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—Abstract—

Surgical Repair of Isolated Secundum Atrial Septal Defect
— Clinical features, hemodynamic functioo. er1v
and late results according to age at operation —

S. Lee, M.D.", B.C. Choi, M.D.", W.S. Ahn, M.D.", Y. Hur, M.D.’,
B.Y. Kim, M.D.", J.H. Lee, M.D.", H.S.Yu, M.D."

Backgroud. To determine the influence of age at operation upon surgical outcome in pat-
jents with isolated secundum atrial septal defect, retrospective clinical analysis was done,

Material and method. From June, 1976 to December, 1991, 146 patients, 63 male and 83
female patients ranging in age from 13 months to 56 years, were operated on for isolated
secundum atrial septal defect. The patients were divided into 3 groups according to their
age at operation : Group I ({20 years old), 91 patients(62.3%) ; Group Il (21 to 40 years
old), 44 patients(30.1%) ; Groupll (>)41 years old), 11 patients(7.6%). Significant dif-
ferences in clinical features, hemodynamic function, early and late results between age gro-
ups were speculated,

Results. One hundred thirty —one patients(89.7%) were symptomatic at the time of oper-
ation, the most common symptoms being dyspnea on exertion, recurrent respiratory infec-
tion, palpitation and chest pain. Patients in NYHA class I or IV were 3.3% in group1,
25% in groupll, and 54.5% in grouplll. Hemodynamic data was available for 138 patients
(94.5%). Significant pulmonary hypertension (MPA systolic pressure >40mmHg) was not-
ed in 22 patients (15.9%). Patients with pulmonary vascular disease (Rp /Rs)>1.25) were
2% in groupl, 7.3% in groupll, and 9.1% in grouplll. But there were no significant dif-
ferences between the age groups in the size of the shunt or the ratio of pulmonary to sys-
temic flow. Atrial septal defects were closed with direct suture in 144 patients and patch
repair was performed in 2 patients with high defect. Atrial arrhythmia (8.2%) was the
most common postoperative complication. The mean (#SD) duration of follwo—up in all
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patients was 16+22 months (range, 1—96 months). Functional result was excellent regard-
less of the age groups. During follow—up period, late cardiovascular events were arrhyth-
mia (7 cases), reoperation for recurrent ASD (2 cases), and premature late death due to
bacterial endocarditis (1 case). Incidence of preoperative and late atrial fibrillation was sig-

nificantly higher in older age group.

Conclusion. Age at operation is one of the most important predictor of early and late sur-
gical outcome with its impact on the following factors : 1) hemodynamic alterations and
ventricular dysfunction due to longstanding volume and pressure overload, 2) pulmonary
vascular disease, and 3) atrial arrhythmia including atrial fibrillation as a result of atrial di-
latation. Therefore, among patients with surgically repaired atrial septal defects, those

operated on over the age of 20 require careful supervision on the long —term basis.
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Table 1. Age and sex distribution

Age(years) Male Female Total (%)
0-5 15 5 20 (13.7)
6—10 10 21 31 (21.2)
11-20 15 25 40 (27.4)
21—30 14 16 30 (20.5)
31—41 3 11 14 ( 9.6)
41—50 4 4 8 ( 5.5)
51— 2 1 3(201
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Table 2. Nature of Clinical Symptoms

Total (%) Group 1 Group 2 Group 3
Symptoms n=146 N=91 n=44 n=11
No symptoms 15 (10.3) 12 3 0
Dyspnea 100 (68.5) 56 34 10
Recurrent respiratory 64 (43.8) 49 14 1
infection.
Palpitation 39(26.7) 11 20 8
Chest pain 15(10.3) 7 6 2
Congestive 2( 1.4) 0 0 2
heart failure
Hemoptysis 1€ 0.7) 0 0
Dizziness 1( 0.7) 0 0 1
Syncope 1(0.7) 0 0 1
Table 3. Preoperative NYHA Functional Class
NYHA class Total (%) Group 1 Group 2 Group 3
n==146 n=91 n=44 n=11
Class 1 66 (45.2) 58 8 0
Class I 60 (41.1) 30 25 5
Class 18 (12.3) 3 11 4
Class IV 2 (1.4) 0 0 2
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Table 4. Analysis of Preoperative Electrocardiogram

L Total (%) Group 1 Group 2 Group 3

ECE findings n=146 n=91 n=44 n=11
Rhythm

sinus 142 (97.2) 90 43 9
atrial fibrillation 3(21) 0 1 2
Axis

normal 38 (26.0) 26 10 2
right 108 (74.0) 65 34 9
left 0 0 0 0
Ventricular hypertrophy

RVH 113 (77.4) 64 38 11
BVH 2(1.4) 1 1 0
RBBB, complelete 6 (41 2 2 2
RBBB, incomplete 63 (43.2) 32 25 6
First degree A—V block 6 (4.1) 2 2 2
Complete A—YV block 1(07) 1* 0 0
APC 5(34) 3 2 0
VPC 3(21) 0 3 0

Table 5. Preoperative cardiothoracic ratio

Age groups CTR (mean+S.D)
Group 1 (n=91) 0.531+0.05
Group 2 (n=44) 0.55+0.06
Group 3 (n=11) 0.610.05
Total (n=66) 0.54+0.06

Table 6. Echocardiographic left ventricular dys-

Ye A adee 717 e 53 (3.6%) 0o 3
o A8 L LA o7t Frtgel wet Yz vt o
o) Al 53+ tH(Table 8).
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€ gl tH(Table 9), A&HolA gr s $—azge
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function, Table 8. Significant Pulmonary Hypertension
Ejection fraction MPA systolic Rp /Rs)0.25
Age groups at rest {55% Age groups Pressure>40mmHg(%) (%)
Group 1 (n=62) 0 Group 1 (n=86) 13 (15.7) 1(1.2)
Group 2 (n=22) 1 Group 2 (n=41) 7 (17.1) 3(7.3)
Group 3 (n=10) 2 Group 3 (n=11) 2 (18.2) 1(9.1)
Total % (n=94) 3(3.2) Total(%)(n=138) 22 (15.9) 5 (3.6)
Table 7. Systolic Pressure of Main pulmonary artery

MPA systolic Total (%) Group 1 Group 2 Group 3
pressure (mmHg) n=138 n=86 n=41 m=11
15—30 72 (52.2) 49 18 5
31-50 60 (43.5) 36 19 5
5175 3(22) 0 3 0
over 75 3(22) 1 1 1
Mean+S.D 32.6+11.9 30.819.5 36.2114.0 36.41+17.8
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Table 9. Magnitude of Shunt

Qs /QS Total (%) Group 1 Group 2 Group 3
n=138 n=86 n=41 n=11
1.0—-2.0 36 (26.1) 25 11 0
2.1-3.0 61 (44.2) 36 19 6
3.1-4.0 24 (17.4) 15 4 5
4.1-5.0 9(6.5) 5 4 0
over 5.0 8 (58) 5 3 0
mean+S.D 2.78+1.37 2.6711.23 2.98+1.78 3.04%+0.71
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Table 10. Anatomy of secundum ASD & associated

anomalies

Cases
Secundum ASD
High 2
Central 136
Low 8
Associated anomalies
LSVC entering C.S 2
Congenital complete heart block 1*
Situs inversus totalis 1

*Permanent epicardial pacemaker implantation

Table 11. Operation procedure

Surgical technique Cases
Direct closure 144
Patch closure 2%

*High defect without PAPVC

2 98 (5.6%) A3 3TN & 20% 24 1 T
=7t A3 F7rstdoh(Fig. 1).
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Patients with Event (%)
25

20}-

Group 3 (n=15)

0
Group 1 (n=100) Group 2 (n=47)
Age groups

Fig. 1. Incidence of significant mitral incompet-
ence with or without tricuspid insufficiency
requiring surgical correction at the time of
operation
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Table 12. Postoperative complications

L. Total (%) Group 1 Group 2 Group 3
Complications n—=146 n—=9] n—44 n=11
Arrhythmia*

Atrial fibrillation 7( 4.8) 1 5 1
Paroxysmal atrial tachyardia 3(21 1 1 1
Bradyarrythmia 2(14) 2 0 0
Excessive bleeding requiring reexploration 1(0.7) 0 1 0
Perioperative myocardial infarction 1(07) 0 1 0
Urinary tract infection 1(0.7) 1 0 0
Total (%) 15 (10.4) 5 (10.4) 8 (18.2) 2 (18.2)

*Based on the standard 12—lead electrocardiogram checked on the seventh postoperative day

Table 13. Follow—up period

Age groups Follow up period
(months) mean+S.D

Group 1 (n=91) 13+21

Group 2 (n=44) 14+17

Group 3 (n=11) 38+31

Total 16+22

967N L AX 2 FF 1671 Yol At &Expe] Ao T}
g £ 3 7)) AAYx Al 3TN HE FHBF
7132 3870 ¥ ol A tH(Table 13).
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38 7159 A #A late event ZA| = #
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Table 14. Postoperative NYHA functional classes
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tH(Fig. 2).
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Group =44) Group 3 (n=11)

Age at Operation

Group 1 (

Fig. 2. Incidence of Preoperative and Late atrial
fibrillation or Paroxysmal Atrial Tachycar-
dia according to age at operation

NYHA class Total (%) Group 1 Group 2 Group 3
n=145 n=90 n=44 n=11
Class I 129 (88.4) 38 6
Class I 15 (10.3) 5 6 4
Class I 1(1.3) 0 0 1
Class IV 0 0 0 0
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Table 15. Late Cardiac and Noncardiac Events

Total Group 1 Group 2 Group 3
n=146 n=91 n=44 n=11
Cardiac
Arrhythmia*
Atrial fibrillation 4 1 2 1
Paroxysmal atrial 2 1 1
tachycardia
Bradyarrhythmia 1 1 0 0
Reoperation for ASD 2 1 0 0
Infective endocarditis 1 1% 0 0
Non cardiac
Hyperthyroidism 1 0 1 0
Pulmonary tuberculosis 1 0 1 0
Total (%) 12 (8.2) 5 (5.5) 5(11.4) 2(18.2)

*Arrhythmia persisted or newly developed beyond 30days after operation
**Premature late death occuring 3years after operation due to infective endocarditis and septic shock.
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