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=Abstract:=
Clinical Study and Risk Factors of Surgical Mortality
of Congenital Heart Defects

Sangho Rhie, M.D.,” Byung Kyun Kim, M.D.", Sung Ho Kim, M.D.”, Jun Young Choi, M.D."
In Seok Jang, M.D.", Chang Dae Ouck, M.D.", Jong Woo Kim, M.D.”
Seong Kyu Chung, M.D.", Chang Soo Kim, M.D.”

Objectives.  The surgical mortality of congenital heart defects has been reduced for the very young age
group. Especially, young age at repair is an important risk factor for mortality after repair of tetralogy of
Fallot. Some risk factors were analyzed.

Methods. Three hundred and sixty six patients underwent surgical intervention. Ages ranged from 5
days to 64 years, and 80 patients were adults(over |5 years of age). The defects consisted of 313(84.2%)
acyanotic and 53(15.8%) cyanotic anomalies. The surgical mortalities were evaluated by univariate and
multivariate analysis.

Results. The overall surgical mortality was 10.4%. Most deaths occurred in the infant group younger
than 6 months(20/38 deaths) and in cyanotic group(21/38 deaths). Surgical infant mortality younger than
12 months was 24.8%(25/101). Risk factors of mortality in open heart surgery were age(p<0.0001), body
weight(p<0.0001), pump time(p<0.0001), aortic cross clamp time(p<0.0001), use of total circulatory ar-
rest(p<<0.0001) and cyanotic disease(p<0.0001) by univariate analysis. But by multivariate analysis, the
risk factor of mortality in open heart surgery was disease entity(p=0.002) only. A disease group with the
highest risk was a cyanotic group(odds ratio was 15.3 relative to ventricular septal defect) excluding tetral-
ogy of Fallot(odds ratio=0.27).

Conclusions. Even though the most important risk factor was disease entity, we should conentrate our
efforts on the technically improvable factors affecting surgical mortality indicated by univariate analysis.

(Korean J Thorac Cardiovasc Surg 1997 ;30:17-26)
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Table 1. Age, sex distribution and mortality Table 2. Disease distribution
Agel(yr) M F Total(%) Mortality(%) Acyanotic Group Cyanotic Group
<1 s6 45 10127.6)  25(24.8) Dx M F Total Dx M _F Toll
0~6m 36 17 53(14.5) 20(37.7) VvSD 95 71 166 TOF 7 15 22
6m~1 20 28 48(13.1) 5(10.4) ASD 22 51 73 PA 6(1) 4(3)  10(4)
1~5 40 48 88(24.0) 8(9.1) PDA 1009)  38(33) 48(42) TAPVC 2 2 4
5~10 22 32 54(14.8) 1(1.9) AVSD 3 7 10 UVH 3(1) 1 A1)
10~15 24 19 43(11.7) 1(2.3) COA 4(3) 201} 6(4) TGA 3(1) 0 3(1)
15~30 15 28 43(11.7) 142.3) Valsalva 2 0 2 TA 2 1(1) 3(1)
30~50 9 15 24(6.6) 28.3) PS 2 0 2 Ebstein 2 1 3
50< 5 8 13(3.6) 0(0.0) DMSS 1 0 1  DORV 3 0 3
Total 170 195 366(100) 38(10.4) Coronary 1 0 b Unroof 0 2 2
- Tumor 1 0 1 HLHS 1 0 1
DOLV 1 0 1
Subtotal  141(12) 169(34) 310(46) 303)  26(4)  56(7)
A L . ;
Total 171(15) 195(38) 366(53)
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ASD, atrial septal defect: AVSD, atrioventricular septal defect. COA. co-
arctation of aorta: Coronary, coronary AV fistula; DMSS, discrete mem-
branous subaortic stenosis; DOR(L)V, double outlet right(left) ventricle:
Ebstein, Ebstein's anomaly: HLHS. hypoplastic left heart syndrome: PA.
pulmonary atresia: PDA, patent ductus arteriosus; PS, pulmonary sten-
osisi TA, tricuspid atresia; TAPVC, total anomalous pulmonary venous
connection ; TGA, transposition of great artery: TOF, tetralogy of Fallot:
Unroof, unroofed coronary sinus: UVH, univentricular heart; VAL,
valsalva aneurysmal rupture : VSD, ventricular septal defect.

* (). non open heart surgery
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Table 3. Cardioplegic solution composition
Element Unit Cardioplegia IT | 41321 1%
Sodium mEq/L 109 120
Potassium mEq/L 30 ‘ 16
Chloride ' mEq/L | 12 L 160
Bicarbonate mEq/L | 27 | 10
Calcium mEq/L 0 2.4
Magnesium mEg/L 0 32
Glucose gm/L 5 0
Mannitol ‘ gm/L : 10 ‘ 0

Table 4. Paient profile of total circulatory arrest

Sex M:13, F:9

Age 1.3+ 11 months (5 days~30 months)
Weight 6.7+2.9 Kg (2.9~13Kg)

Pump time 177+63.4 min.

Arrest time 62.7£39.2 min.

ACC time 139+ 53min.

ACC, gortic cross clampnig: min., minute.
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Table 5. Total circulatory arrest and mortality

No. of Cases No. of death
TOF 4
VSD

AVSD

Arch hypoplasia

Diagnosis

AES I e

Pulmonary atresia

UVH

Tricuspid atresia
Unroofed coronary sinus
TAPVC

HLHS

DOLV

TOTAL 22

ASD, atrial septal defect: AVSD, atrioventricular septal defect; DOLYV,
double outlet left entricle: HLHS. hypoplastic left heart syndrome:
TAPVC, total anomalous pulmonary venous connection: UVH,
univentricular heart: VSD, ventricular septal defect.
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12(54.5%)

Table 6. VSD associated cardiac anomalies

Lesions No. of Cases

PFO

DCRV
Infundibular stenosis
Secundum ASD
LSVC

Valvular PS
DMSS

PDA

TR

AR
Dextrocardia
SBE. MR, AR

Total 125

—— O
—_— . =
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AR. aortic regurgitation; ASD, atrial septal defect; DCRY, double
chamber right ventricle; DMSS, discrete membranous subaortic stenosis
LSVC. left superior vena cave; PDA, patent ductus arteriosus; PFO,
patent foramen ovale : PS, pulmonary stenosis; SBE, subacute bacterial en-
dacarditis: MR, mitral regurgitation: TR, tricuspid regurgitation.
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Table 7. RVOT procedure and postop RBBB in VSD

o145 2|
MEHS NFTIHe D U ALE 24

Table 8. Early postoperative complications

RBBB(+) RBBB(—) Total
Procedure (+) 12* 14 26
Procedure (-) 9 l%l 140
Total 21 145 166

RBBB. rl;:ht bundle branch block: RVOT, right ventricular outflow tract.
* 5<0.05
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Complications No. of No. of
events death

I-RBBB 44

Wound problem 19

Low Cardiac output, heart failure 18 13

Pneumonia, respiratory failure 17

Pleural effusion

CNS Cx, hypoxic damage, seizure
C-RBBB

Chylothorax

Endocarditis

Weaning failure

1 degree AV block

Sepsis

Hepatic failure

Pulmonary hypertensive crisis
Pericardial effusion

GI Bleeding

Pulmonary edema
Tracheostomy

Others arrhythmia

Cerebral air embolism

Radial artery aneurysm
Complete AV block
Mediastintis

Vocal cord palsy

Total 169 38

— e e PR N N W W W W B R L L 0
)

AV, atrioventricular . CNS, central nervous system: Cx, compliction: I(C}
-RBBB,. incomplete (complete) right bundle branch block : Gl gastrointes-
tinal.
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Table 9. Disease and operative mortality Table 11. Univariate analysis of mortality in OHS
Acyanotic Group Cyanpetic Group Variables No. of death % P-value
Dx Cases~ OP. death(%) Dx Cases “OP. death(%) <1 23/ 90 25.6
VSD 166 6(3.6) TOF 22 4(18.1) Age 1~2 7/40 17.5 <0.0001
ASD 73 1(1.4) PA 10 7(70.0) (yr) 2~15 2/ 111 1.8 '
PDA 43 2(4.2) TAPVC 4 1(25.0) 15 < 3/72 4.2
COA 6 3(50.0)  Ebstein 3 0 Sex Female 121157 67 0003
Valsalva 2 0 TA 3 1(33.3)
PS 2 0 TGA 3 2(66.7) Weigh[ < IOKg 27 / 118 22.9 0.0001
DMSS 1 0 DORV 3 1(333) 0Kg< 8195 7.6
Coronary 1 1 Unroof 2 0 ] Cyanotic 19 / 49 38.8 <
Tumor l 1 HLHS 1 1 Disease Acyanotic 16/264 6.1 0.0001
DOLV 1 1
Blood 4/49 8.2
Subtotal 310 17(5.5) 56 21(36.2) CPS Crystalloid  31/264 11.7 0.699
Total 366 38(10.4) <100 4/188 21
ASD, atrial septal defect; AVSD, atrioventricular septal defect; COA, co- Pump time 100~200 16/90 17.8 <0.0001
arctation of aorta; Coronary, coronary AV fistula; DMSS, discrete mem- (min) 200~300 11/29 37.9 ’
branous subaortic stenosis; DOR(L)V, double outlet right(left) ventricle; 300< 4/6 66.7
Ebstein, Ebstein’s anomaly; HLHS, hypoplastic left heart syndrome; PA,
pulmonary atresia; PDA, patent ductus arteriosus: PS, pulmonary sten- <30 1/ 86 1.2
osis; TA, tricuspid atresia; TAPVC, total anomalous pulmonary venous 31~60 4/87 4.6
connection; TGA, transposition of great artery; TOF, tetralogy of Fallot: ACC time 61~90 4/42 9.5
Unroof, unroofed coronary sinus, UVH, univentricular heart; VAL, (mim) 91~120 4/40 10.0
valsalva aneurysmal rupture; VSD, ventricular septal defect. 121~180 16/44 36:4 <0.0001
181< 6/14 429
Table 10. Operative mortality by age under 1 year and (+) 12/22 545
weight under 10kg TCA (=) 23/291 79 <0.0001

Age Acyanotic(%) - Cyanotic(%) - Total(%)
<6m 9/34(26.5) 11/19(57.9) 20/53(37.7)
6~12m 1/43(2.3) 4/5(80.0) 5/48(10.4)
Total(%) 10/77(12.9) 15/24(62.5) 25/101(24.8)
Weight Acyanotic(%) Cyanotic(%) . Total(%)
<5Kg 8/23(34.8) 7/14(50.0) 15/37(40.5)
5~10Kg  6/81(7.4) 9/19(47.4) 15/100(15.0)
Total(%) 14/104(13.5) 16/33(48.5) 30/137(21.9)

m, months.

£ 28, AEF 28 5 & 387} AlstdcH(Table
8). A% % APt-g-S Table 9o At} e
A2 AL S JEA AN AAEA i Foe] 2 8 gl
ot 5 Aol = BF 3 EE

2 Al E

A AFEL 10.4% (38/366)°) 1L, B A M=o 7
2 5.5% (17/308), AN Z2TL 36.2%(21/58)0] A tHTable
10). BI/AIEo] 5.7%(3/53), Aol 11.2%(35/313)¢]

ACC, aortic cross clamping; CPS, cardioplesic solution; OHS,
open heart surgery; TCA, total circulatory arrest.
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Table 12. Multivariate analysis of mortality in OHS

Variables p value Odds ratio
Age 0.66 0.99
Sex 0.27 0.56
Weight 0.22 0.96
Diseases™ 0.002
ASD 0.64 0.32
TOF 0.17 0.27
Acyanotic d. 0.83 1.17
Cyanotic d. 0.002 153
Pump tirme 0.19 1.00
ACC time 0.84 1.00
CPS 0.86 0.88
TCA 0.36 1.95

ACC, aortic cross clamping ; ASD, atrial septal defect; CPS, cardioplegic
solution ; d., disease ; OHS, open heart surgery; TCA, total circulatory ar-
rest; TOF, tetralogy of Fallot: VSD, ventricular septal defect.

* VSD is reference group.

Table 13. Univariate analysis of mortality in cyanotic dis-
ease

Variables No. of death % - P-value
A <6 9/12 75.0
( £ my 0712 3/4 750 0.002
montisl 1y« 733 21.2
S Male 12/ 27 44.4 0367
x Female 7122 31.8 ‘
< 5Kg 5/8 62.5
Weight  5~10Kg  9/19 474 0059
10 Kg < 5022 22.7
o TOF 412 182 o
18¢45€ " Others 15/27 55.6 '
s Blood 3/11 272 e
Crystalloid 16/38 42.1 ‘
. < 120 1/4 25.0
T mp( » 120/180 6/19 3.6 0.649
tmetmin) ey < 12/26 46.2
ACC < 120 4/16 25.0
time(mim) 120~ 180 11/24 458 0.402
181< 4/9 444
TCA (+) 8/14 S1T 0 os
(=) 11/35 31.4 ’

ACC, aortic cross clamping; CPS, cardioplegic solution; TOF, tetralogy of
Fallot; TCA, total circulatory arrest.

A Z o]9]e| 2 MZE A Fho) *’*%z‘gou}i/ﬁs] &
B](Odds ratio)7} 15.38.2 w9 & F2JAS o,
V] 2] W B 8hH o2 g0 z;}X] otqkc}(Table 12).
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Table 14, Multivariate analysis of mortality in cyanotic dis-
ease

Variables p value Odds ratio
Age 0.22 0.97
Sex 0.27 .16
Weight 0.61 1.05
Disease™

Others 0.01 4.07
Pump time 0.56 1.01
ACC time 0.99 1.00
CPS 0.31 0.35
TCA 0.75 1.34

ACC. aortic cross clamping ; CPS, cardioplegic solution; TCA, total circu-
latory arrest . TOF, tetralogy of Fallot.
* TOF is reference group.

Table 15. Late mortality

Time to death

Diagnosis Causes of death

(months)

ASD 24 Sudden death

(arrhythmia ?)
AVSD 13 Pulmonary edema
VSD, pulmonary HT 8 Pulmonary edema
TAPVC 8 Pneumonia
PA with VSD 3 Aspiration pneumonia
COA 1.5 Pneumonia

ASD, atnial septal defect; AVSD, atrioventricular septal defect; COA, co-
arctation of aorta; HT, hypertension; TAPVC, total anomalous pulmon-
ary venous connection: VSD, ventricular septal defect.

n‘.

A EFarg Aoz thigy B4 Ades o
(p=0.002)3} A &2) F3(p=0.008)0] Ab-&3} F&lo] 3
g A wHTable 13), thHzk B A A A 22§23
Wy Ak F3(p=0.012224, &2 4433 ol9] g
AN ZFo]  Apkga WA} BArE At odds
ratio=4.07) (Table 14).
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AA A& 10.4%0) =, 670 wiuk 538 = 37%, 670 Y3} 1A Abe]r) 483 F 10.6% 5 e}
el 12714 wluk odo} AP 24.8%(25/101)0] 9 2w, 504) o] Ake] :1d 3z} 133 ol A= Alwto] &
Ak Bl AN ZTL 5.5%, FMFT-S 36.2%] FEAgo] sllnt FEAbagol d3E v|AE 2 7}
Al AFAAES A4 FA Aok g B A& Alggs B4 71 A sld dAke A8 (p<
0.0001), A F(p<0.0001), &) =&A| 7Hp<0.0001) = A F3] E A 7Hp<0.0001), 53] 2)w] 9] o] &
(p<0.0001) 12] 3 A M FA 3Hp<0.000D)o] i e} ik, chdzk B4 Al Algg3 o] gl
= 18z A3 §8(p=0.002)0]%0 31, 53] FRAAZF o] 9] HFMFFo] Akt Falo] i)
(odds ratio=15.3). AMFTHE A% Ax}, Apbgo YAz E s EA A A= oA (p=0.
002)7 A 3] §-3(p=0.008)0] %l o.v}, thl ek F-A ol M= A 3he] 73 (p=0.012) o|3ic}.
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