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= ABSTRACT =

Spontaneous Closure of Ventricular Septal Defect

—A Clinical Study of 42 Cases —

Seon Ock Khang, M.D., Jin Young Lee, M.D.,
Heung Jae Lee, M.D. and Keun Soo Lee, M.D.

Department of Pediatrics, College of Medicine, Hanyang University, Seoul, Korea

During a period of 5 years and 3 months, from Januay, 1980 to March, 1985, 42
cases of ventricular septal defects were observed to be closed spontaneously during
their follow up period and were evaluated at pediatric department, Hanyang
University Hospital.

The summary of the results from the clinical study is as follows:

1) Sex incidence shows female preponderance with male to female ratio of 1: 2

2) The mean age when they were diagnosed as ventricular septal defect was
5.0+ 6.4 months, and that of VSD murmur last noted was 13.3-+11.5 months. The
mean age when typical VSD murmur disappeared due to spontaneous closure of
the defects was 21.12+18.7 months. Spontaneous closure of ventricular septal de-
fects disclosed under one year in 22 cases ( 52.4%). Of those 22 cases, ventricular
septal defects were spontaneously closed under 6 months of age in 16 cases(38.1%
of whole study population ). From the whole study population 90.5%¢( 38 cases )
were spontaneously closed under the age of 5 years.

3) Major clinical and physical characteristics before spontaneous closure of
ventricular septal defects were typical pansystolic murmur with maximum inten-
sity at left lower sternal border in all cases, palpable thrill in 5 cases(12.8%),ven-
tricular heaves in 4 cases (10.2%) and frequent respiratory infection histories in
27 cases(64.3%).

4) Electrocardiographic findings when they were initially presented as ventri-
cular septal defects revealed normal axis in 28 cases (84.8%), left axis deviation
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in 3 cases(9.1%), right axis deviation in 2 cases (6.1%)as frontal QRS axis and
left ventricular hypertrophy in 8 cases(24.2%), right ventricular hypertrophy in
5 cases (15.6%)and biventricular hypertrophy in 3 cases (8.7%). Other electrocar-
diographic abnormalities when they had ventricular septal defects were left atrial
enlargement in 12 cases ( 36.4%) and intraventricular conduction delay in 12 cases
(36.4%). After spontaneous closure of ventricular septal defects, the electrocardiog-
raphic findings revealed normal axis in 36 cases (92.3%), left axis deviation in 3
cases ( 7.7%) and left ventricular hypertrophy in one case (2.6%). The remaining
abnormalities after spontaneous closure of ventricular septal defect were intraven-
tricular conduction delay in 14 cases (35.9%), deep SV, in 4 cases(10.3%), tall
RV, in 5 cases(12.8%)and long QTc in 1 case (2.6%). Thirty—eight cases {(97.4% )
do not show ventricular hypertrophy pattern in EKG after spontaneous closure
of their defects.

5) When we analyse their frontal plain chest X-ray films after spontaneous cl-
osure of ventricular septal defects, cardiomegaly ( cardiothoracic ratio »55%) noted
in 7 cases(17.9%)and pulmonary plethora in 5 cases(12.8%); while those before
the defect were closed spontaneously were 67.6% and 64.7%, respectively.

6) Among 26 cases who underwent follow up 2 dimensional echocardiographic
study so—called septal aneurysm were noted with the process of spontaneous cl-
osure of ventricular septal defects in 15 cases ( 57.7%) and the remaining 11 cases
do not have any evidence of ‘septal aneurysm’ even after the completion of spon-
taneous closure of their defects. In the patient group with so-—called °septal
aneurysm’ the proportion of female sex was 60% and early systolic clicky sound
were heard in 9 patients from 15 cases{60.0%), while those without ‘septal aneut-
ysm’ were 55% and 18.2%, respectively.

KEY WORDS: Ventricular septal defect . Spontaneous closure . Septal ane-
urysm.
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Table 1. Individual clinical and laboratory findings of study population

Age when Age when Age when Hx. and Physical Examination Chest X -ray

Case Sex murmur mumur mumur Frequent Hx. of Early eject CTR ©3 Pulmonary
No. first last disappeared URI Hx. Digitalization ion click plethora
noted{ Yr) noted( Yr) (Yr) A B A B

1. KSSH F 1/12 4/12 5/12 + - + 56 52 +

2. P.JLE F 2/12 18/12 8/12 + - - 59 56 + -
3 CTE F 1/12 7/12 9/12 + - - 2 54 9 -
4 WSL. F 10/12 ? 6 + - + 7 42 ? -
5. CEY. F 1/365 2 7/12 1/12 + - + 5 51 o+ -
6. LHK F 14/ 365 2/12 3/12 - - + 66 55 -+ -
7.KSH F 2/12 10/12 1/12 + - + 58 54 - -
8. HS.H F 2/12 ? 3/12 - - - o 57 9 -
9. S.JH F 20/ 365 2 10/12 10/12 + - - 58 53 + -
10. K.J.K. M 1/12 6/12 11/12 + ~ + 54 51 - -
11. S.J.W. M 7/365 7/12 6/12 + - + 59 51 + -
12. KDB M 1/12 6/12 11/12 + - + ? 581 ? -
£13. KJ.H M 10/12 5 3/12 4/12 - - - 51 44 + -~
14. KLS. M 25/ 365 2/12 4/12 - - - 55 54 - -
15. KY.J. M 3 ? 10/12 - - + 54 52 - -
z16. PEH. F 7/12 ? 11/12 + + - 66 64 + -
17. Y.J.Y. F 1/12 5/12 6/12 - - + 58 50 + -
18. KJ1.J. F 1/365 1/12 2/12 - - - 57 55 - -
19. LK.B. F 1/12 8/12 10/12 + - - 52 5 - -
20. LKH. F 1/365 ? 11 - - - ? 47 ? -
21. J.S.L. F 1/12 5/12 8/12 - - - 58 52 + -
22. BY.JL. M 1/12 ? 5/12 - - - 52 9 - ?
23. SIW. M 36/12 4 9/12 8/12 + - + 54 52 o+ -
24. J.M.]. M 7/365 7/12 13/12 + - - 62 52 + -
25. L.D.S. M 1/12 4/12 11/12 + - - 56 46 -+ -
26. AKH M 3/365 ? 4/12 - - - 58 58 - -
27. JJW. F 1/12 ? 2/12 - - - 52 52 - -
28. KS.E F 1/12 ? 3/12 - - - 57 ? - ?
29. LHJ. F 1/12 ? 2/12 + - - 2 54 9 -
30. L.S.Y. F 8/12 ? 9/12 + - - 58 56 + +
31. P.S.Y. F 2/12 8/12 12/12 + - - 61 50 + -
32 KEM. F 1/12 8/12 11/12 + - - 58 52 4 -
33. KYA F 1/12 1 5/12 + - - 60 57 + -
34, P.Y.]J. F 6/12 8/12 1/12 + - + 55 ? + ?
3% PYY F 1/12 2/12 5/12 + - - 9 52 9 4
36. J.JL.K F 3/12 ? 5/12 - - - 55 52 - -
37. EJY. F 14/365 4/12 11/12 + - + 57 50 + -
38 J.HR F 1/365 2/12 4/12 + - - 58 55 + -
39. JI.M F 3/12 4/12 8/12 + - - 54 81 + +
40. KJ.K M 1/12 2 8/12 3 7/12 + - - ? 59 ? +
4. KM, M 10/ 365 2/12 4/12 - - - 58 52 - -
42 KDC M 1/12 3/12 5/12 + - - 5 5 4+ -

Abbreviations used are CTR: Cardiothoracic ratio  N: Normal ND:Not done
A': At the time of initial diagnosis of ventricular septal defect B: At the time of spontan
* : Left axis deviation for age
++: Normal axis deviation for age
# : Cardiac catheterization was done. 2DE:2 dimensional echocardiography.
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Electrocardiographic Findings

Septal aneurysm

Axis Ventricular hypertro- Intraventricular Other remaining after spontaneous
phy patterns conduction delay  abnormalities closure by 2DE

A B A B A B after closure
—-43° - 20° BVH N + + - +
+55° + 45° LVH N - - deep SV, +
+55° + 78° N N - - tall RV, +
? + 65° ? N ? - - +
-+ 45° + 55° LVH N - - - +
+40° + 42° LVH N - + - +
*+10° + 10° LVH N + + tall RV +
? + 45° ? N ? - tall RV, +
+74° + 72° N N + + - +
*%x+135° + 85° N N - - - +
+83° + 65° N N - - - +
? - 40° ? N ? - - +
-30° + 35° LVH N + - - +
*+-++100° + 75° BVH LVH + + - +
+100° + 90° N N - - - +
+80° + 30° RVH N + + deep SV -
+190° + 38° RVH N - + - -
+73 + 55¢° N N - + - -
? + 18° ? N ? - - -
? + 72° ? N ? - - -
+65° + 60° N N + + - -
? + 60° ? N 9 - - -
+80° + 72° N N - - - -
+50° - 10° RVH N + + - -
+63° + 70° BVH N + + deep SV, -
? + 85° ? N ? - - -
+82° + 80° N N - - - ND
+65° ? N 9 - ? - ND
? + 30° ? N ? - - ND
+69° + 69° N N - - long QTc ND
+85° + 55° RVH N + + deep SV, ND
*%+4140° + 90° RVH N + - - ND
+80° + 70° LVH N -~ + tall RV, ND
+45° ? N ? + ? ~ ND
+45° ? N ? - ? - ND
+80° + 65° N N - - - ND
+50° + 40° LVH N - - - ND
#+4120° 4+ 48° LVH N - + tall RV, ND
+85° + 60° N N - - - ND
? + 45° ? N ? - - ND
+90° + 45° N N - - - ND
**+130° + 568° N N - - - ND

eous closure of ventricular septal defect.
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1.5 7} o]t} ( Table 4, Fig 1).
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URNen, 5Av|gte] 38(90.5%) 2, i o] 54
ojtfel Atd M= et ( Table 5, Fig. 1),

LAo| el 445 AAE0] AAAYE 2248 44
BEE T3 Y, 3/4¥0)8}s) 69(27.3%), 4

Table 2. Age and sex distribution of study
population when first diagnosed as VSD

No. of cases

A,
ge(yr) Male Female Total (%)
1 11 28 39(92.9)
1 - _ -
2 - - -
>3 3 - 3(7.1)
Total (% ) 14(33.3) 28(66.7) 42(100.0)

Table 3. Important clinical and physical chara-
cteristics of study population before
spontaneous closure of VSD

Findings No. of cases %
Precordial bulging 0/39 0
Heaves

No heave 35/39 89.7

Lv 2/39 5.1

LV+RV 2/39 5.1
Thrill 5/39 12.8
Systolic murmur 42/42 100.0
Frequent URI history 27/42 64.3
History of digitalization 1/42 2.4

Table 4. Age distribution when murmur last

noted
No. of cases

Age(yr) Male Female Total (%)

<1 6 14 20( 66.7)
1 -2 2 5 7(23.4)
3 -4 2 0 2( 6.6)

=5 1 0 1( 3.3)
Total (%) 11(421) 19(57.9) 30(100.0)
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1,5, Fig. 2),
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Table 5. Age distribution when murmur disapp-
eared

No of cases

o] 24 (51%), ¢4 ¥ iPéM Q°} LA BEot
29 (5.1%) o0, yoiz gtk g} 35@1(89 7
%) olMe BAAA @) AAL 54 (128%) o
A RAFeH, 7152 AT F AUY 4249 go}
T WY 5F7) Fde] 274 (64.3%) A AR

Table 6. Age distribution when murmur disap-
peared under the age of one year

Age (yr) Male  Female Total (%)

No. of cases

Age( months )

<1 5 17 22 (52.4) Male Female  Total (%)

-2 5 6 11 (26.2) <3 o 5 6273 )

-4 2 3 5(1L.9) - 5 5 100455 )

-9 2 1 3(7.1) 7 -9 0 4 40181 )

2 10 0 1 1 2.4) 10 - 12 0 2 2( 91)

Toults) 14(383)  2(66T) 42 (1000) Total (%) 5(227) 17(77.3) 22(100.0)
25+

DI

NN

Number of Cases

(:] Male
Female

A U

MMM
NN

AN\

7

B
7/, B/

AN

12

3 4 5§ 9 10 Years

Fig. 1. Age distribution of spontaneous closure of VSD.

A: Murmur last noted B: murmur disappeared.

— 302 —



— ZAg 93U AATALE
or DMale
g D) remaie
?5’7 / |
Hir
0 % % /é %A

1~3 46 7-9 10-12 Months

Fig.2. Age distribution of spontaneous closure of
VSD under one year of age.
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ANFE 4 A5HUAE 2Q0) (Table 7-A,8).

(2) AAvid F%
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Reow, FAAuhrt 8o (24.2% ), A A7} 5
9 (15.6% ) R, FAAYOE 3 (8.7%) AN B
gk AAFHAAE A Fole 38 (97.4% )
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Ve f=olM 2 SE By

(3) 19 4AxE olgAaA
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ARy, ddFHAEY AAHgFole 19= AN
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1) B¢ F¥ X-427

AFE ¥ge A A4, 51%o0jste 14E g
B, 51~55%7} 11 o) ( 32.3%), 56~60%7} 19 o) (55.9
% ), 61~65%7} 2] (59%)QI, 65%o]Ate]
56 % o]
Ao Auid 274 B A$st 2849(67.6%) I
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(17.9%) 2 F5 X-M 2744 Ay
AZAEY AAHHF P2}
( Table 9-A,9-B),

%

Hadte Age

HEHE S99 F7he R DDA 22 9 (64.7%)el A
AR JHFHALY AAHAYF 549 (12.8% )2

438} ( Table 9-B),

5) o|uF Axed 27

olHY AZFHUAR £ fio] 5P 26
dF 28 ' FAF 7L 4 HALo FuIuY o
7b 154, FAF 9 ¥Rl AUAFEAE A
HAY 47t 1148, o] F F3t9 H|EE Table 10
& 2o 5 U RAHAE Alvle 4z 200 +
177093, 2734201 098 §9% 37 Yon,
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Table 7. Electrocardiographic findings at the

time of initial diagnosis of VSD and

after spontaneous closure of VSD
A. Frontal QRS axis

Eio

Axis Initial diagnosis of VSD After closure of VSD
No. of cases(% ) No. of cases{% )

NAD 28 (84.8) 36 (923)

LAD 3( 91) 3( 7.7)

RAD 2( 6.1) 0( 0 )

Total (%) 33(100.0) 39 (100.0)

NAD : normal axis deviation.

LAD : left axis deviation
RAD : right axis deviation.
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Table 7. B. Ventricular hypertrophy patterns

Initial diagnosis of VSD After closure of VSD
Ventricular hypertrophy
No. of cases(% ) No. of cases{%)
No hypertrophy 17 ( 51.5 ) 38 (97.4)
LVH 8(24.2) 1( 26)
RVH 5(15.6) 0( 0 )
BVH 3( 87) 0( 0 )
Total (% ) 33 (100.0) 39 (100.0)

LVH: left ventricular hypertrophy

C. Other abnormalities

BVH.: biventricular hypertrophy RVH: right ventricular hypertrophy.

Initial diagnosis of VSD After closure of VSD
Abnormalities
No. of cases (%) No. of cases(% )
P —mitrale 12 (36.4) 0(0 )
Intraventricular conduction delay 12 (36.4) 14 (35.9)
Long QTc - 1( 26)

Table 8. Changes of frontal QRS axis between
the time of Initial diagnosis of VSD

and after closure of VSD

Axis Initial diagnosis of VSD After closure of VSD

No. of cases

No. of cases

NAD 25 2411 28
LAD 3 2 2
RAD 2 0
NAD: normal axis deviation.

LAD : left axis deviation.

RAD :right axis deviation.
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Table 9. Radiographic findings at the time of initial diagnosis of VSD and after closure of VSD

A. Cardiothoracic ratio

Initial diagnosis of VSD

After closure of VSD

CIR (%)
No. of cases (% ) No. of cases{%)
¢ 51 0( 0 ) 8 (205 )
51 - 55 11(323) 24 {(61.5 )
56 ~ 60 19(55.9 ) 6 {154 )
61 — 65 2( 5.9) 1( 26)
= 66 2( 59) o( 0 )
Total (% ) 34(100.0 ) 39 (100.0)

B. Abnormal findings

Initial diagnosis of VSD

After closure of VSD

Findings
No. of cases (% ) No. of cases(%)
Cardiomegaly { CTR ) 559 ) 23 (67.6) 7 (17.9)
Pulmonary plethora 22 (64.7) 5 (12.8)

Table 10. Comparison between the two groups devided by 2 dimensional echocardiographic findings

Group A Group B
Total number of cases 15 11
Age of numur disappeared{ months) *29.04+17.7 ¥97.3429.1
Male — Female ratio 6:9 5:6

Presence of early systolic click
EKG
Intraventricular conduction delay
LAD

9/15( 60.0% )

2/11(18.2% )

* Value is mean-+SD.

Group A :VSD is closed spontaneously by forming septal aneurysm.
Group B :VSD is closed spontaneously without evidence of forming septal aneurysm.

LAD : Left axis deviation
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