — 15785%
3 A + 2’55" 67307 57307 67127 17767% -
4 AB + 250" 4’037 57557 337" 16"76%  18759%
5 O + 5750”7 — 2’457 - 17"67% -
6 A -+ 37157 3718" 37027 57107 13785%  15"85%
Table 13. Drugs used for Blood Coagulation
Case Body  post-op bleeding Vit. K Transamine Adona Epsilon Dicynone Coagulan-T Fibrinog-
weight kg ml/24 hrs. mg amp. amp amp amp amp en ml
1 19 700 50 18 6 4 12 — —
2 25 120 - 10 6 10 5 3 -
3 51 540 50 27 6 4 5 — -
4 52 1810 40 38 -~ 20 25 -~ 100
5 29 90 40 5 6 12 — —
6 14 120 20 9 — — — —
Table 14. Postoperative Respiratory care
" frou Toral 4@
i, e Assisted ventilation (CPPB, IPPB or PEEP of
g 5—10 cmH20) for 5—30 hours
o Flow Rate
20 ‘ Repeated blood gas determinations
f: —— T~ . Weaning criteria: respiratory excursion
iy Arterial Pressure * respiratory rate-below 35
' “ PQO;-above 95 Torr
;: e . PCO,-below 40 Torr
&: _____Smuu_\\z'mmﬁsmm_.__ Oxygen tent with cool mist
‘ a ¥ Lo gy T e, Endotracheal suction carefully
o P Rt N L : fo P
i :* oy Arerial Blosd Acid-base Balance e s Fluid 1.V 800—1, 000ml/M2
‘ frre B -~-era B K 4mEq/100ml of urine output
Peo O 1S 30 45 60 15 90 105 2
TIFE MINUTES
Fig. 2. Flow rate, arterial mean pressure central ~—9.7), 308 T ol B F —1.8mEq/L(—0.5~~+4.6)
venous pressure and acid-base balance of o mA BMEE 2 oha] B Esn o
Case 3 were presented. Acid-base status ‘EL o j . :' dAT A A4S AR
remained at the acceptable range. Be 93 FFFol= —5.2mEq/L(—4~+1.9) 2 ¥t
A base ®] Z+~% lelllch. base excess & A Y
v BHF 2 A= QT PCO ¢ WFdie 4T A = £2.500 2 BLHEE 9T AYdEg &A= £5.07H4
FL B 5 ddrh E #Had e FErtd base excess & HEHHAE =
Base excess & 54 HF 2.3mEq/L(—2.0~— A WeldA & GHU=HAI8E, A4E).

8.7l e #F I5EFoll=

% —6.3mEq/L(~1.5

Standard bicarbonate 9} actual bicarbonate & ¥



Table 15. Physiologic Shunt 3—7 Hours after Cardiopulmonary Bypass
- . i lated
Case PO2 Torr PCO2 Torr Recta}ctemp plg:g;(,ila}t;. After bypass hr Csilucgtfi (?a{,
3 324.4 39.7 37.2 1 3 15
4 337. 4 33.8 37.1 1 5 15
5 393.3 39.8 37.2 5 7 13
6 347.8 35.6 34.5 1 3 15
Bendixen
Aortic valve replacement 15
Open mitral valve surgery 14

After 100% O ventilation for 30 min., sampling of radial arterial blood.

(PA02-Pa02) X0. 0031 B
6+ (PAO-Pa02) x0. 0031 X 100=shunt (%)

4

=3

\51 > H 1 . *
-: : - I» 0 by

< . TS . .
d o

Flow Rate

20

150 . .
%'u L] - .

A0
-
»
28
x
Rectal Temprature
0 15 30 4 60 715 90 105 l0 135
Fig. 3. Flow rate, arterial mean Pressure, central

venous pressure and rectal temperature
were illustrated. Transient arterial hyp-
otension followed by the onset of the
cardiopulmonary bypass.

e H AR, FH Fol doA dAAer FAA
ETME 2ol WHEkMkES Jebi ok

BFAFY mABREY 45 A9 EeN ni vl
3} Zth & Na*, Catt, &= & wislsl gley Cl-sf
K+t B33 FHIT F27 ddetH9%).

W RoEES A 10FAA e vpege] #FA7
ol &= Agiglo]l i 32.9ml/M2/hr o oF-& w43ty vl
(Al 103%).

MmEESe RFHF] 4FL AllRAA B vis
Zeh, g4, 487 9 Hetfis #FF B850
U M ETEE Foistg o mbRE o b A4

3 : RSN 2 U Al A,
0 IS 30 45 60 15 X 5 W 2 4 6 4 &

Prp Perfusion Post -perfusion

Fig. 4. Graphic presentation of the changes in
arterial blood pH, pCo; and base excess
pre-, intra-, and post-perfusion period.

Table 16. Mortality and Complications
Mortality none
Complication

neurological none
hematoma 1

37 e (Al118).

MmEBER g A% v HmAz 9 a7
A 2 A= on prothrombin time & o] 47} Y
FA ol A =37 ofE (A 123).

<3 2952 A13F04 B upel Fon Alde] el
A EYel Wkl o] R FEI mME A Ak

i
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Table 17.

Postoperative Follow-up

Cardiac

Functional class
(NYHA)

Case Diagnosis Symptoms murmur E.K.G. X-ray _
pre-op post-op
1 VSD disappeared no ICRBBB 0.54:1 WNL o [
LVH
2 ASD disappeared no WNL 0.49 : 1 reduction of vasclarity [ 1
3 VSD disappeared no RVH 0.4:1 WNL I I
4 VSD-ksinus R. disappeared no LVH 0.53 : 1 reduction of vascurality [| I
5 ASD+MI mild palpitation Gr. [ RVH 0.6 . 1 cardiomegaly I I
syst. m. '
6 VSD disappeared no ICRBBB 0.56:1 WNL 1 1

WNL: within normal limit

b kmel
Adona, Ipsilon, Dicynone, %
SR H(A 133).
S E 1 A
om = Y Fel fider &M XF
FEFE (N 1628).
6615 5oil A &= Al o]
s RS R A

2z o7 Vitamin-K, Transamine,
Fibrinogen % A} &

ZA sk
dolel &t A

LB RRER AR
LRE F57

Aged A% BAAG ok A 0H Fet
ot (1178). e €3 Class [o EHis 4+ 9
4 Tt

$HF 3~7A 7
A ledl = 13%, 3o+ 15%°

£7 % physiological shunt =
1< e (A 15%).

%
WA 202 B4 ATONBE SR LXKk A
We 5o 2 wAed FE ASE #3, £F
223 9 Auge AaE A ek

R2gk eofle] AR Ee AdA AR
JEA s (left to right shunt)e] 9+ A
3 9 5o stde Agshd laddlA
TEol 1 S Bol wx ¥ FHoloh

ofmz] Masld® o7& oA}
A o] st AlAH AR &

u r1r1
N
Y
o?i
N
i

A e el e ANA T Bl wn ORR
‘% ]“ﬂ’i uE{/ZEUILa "l‘?ﬁ% "/VL‘ tw’ql"ﬂ Eﬁ‘i: II;[H')H*% oL
gl AFNT 2AS GATk Feb e o] wEell AL

Llige] AATEE gt R AL 3
T LGREE A% BT A s At
wESe VHAL $44YE Estel BAE A

PiRel el s mnyA et

WaRTE AR A Tl —BE BREY WAoE
Zplel A Wkt ERAFE AR BEL kRSt
SEMR W O] Mm-S AFE3ke] cross match 2 AAlEA
< wee fmEy mAel A TEARE B9
b e Sid REHERES 7 oxygenator
A7 ¢} AR BIRES] THRE ¥ 4 o
}0 |

ATLAAZE o] &7 AAES 2347135 drke #
Figelw ABARS TOSA BRY 4+ &R U
g WLs shAger HBRERY #|EE B2 Ao
tl. 50ml/kg/min ¢ Ro 2 A FAZHLw & 70ml/kg
/min o 2 AAL wl nol LB EiEe]l dAs e
Aol FEAHNA g o 25~50ml/kg/min o

sa74 mb flEe FvMstz pH £ EAEkA

bicarbonate & 7+ 43} 70~80ml/kg/min 2. & | FH
A 7|9 ol sp7e Wb AR A wu E@EAMES =
Ao AAFFS Aol RBHHEMES 29 o
s Aslg ek, ol obke]l MBS B/EME Lol
1Sl A Rkl REst shie) el Hw
Aolrh Neville® & EEAH L Ed & 2.2~2.4L/M?
/min (57~62ml/kg/min) o] ¥iEel MMERA 3
Z 287 o] FolA Aolelm Wi F o] A¥S KR
3T ol Fo) whow HHEX old HSIYeh

i bicarbonate ¢| W&} WrEe MHEESE T
slo] 9rh. F T3 bicarbonate R EE Kt
#Ek 0.8L/M?/min o & #¥ifishd base deficit o]
11.74mEq/L o] =3 2.0L/M?/min & 2 3F3pbd 4.25
mEq/L & S Erte A% nasded. o] F4E 5
2= Fise BAkeel @ 4.92mEq/L B} 288 R B
feolmz AfAA 2.0L/M2?/min & 45T FRFOE
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A & gl w 1JolrtA base deficit 5SmEq/L &= A &%

gow e S o dslE AT F A5 Felr
F#E 2] base excess A4 Bilgsle AFA A ¢
v] ¥y —4.8mEq/Lolgldd Aol #5717 Fodel = F
$7 —4. ImEq & ol sty =) old 3irake] 2.0
~2.4L/M#/Lin¢] et AT =] Eepy =t
fepety w4 vk

i o wESLsEEY el obel LS E S 2ot ol o) JLAE

Looapmm s o HM%{E’JJC’] Z7rskat pCO. 7t 20
torr o) w Aol b fCHHE BIGiE o = pH ol 7.8l ¢l

=l ?lva - A,

o 7] ?5 l i -
Slell z%il PCOZ'L‘ éw i&ﬂu-: LR 'v}
pCO; o Asty Ll Bag F dds Hel
vt el pCO, »b EelAl Fikshd  Baaim Ay
fiskel Mo my ERANE 2el@del =
o ]k G Folrh

Fw o 2 ZumS WAIEE WAL kel 4 Ho-
mologous blood syndrome, serum hepatitis 5 TF(

TR LE WS sl FHE A8 gL
Wi A J&%ﬁ} A Aske] o] Jikel i°l
FaE A et

P g AL AERE o mp APl HEL &
e LA A

mEFmEe 2 Ko s+ ulshx &b, B
M-S -% wf o) 1500ml ¢] Ringer’s lactate g3 %
&t 2000ml & FIEH o = A MEKHTSH B S
FEEAlelol K+ o #ghal AR %& glvh

K FHig ACDol glelA m#-e #IAY = 1 pint
% 0.6gm 9] CaCly & Artsta whd Abst 5 #Rilio]]

o] g}7Fe] sl AL 9 o v sbo] Citrate Z  fil
A7tk ACD m#E-S $d¥shbd Calcium ion & W43}
=] Killent® .2 &< 1 pint @ 0.8~1.0gm 9} CaCl, &
A AL ARsgeh. ACD m## Ringer's lactate
W oREEG o LIEE A5 MR A 9 o
of 1 pint® Call, 0.5gm & H7Fsbd izl 4% Ca-
Icium fA#+= A FFF L
Mt A EITREE hormone & Frhgreln.

LHES BT E AR MBI (defibrillation)
& G Ay 2R Fe 2 0.6gm o] CaCl, & 44514
Calcium 7t Aol 2% LGRS Z2E gl F9v}

Calcium ion o] EFEE = LHEES F=d s 2
& 2r3% 212 Ringer®d] o8] u@Esgon 1%
A F Az glelA calcium 9] inotropic effect & ¢

] += Calcium ijon -&

Al BEE S

wieds AdEE A9 o mOTFHEEE 27
A& KBRS ALE 4 dtel glvh o] Axto
Lo w8 st O FFo] kil el L5 0.2
o QIR MBS BMAZ A S8 ok mAelAE 30°C
Axel (Gilps RN ET LEHEES 0~4°C )

AP K 2 ¥y A4 o Corticosteroid 5 FIBW
of A~} shgivk.

L0 30°C ZhA] AT Sisel AT
#9 50% 7R b RbehE A& A 9] e AYA

Al A g A o0 whelkd
s drgesh o ol Aeleh

NER ARG ik o 3
NS Agete AL Le RIS w"isﬁ e Sl

CERE A A 7S T e

A A B AZE

Zolvl, B AulEol Arlslm dnlEob :
7l Zo] LN £ AR oA x 5\_33-?: gl4-
2 Zrh Benzing 54 A & 4%0}0:1 155553 5

F LW 3 MR (4550 B B AR S FES 1559
kst 458 HRRE SIS WS A g e
AA S LSS RS W fiEe 9old
83.7%, HHol 1ol A 5L.7% ETH AL Wt
F gtk aElw 5L FEnelel 455}&% 741#}4 o

2 RBIRE A-S e ALSORT Bl 33.6% 7
= 1& OPM-J'f BiAEe] 40% LIT7F HH L] F

o BRES G skl e
SRS ARl 4749
25w LB K TFe LABET Hif

Qlgtrl = B 5ol wrl,

anoxic arrest & 53]
2] 2
Iyengar 5 & 484 A #A}2] anoxic arrest £
60~755 A1 7% vl 1~2mm o] LT S 2k
shd A LEEESE de AE e
A W= LAY 1/2~1/3¢] AflalA FE S

Jzgela sty =]l Cooley'V 7} whdlz ¢l
stone heart & anoxic arrest 2 <l =<t L4559
#7113t Blol el BBIEIS] of.

AAZEETG A BAE 0~4°C Y A4 Ad
Zshd ojARto w A 2g 32°C AR, LiTLEE 15~
20°C 7+A] T g dem o] o 90371 o5
w% FRshP. AQde oAl Az ol Eaz }
A IFARAE o ZFEREE 2Rl glelz Robi-
csek™ &= wahaL gl o} H) W Rk Axke 45~554F
o] &k Zloleby vk AlAgSavte] 30°C 74 =
o) g#E Beb LA Hift (subendocardial hemo-
rrhage) 3 A4 o] =27l Bax glrh

..,_4;

7|7} arrest A}

— 233 —



Anoxic arrestw] 52 1355k
BELA7) L
Beta glucuronidase ¢ #rHi2 553l corticostero-
ids & AMER Aol Bl fEal: Hikol |4
= 3 9l=h Busuttil 549 & methylprednisolone -2 #
Blew FHT 305 ADR A T mhSse
S LB R wiatd REFSA o beta
glucuronidase k-2 Al on] o)z st Wk .0
il e BAERY miEel Bie fohn &iHA gk

Hydrocortisone & o FH Al o] m== o 5 =}ct
A F Fol WL o 0LFES]  diastolic volume-
pressure curve(compliance)$] Z+AE M A H4
& #Fdskd e

%%‘é—i oxygenator o] dexamethazone Img/kg &
slE] HASH BRstger olzd #F P AETUA
Do 2 Qltt LHFEEE BEisie 2 sk o

2 sl (R beta-adrenergic blockade o)
propranclol & #f/13 % w anoxic arrest o} 4ulst=
b= WMt UL (ischemic contracture) ol )3t
BRI BHE A AAsig v

Mac Gregor 54 & 28°C9] {Kii#:3} propranolol
(Inderal) #B~7F B 288 (ischemic ventricu
lar contracture) & %553 EA9A 75 BYWHBRR =
FHEE == T propranolol 0.5mg~1.0mg/kg
8554 anoxic arrest & stonc heart »} Roj #
A5l 01 28°C 9] (KEBIET EA
ture o] ko] glglebn shol =k

rfl Al Wlel 528 =
st RS el

48] lysosomal

membrane - lysosomal enzyme 9}

tt3 Toyama 549 2

+- ischemic contrac-

AastA AEA =%

wrelAlvl. Anoxic arrest i}

Tl vent = B AN S B A% FRrol ol
Fiigiel CO7tag Fed of 7l F719 1.53

i 9] HE R ?ﬁhﬁ«l T E Billista COx7ba
| FiE A et B~ COp7bae] kel delutd

‘§7ﬂ )L‘; “Lub(‘ﬂ 2 HEEEE Yol A gon ol 7}
s BB A S I gomsie e s
= 9] J'J'xl:?r A9 3¢l o}

M/pZ-E BEFCE - WSk el mS MR A
2 L ke R oAb eeh e ATLLMikgel 4vER
of Hf#std, El L WHEAZE B IFel wol bl
Gebrh R el vhA mii e BEIE . of 9
e MRS WMAE BIRAZI] §19 Bl 18
o4} pyramidazole o] i m/hRel AE HIEsHA
A A Frbe FHol w3 A k.

BRLfgel Gdbshe ARHMmM-S &R Aeolcl. m/h

w3t &, fibrinolysis, BRER TS #3735 U heparin &
PRI TESE AF 5ol wACETEYY BERo R
Hagstal ¢ e}

HimEsl FFE =l2e HKihe du7tA deont #
VeE, GLBEUIBREAL, FHIEI ¥ cyanosis o f-F-
ol wheb zhol b ol ow HEHiFEMOl 905 Ll ko™
Ie] wow LEdfREivel Tetralogy of Fallot =
ok 3459 Hii-g %=}, epsilonaminocaproic acid
(EACA) 9] oxygenator 4 HEMFIBA S 2R A
Hol oA gom® 3% FAtd] deldE kmE 9]
} HFMEET AR s ¥ 5 deE0.

Gourin 550 & 10mg/kg 9
oxygenator o] ¥ AL THA] 305} 2m9] pro-
tamine & EAT TUBRN 4 1) LBIRETIE
HA  ggted 2) —@Mew UlEEhe) Minsty m
coronary sinus o MM -L Bsha BEHIREEC] ¥
ek ¥ gs #AR g ek

Gourin £52.2 A<4x2q] FiEo]4 protamine 6 2
AT MmEL £HT WK = Pk T 4 drtx 3
b o7 @R el 8 fdl glel Al j# heparin
fiel 1.5f5 protamine & # 104 F<t #FESS (£
MPE 452 Jr’% Tii "v‘- Ao

B 42 51 o) o] w]x] & < §-2 creatinine clc~
arance s} N*¥, K+91 PefS guEg oz of 4 gk
Ringer’s lactate o2 ¥ FHAZ < w& AFF
creatine clearance & JUifsta Ntgeto B3] 3435}
= Kphite aA ez 01’1{3“& K+& FostAl fit
frsf ok qpepsh s, oA EHKEL ik 2 M RE
% WsEste] R 100ml ¥ K+ 4mEq/L & S 2 dg
6}93 oh

BRLGE Mg mmaE] s W Fadtch. 6~84)
7k} Rrpfel FiRES) BAMRME-- T Al obd 4§l
P o e el EHES T WEe FRAL fF
meiAl k. ACDdd =+ Ringer's lactate} o 2 Ifi
¥ A AANANF A2 R o Bl mFe 29,
M-*U]m, alveolar septa o w] &, s 2} A LAY
] 24834 kESe Ao mhEt Afsd RES

1% 4 olowl olz] gt #{LE post-perfusion lung o]

E}»l By glepee,

protamine -2 739

Post-perfusion lung &} LA 71L& o} E33 A
o] wel ot MMM s FHEAA BHAHL
4~12HA S AP gHROEN I mMBER = ﬁﬁ?&'oi
B g vl vls] el 8% 9 ﬁa’ﬁ"] WA
Ehde 2 ofn| EE AP, HHEMmKS 643 %i
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oxygenator B¢ FHAAE AmBy HERY Tz
A #E 25 god BAAAA Hm FAEm
# ¢ oxygenatore] F3 Azg #le PMERE K
HEBRZ BT ol —#e Y o2 mitosis F
o} 27] & homolgous reaction - e} ® o]Z o] Jifi
) HERTEY BRI Helth

15~30mg/kg ¢] methylprednisolone & 371413
o] Eo sbe] post-perfusion lungw] M Jfie] K&
el Bl BOMoE Y ¢+ dFTE AL EHK
& ¥giolw $-8Fo] dexamethazone 1mg/kg & &
Aol FYT AL ol HRE WA A+t

LTS AT xle 55 F 12~2447 FE
intermittent positive pressure breathing (IPPB)%&
A4 Fer 9 e 3o 944 & positive end-expi-
ratory pressure (PEEP)E @Ax%slx 2leh. IE# Al
gloiA AA 2mm LT 2AZ AR & IEEE =4
e Aol 35 (o]w] 9 lung volume & closing
volume o] 2} §). BH o= M EKE 2 o] closing
Z715h7] u &« PEEP & functional
residual capacity & closing volume ¥t} =34 %
AAFo A ERAME BT ol & WEAATA v
o-7}4 physiological shunt & F}AAAFE= FBS
AU geb, #ES-e 5~10cmH,0 ¢ Eo 2 PEEP
E sld o o] Bo® d9 slezghe FEste PO,
ER3 il v A4 54 =0, PEEP
BE-S 15emH0 [ ko= 28X gA 9319 &
& WEMmE-E bt Wit Shenz
O ERET L

PEEP o 24 3A3}7] ol Bi<A-& Ratif 7} &
ghefel o] it P TR d g B
ol 24 MFEMILI THEe Ak

Jie] Surfactant = ME =X KEA AL =7} Rin-
ger’s lactate o 2 M AAAS = = WPt &
A st wmANE AP, FE Fgdd del4
YA 345} PEEP & A3~ «EUAR] F719} post
~perfusion lung syndrome Z-& AftiE-S gl

EkEe] ofe BALATY MBS ofF o el
A Y Aot 28 w5 BiiEe 2 BAR
BAZ 2 hEE EEES BT BA-S fASEA 15
Yot EIFHS KBIR Adal ole] 3Ez Y A
i, COs7tas EHAK BRBES B, dexamet-
hazone & A2 L 4 M £% =8z TRt
Lo B BT M BUPERESS 59 Fo BE
iy HE BYIT EHEECIN e BES A &

volume o]

lo ¢

o,

o 2% B FHEME AAUYZ Pl

= ¥

Az g3 F3-o7364 £ 19759 129 59
e 19764 49742 AHA Ay 69§ Sarns roller
pump &} Bentley o] Temptrol & A}&3l% H%E &
ik (30°C), LWREF J744, 2.0~2.4L/M*/min
o WkE, MRHEE MEe A5YA (15
337 #l4) 2 dexamethazone 9] #FA HAFS B
AER RRAIo = BRLAES A & std ek

BIUREE, CVP, - WETH, O. 7K, Bk 9 &
WE LSS TR 1% 3% T 4 2
o B AL 32g 2 1619 ErE ddsh
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