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Surgical Correction of Complex Cyanotic Cardiac Malformations*

Chong Whan Kim, M.D . **

Thirty-two patients with a caynotic cardiac malformations having more complex intracardiac defects
than ones in a tetralogy of Fallot underwent complete intracardiac repairs in a-full-year period from July
1981 to June 1282. Twenty-two patients (68.8%) died within 30 days after surgery: Transposition of
the great arteries, seven of 10 patients; Double-outlet right ventricle, four of 6 patients; Tricuspid atresia,
four of 6 patients; Single ventricle, all of 4 patients; Pulmonary atresia, two of 3 patients; Double-outlet
left ventricle, none of 2 patients; and Truncus arteriosus, one of a single patient. All deaths occurred
with a low cardiac output syndrome or a failed off-bypass, and they were almost always accompanied
with other grave postoperative complications.

The complex intracardiac anatomy itself was one of the risk factors by making a complete intracardiac
repair of the defects difficult in a small heart. The reconstruction of the right ventricular outflow carried
a difficulty in balancing an adequate relief of the obstruction with an avoidance of making too much
pulmonary valvular insufficiency as well. On the other hand, the presence of an elevated pulmonary
arterial pressure and a high pulmonary vascular resistance was also the factors affecting the postoperative
survivals.

The importance of detailed knowledge of intracardiac anatomy and hemodynamics from the careful

preoperative evaiuation of the patient was discussed along with the necessity of technical refinement of

the correction.
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Table 1. Age and sex.

Age Open Heart Surgery Palliative Surgery

TOTAL
(Yrs) Male Female Total Male Female Total
-1 6 2 8 3 3 11
12 3 4 7 1 1 8
2-5 5 1 6 3 4 7 13
5-10 2 2 4 4
10-15 2 2 4 1 1
1525 1 2 3

Total 19 13 32 8 4 12 44

&% KmEEE (TGA) 1081, RAMESLEERE
(DORV) 66, =X mHA%EE (TA) 661, BLBHE(SV)
451, WERIAERE (PA) 341, BWAMFELEERE
(DOLV) 26 3 BARESE (Ta) 1618 7EHLZ EH
EEsd T, HEFW Pall) 1260 w2 HMEsd

B A iU THEE) L OEEER
o ket om FMETAE L #RsIACh BABRGE
o) EAel #ES iolxm, KBHIR M IR
= AHOELKY EARBRATEALE OHE RE
L R

44619 BES BEHFRSE BEY HHOOEERY
% I £MERIE] THESIAR 3261F Mo E A
HEH e HREHLERELE Blackstone%?9
B sl Rt Bttt EERBRICIE &
BE B EAELERE Peviv) HEEY BEEHRET +
Xz 3 mMELALCZEAER (Incremental Prv.iv) 9
233 MEALEANEYE (Total Prvav) 2 8k, F#i
Fikdl wel HLBRHEBRER T 395 4
MELELERELS MEMste ke 3l BEL

HLBHEY (Final Prv.v) 8] HEMEE 59t
HREEAEMHE s FoEY BEEEER Rasigda,
FRICTEL MK 0ALRNY ECHAS sl

& R

BEFREEY RELHA £#% 6BAIGd e, RS
BEE 216 6EALE, BN THEM] FEY 2=
gt MBE-2 3.8~53 Okg#iEel glglo~ HERmEMK
= 0.24~1. 49M?9] ¥ & ®Eo| 5755} e} (Table 2).

Table 2. Body size.

Groups n= Age Body Weight BSA

(Yrs) Kg) M?)
TGA 10 3.28+5.25* 969+ 5.17 0.46:0.20
DORV 6 7.17+6.19 22.22+16.71 0.81:0.42
TA 6 4.28+4.72 15.53+11.68 0.59:0.35
sv 4 5.42:3.88 18.00+ 9.23 0.73:0.26
PA 3 2.53£1.05 10.97+ 2.31 0.51:0.09
DOLV 2 16.38:5.30 37.40+ 8.60 1.22+0.19
Ta 1 1.0 8.2 0.38
Pall 12 3.20:3.02 11.39+ 6.18 0.55+0.27
*Mean+SD
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Table 3. Extracorporeal circulation.

Bypass Time Aortic Clamp Body Temper-

Groups n=
(Min) Time (Min) ature (°C)

TGA 10 157.7+344 126.2:24.2 19.5¢3.7
DORV 6 154.3:44.0 87.8+32.7 22.6:84
TA 6 123.2+33.7 87.0£26.6 23.1:33
sv 4 214.0¢47.9 168.5:474  23.321.5
PA 3 109.3£16.5 95.7+21.1  27.3:3.3
DOLV 2 146.5t26.5 111.5:36.5 25.2¢0.2
Ta 1 154 48 24
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Table 4. Transposition of the great arteries (n=10)

Anatomy: Death
TGA (SDD) 3 2
TGA (SDD) & VSD 4 3
TGA (SDD), VSD & PS 3 2
Total 10 7 (70.0%)
Surgery:
Senning operation 8 5
Mustard operation 1 1
Rastelli operation 1 1
Total 10 7 (70.0%)
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Table 5. Double outlet right ventricle (n=6)

Anatomy: Death
DORYV, subaortic VSD & PS 4 2
DORYV & subpulmonary VSD 2 2
Total 6 4 (66.7%)
Surgery:
Interventricular correction 5 3
with transannular patch 4 2
without RV outflow patch 1
Fontan operation with valved
conduit 1 1
Total 6 4 (66.7%)
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Table 6. Tricuspid atresia (n=6)

Anatomy:
Type Ib

Death

1 1

Type Ic 1 1

Type IIb 2

Type Illa 2
Total 6

Surgery:

2
4 (66.7%)

Fontan operation
with RA-PA valved conduit 3
with RA-PA anastomosis 3

Total 6 4 (66.7%)
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Table 7. Single ventricle (n=4)

Anatomy: Death
SV, pulmonary atresia & PDA 1 1
SV, single A-V valve, PS & TAPVC 1 1
SV, TGA (SDD) & PS 1 1
SV & TGA(SLL) & PS 1 1

Total 4  4(100.0%)
Surgery:

Fontan operation
with RA-PA valved conduit
with RA-PA anastomosis

SV septation & Mustard operation
Total

B =D W

3
2
1
1
4

(100.0%)
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Table 8. Pulmonary atresia (n=3)

Anatomy: Death
PA, VSD & PDA 3 2 (66.7%)
Surgery:
Patch closure of VSD with
RV-PA valved conduit 2 2
transannular patch 1
Total 3 2 (66.7%)
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Table 9. Double outlet left ventricle (n=2)

Anatomy:
DOLV, VSD & PDA 1
DOLV, VSD & PS
Total 2
Surgery:
Interventricular correction with
RV-PA valved conduit 1
RV-PA patch
Total 2
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Table 10. Palliative operation (n=12)

Anatomy: Death
Pulmonary atresia 4
DORV 4
TGA 2 2
TOF 1
TA 1
Cor biloculare 1
Total 12 2(16.7%)
Surgery:
Subclavian-pulmonary arterial shunt 10
Blalock-Hanlon operation 1 1
Coarctation surgery and pulmonary 1 1
artery banding
Total 12 2(16.7%)
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Table 11. Postoperative complication.

TGA DORV TA
n=10 n=6 n=6

Complication

sV PA bOLV Ta
n=4 n=3 n=2 n=1

Total

Low output

Failed off-bypass
A-V dissociation
Unconsciousness
Complete AV block
Cardiac arrest

W o= N W N,
=N,
[

Pulmonary edema

Tachyarrhythmia
Nodal 1 1
Ventricular 2

Bleeding

Residual cyanosis 2

Acute heart failure

Upper GI bleeding

Cortical blindness 1

3

L Y e -

_ e NN N W

*Deaths
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Table 12. Mortality.

Groups Number Death (%)
Transposition of great arteries(TGA) 10 7 (70.0)
Double outlet right ventricle(DORV) 6 4 (66.7)
Tricuspid atresia(TA) 6 4 (66.7)
Single ventricle (SV) 4 4 (100.0)
Pulmonary atresia(PA) 3 2 (66.7)
Double outlet left ventricle(DOLV) 2 0 (0.0)
Truncus arteriosus(Ta) 1 1(100.0)

Total 32 22 (68.8)
Palliative surgery(Pall) 12 2(16.7)
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Table 13. Peak systolic right ventricular pressure on

preoperative cardiac catheterization.

Groups With PS No PS Total
n= mmHg n= mmHg n= mmHg

TGA 3 95.3:109 6 63.7:+19.8 9 74.2+22.9
DORV 4 103.0+13.0 2 76.5:31.5 6 94.2:24.5
TA 3 90.0: 2.8 3 90.0+ 2.8
Sv 4 97.5+194 4 97.5+194
PA 3 913+ 6.2 3 91.3: 6.2
DOLV 2 106.0x 6.0 2 106.0+ 6.0

Total 17 96.0:+134 10 74.7¢26.7 27 88.1:22.0
Pall 9 949:213 1 66.0 10 92.0£22.0
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Table 14. Retrospective prediction of the postoperative pressure ratio of the right and left ventricles

(PRV /LV) from the preoperative cineangiographic measurements.

Groups n= Z Value Predicted Incremental Total Final

TGA 10 1.37+1.81 0.43:0.06 0.08£0.11 0.51+0.13 0.51+0.13
DORV 5 1.59+£2.35 0.42:0.02 0.08:0.10 0.50+0.11 0.42:0.02
TA 4 1.97:0.93 0.41+0.03 0.05+£0.05 0.46+0.07 041+0.03
sV 2 0.86+0.32 0.47+0.00 0.17+0.03 0.64+0.03 0.57+0.10
PA 2 -1.29:0.08 0.54:0.08 0.21+0.01 0.79:0.09 0.58+0.08
Ta 1 4.68 042 0.01 043 042

Pall 8 -1.40:1.58 0.47+£0.06 0.36:0.31 0.83:0.36 0.83£0.36
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