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=Abstract=

Clinical Evaluation of 70 Cases of Ventricular Septal Defect in Korea

Kyu Seck Cho,M.D., Bung Chu! Chang, M.D., Yun Kim, M.D.,
Bum Koo Cho, M.D., Seung Nok Hong, M.D.

Ventricular septal defect was the most common congenital Heart disease admitted to the
Severance Hospital from December, 1963 to June 30. 1977.

A total of 1,811 cardiac patients received cardiac catheterization in the CardiacCenter of
Yonsei University Medical College. Out of the 1,811 cardiac patients, 791 cases had congenital
heart disease and of these 172 cases had ventricular septal defect. This amounted to 21.7% of
all those with congenital heart disease. Seventy cases of ventricular septal defect operated on
in the chest surgery department are presented. Of these 70 cases of ventricular septal defect,
54 cases were male and 16 cases were female. Their ages ranged from 4/12 months to 32 years.
The ratio of systolic pressure of the main pulmonary to systemic artery (Pp/Ps) for 29 of the
59 isolated ventricular septal defects was below 45 percent. Pp/Ps ratio for 19 of the 59 isolated
ventricular septal defects was 75 percent. The patients were mostly below fifteen years of age.
Qut of 64 cases, there were 36 cases of type [ defets, 20 cases of type I, 4 cases of type [i,2
cases of type [V, one case of both type [ and [ and one case of left ventricular right atrial
communication.

The amomalies associated with ventricular septal defect were 13 in all; 4 cases of aortic
insufficiency, 3 cases of ruptured aneurysm of the aortic sinus of valsalua, 2 cases of ruptured
aneurysm of the aortic sinus of valsalva with aortic insufficiency, 2 cases of patent ductus
arteriosus, one case of ruptured aneurysm of the aortic sinus of valsalva with atrial septal
defect (secundum type) and one case of atrial septal defect (secundum type).

Overall motrality was 8.6 percent. The mortality in pulmonary artery banding was 37.5
percent. The causes of mortality were in one case coungestive hear tfailure, in one case asphyxia
and in one case respiratory insufficiency. The mortality in ventricular septal defect associated
with pulmonary hypertension was 7.1 percent. The cause of mortality was in one case low
cardiac ontput syndrome. There was no mortality in the ventricular septal defects without
pulmonary hypertension and mortality in the ventricular septal defect. In ventricular septal
defect associated with combined anomalies, the causes mortality were in one case respiratory

insufficiency and in one case congestive heart failure.
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Table 1. Age and sex

Years Male Female Total
0—1 2(2) 2 4(2)
2—5 7(3) 3(3) 10(6)
6—10 18(5) 6(0) 24 (5)

11—20 14(3) 3(1) 17 (6)

21—30 12 2 14

31— 1 0 1

Total 54 16 70

( ) : Pulmonary Hypertension (Pp/Ps=0.75)
F-& 64 e 104] Atelzm 26124 AA 9 36.0%F
Hgeh 72 ow vole A 4 dd FHEE A
Fgr delz g mHe 32444 A4 F4 BAETF
< AR < olu}(Table 1)

2) &Y s34
o2yl 4y E zhed o] 534 (78.5%),
+54 ii Zake] 44 (77.1%), AlAl #Ale} 224
(31.4%) ol 29 144l (20.0%) N A w5 ol
24 Fo) 12¢) (17.1%), sl 27ke] 74 (10.0%)
A}, (Table 2)

442 2 485 NYHAZ R vre] 2 Class |
7+ 36™ (51.4%), Class[I 7} 269 (37.1%), Classly 7}
107 (14.3%) A+t

3) ofsty AZil
o) 8ta A B3 S A3—45TAA ZE
F/NY A4gs] 4332 dddd Z4T 5+ 39t
A g4 7] 24 (Thill) & 20 4
7} 59¢] (84.3%), AHalA  oldly] A+
ol (7.1%0), 29 a4 AdE 24 2.7%)7
o zte & A Fhor g 214 (29.2%),

Table 2. Chief Complaints

No. of Patients

Frequant URI
DOE*

Palpitaticn

55(78.5%)
54 (77.1%)
22(31.4%)
14720.0%)
12(17.1%)

7(10.0%)

Growth retardation
Cyanosis on crying

Easy fatigability

Total 72

*DOE : Dyspnea on exertion



Table 2. Ph,swal Findings

Table 4.

No. oi patients 2. With Pulmonary Hypertension (i3
Pansystclic murmur 70(100%) RVH-+LAE 1
Thrill £9(84.3% RVH 7
Hepatomegaly 21{30.0%) LVH 2
Bulging precordium 14(20.0%) BVH 2
Diastolic murmur 5{7.1%) RVH-+-A—V Dissoiation 1
Continuous murmur 2( 2.8%) = w——
- 3. Combined Cardiac Anomaly 1)
bulging precordium 144 (19.4%) 7} lglcl(Table 3) — . -
4) MHE ~H LVH 5
o E 2Yohg FakEhx e A4 4 B£F 40 BVH 3
o of] A 3= hyperkinetic® ¢ = &= n&tE ou st BVH+RAD 1
244 gk 6, HAA  w o), 2y elE 2 2 Ist degree A—V Block 1
ol dgtul 647k o, AA HlHE a2t B PAC 1
v, = 153 g EubR A F7A4 AT Al e
E &7 =45 (Obstructive type)o] &% 39 RVH : Right Ventricular Hypertrophy
ol-g  oin g} oA A W} T2 7}%7- akok o m] LVH : Left Ventricular Hyperirophy

hyperkinetic typeg] ::J]l:—n_l] 2]
A4 wigel A S04 vl o]gT
7] A wkA gl o4l 4 HIDHE 24 vk Hyleh v Al
ARz o] FukH g Al F4 ALFAAE 24
A el 7} 5ol B oshak whgk).
5) MEX} WA A

70 e Al F4 2EF Al A o2 A A3
Fubshglwl 136 & A8 sz —%nggonxu da T3
& S 2.2vel% (Bl 2 5.2vol%) Gt AA $4

4 e 2,

A AA £ FEL BT AR UHE Aegon
g gt AlEA A4 &7 & -E4ed Pp/Ps 45%
ol al-sl ol 7} 2994 (49.2%) o1 32, Pp,/Ps7t 45%0] 4 75%
vlake] 11e) (11.1%) R 2= Pp/Ps7t 75%°] 4l <l &
195 (32.225) S o
Table 4. Preoperative EKG findings
1. Without Pulmonary Hypertension
LVH 6
LVH+LAE 5
BVH 6
RAD+BVH 3
RBBB 2
Incomplete RBBB 1
LAE 1

BVH : Biventricular Hypertrophy

RBEB : Right Bundle Branch Blorck

RAD : Right Axis Deviation

PAC : Premature Atrial Contraction

RBBB : Incomplete Right
Branch Block

LAE : Left Atrial Enlargement

RAD : Right Axis Deviation

Incomplete Bundle

Table 5. @ Cardiac Catheterization Date (59 Cases)

Qp/Qs Age

No. of

Pp/Ps (Average) (Average) (Patient) mortality
<0.45 1.87:1 12.3 29
0.45—0.75 2.04 1 1 12.6 11(3) 1
=0.75 2.70:1 10.3 19(5)

() : Pulmonary Artery Banding
VSD : Ventriculars Septal Defect

Pp/Ps7} 75%0°] 4] 19¢] ¢l 4 t}4] Rp/Rs& vhio
2430 »ul Rp/Rsrk 45%e0) kel 2 %71 9ol (47.4%),
45%0] 4k 75%0) 3kl <7t 9¢l (47.4%), T5%ol A 1

ol (3.2%) 7} sl el (Table 5@®) .

g =& Pp/Ps, Qp/Qs, Rp/RsE AP =X
o]t} (Table 6, @,®,E).
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Table 5. ® Rp/Rs Findings in Pp/Ps=0.75

(19 Cases)
Qp/Qs No. of .
Rp/Rs (Avesage) Patient mortality
<0.45 2.92:1 9 2(D
0.45—0.75 2.46 1 9 L
1.54 . 1 1 1

Table 6. (c) Relationship between Age and Rp/Rs

A

Rp/Rs 00 0—1 2—5 6—10 11—20 21—
<0.45 1 712 i 8
=0.45—0.75 3 3 3 4 3
0.75= 1

Average 0.35 0.6 0.21 0.22 0.21

Pp : Pulmonary Artery Pressuse

Ps . Systemic Artery Pressuse

Rp : Pulmonary Vascular Resistance
Rs : Sytemic Vascular Resistance
Qp : Pulmonary Blood Flow

Qs . Sytemic Blood Flow

( ) : Pulmonary Artery Banding
VSD : Ventricular Septal Defect

Table 6. (a) Relationship between Age and Pp/Ps

pp/ps S 0—1 25 6—10 11-20 21—
>0.25 1 4 4 3
0.25—0.45< 1 5 5 4
=0.45-0.75< 2 3 1 3 4
0.75= 6 5 6
Average 0.85 0.67 0.45 0.53 0.35

Pp/Ps : Ratio of the systolic pressure of the

main pulmonary to systemic artery

Table 6. (b) Relationship between Age and Qp/Qs

Age 1 95 f— — -
Qp/Qs 0—1 2—5 6—10 11—20 21
<1.4 1 2 2 2 2
=1.4-2 1 5 7
2= 2 4 6 9
Average 2.4 2.8 2.9 2.4 3.9

Qp/Qs : Ratio of blood flow of the main
pulmonary to systemic artery

5 A 2419 Az A4 4L vlEs) Ao
(Table 7).

Case 144 = Pp/Ps7l A3 asle] glon Rp/
Rs7} 0.24914 0.072 A3k 4y £4& 2] =
a 9lth

Case 2148 AExl £3& 2w g of & xjelA
o 2 debandings giwl o1y, bandingds A A

Rp/Rs : Ratio of vascular resistance’of the main
pulmonary to systemic artery

Table 7. Cardiac Catheterization data before
and after PAB

Case No. " Age B.W. (kg) Pp/Ps Rp/Rs Qp/Qs
1. PAB  17/12 9 0.70 0.24 1.80:1
VSD Repair 4 15 0.29 0.07 L.22:1
2. PAB  38/12 10 0.86 0.25 3.34:1
VSD Repair 13 24 0.82 0.2T 3.30:1

PAB : Pulmonary Artery Banding
VSD : Ventricular Septal Defect

o AEA 270 W WHs} gdeh
6) MY =¥z 24

70 AA A ALTAA B AF A3be] Fubs
o glginl 1361 (18.5%) oA A=At 2 Ao} ob-ge] 4l
A 29 E5S At Fuim AR Aske A )
9l gl =} (Table 8).

BEY e A Fel 4dl, N E FUF shdel
3o, T A A kel 26, 2343 o) Alwk FFH Aol
16, 9595 FUF s A SRl 2] o

el 207k sl

Table 8. VSD with Combined Cardiac Anomaly

Al

RASA

RASA+AL

PDA

RASA+ASD (Secundum Type)
ASD (Secundum Type)

— = NN W

Total 13(70)

Overall : 18.5%

PDA : Patent ductus arterious

Al : Aortic insufficiency

ASD : Atrial septal defect

RASA : Ruptured aortic sinus aneurysm
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Table 9. Operative Methods of VSD

A) Palliative Surgery (8)
PAB cereeereecrmmmmniinan e ereeeereetereinenienaaaaaens 8

B) Repair of VSD (51)
1. VSD without Ph (37)
“Patch Graftecccoccveerimmniiiiiiiiien,
-Direct Suture
~Direct Suture & Patch Graft..--ccoocveres 1
2. VSD with PH (14)
a. VSD Repair without PAB (12)
CPatCh Graft ceeeeecermmameeimmiannnneereannnns 10
“DIFECE SULUTE:-+r-rrrrrerernrerrersrarsrassnsens 2
b. VSD Repair after PAB (2)
-Patch Graft & Debanding of PAB:----- 1
~Patch Graft (No debanding):---e-oeeene 1

Spontaneous Debanding

VSD : Ventricular Septal Defect
PAB : Pulmonary Artery Banding
PH : Pulmonary Hypertension

e AF ¢ Pledgetn o BE$ s
1y

Table 10. Operative Method of VSD

¢) VSD associated with Cardiac Anomaly----- (13

Lo VSD AL rreereamrrinieriiiiiniiee e )
(8) Patch grafte--ecoeomememiiocis 2
(k) Patch graft of VSD-+Valvuloplasty-------- 2

of Aortic Valve (plication)

9. VEDFRASA vrerermrrrreenee i, (3)
(a) Direct suture of VSD+Repair of RASA---2
(b) Patch graft-}-Repair of RASA -+ vvvvennens 1

G VSDAPDA oot emrnrriee ittt 2

(2) Direct suture of VSD--Ligation of PDA -1
(b) Patch graft of VoD-Ligation of PDA---.- 1

RASA : Ruptured Aortic Sinus Aneurysm
VSD : Ventricular Septal Defect

PDA : Patent Ductus Artericus

Al: Acrtic Insufficiency

Table 11. Operative Methed of VSD

C
1. VSD+RASA-+ASD (Secundum) «r--veevereeee 1)y
(a) Patch graft+Direct suture of ASD--.e-.oe- 1
+-Repair of RASA
9. VSD+ASD (Secundum type) - r-er-seeremeersens (1)
(a) Patch graft+Direct suture of ASD-...e.-- 1.
3. VSDHRASA-FATL ccevireriieiinns @)
(a) Direct suture of rapair of RASA..ccco.ooet 1

(b) Patch graft+Valvuloplasty of aortic.--- 1.
valve--Repair of RASA

VSD : Ventricular Septal Defect

Al : Aortic Insufficiency

RASA : Rupture Aortic Sinus Aneurysm
ASD : Atrial Septal Defect

£37F 29 Patchygoz 2382 ¢ F.L 4
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Table 12. Type of VSD(by Kirklin Classificatio: 1)

Type No. of patient (64)
1 20 (32.8%)
1I 35 (55.3%)
11 4 (6.3%)
v 2 (3.1%)
11111 1 (1.6%)
LV-tc-RA Communication 1 (1.6%)

LV to- ‘Q»x (,ommumcanon Left Ventnvular to
Right Atrium Communicaticn

Tabie 13. Size of VSD (cm?)

Size (cm?)

Age (average)
0—5 3.7
6—10
11—20 2.2
21-—~30 2.2
31— 0.5

Table 14. Postcperatwe Csmphcatlon of V‘:D

1. PAB (®
Wound infection 1
Sick-sinus syndrome 1
Debanding 1

3/8 (37.5%)

2. VSD with PH (14)
Paich detachment (Reoperation) 1
Complete A-V Block (Permanent

pacemaker implantation) 1

Atelectasis 1

3/14 (21.4%

3. VSD without PH (37)

Postoperative Aortic insufficiency 1

Patch detachment 1

Hemothorax (Reoperation) 1

Cystitis (E, coli) 1
4/37 (10.8%)

4. VSD associated cardiac anomaly (13)
Wound infection 1
Postoperative aortic insufficiency 1
Atelectosis 1

3/13 (23/0%)

Overal : 18.0%

Table 15. \Icr*"Ihy ¢f VSD

LPmsm

Asphyxin 1
Congestive heart {oiluve 1
Respiratery ii'zsuffirien\':y 1
b (3[ O o/
2. VSD assccinted without pulmcnary 37
hypertensicn

0/37 (0%)

3. VSD associated with pulmonary (14)
‘ hypertension
Low cardiac output syndrome 1
1/14(7.1%)

4. VSD associated with cardiac anomaly (13)
Respiratory insufficiency 1

Congestive heart failure 1
2/13 (15.4%)

Overﬁli mcr‘ﬂlwtw 18 (,C’
w5 2ae g 71 ukel 369 (36.3%), 1#H ¢l
204 (32.3%2), Mol 44 (6-39’/)’ W&ol 24 (3%),

Fol 13 zte] dlgiul 1o
unication 14 (1.6%) 7} & 1

A5 A% YAl FUA A4 FH ALAAL
6ol 5ol 13olglen JTols (8> !
Q3 olEn FoR uj
ol AL A4 A ALY =G dHdR
Agie] BFAE ul@s] 2R 0~54 Tl A 3. Tem’,
6~104] Foll A 2.6cmE, 11~204F¢] 2.2cm a2 & v
ol 7} FbeR b AL Aol AYEE ¢ ¢ d
glck(Table 13).

SEE Y3E5L 1360 U8.6%) A dgen (Table

14)
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PAFeE $F 4HA ) v 549,1471~ 1390 o
29 o7 ggon, T8 3¢, A3 debanding
1, % d59 0ot SaFe] derd 26, wd
o] 1e], gkl WAl Acto m qla] @d-FH9l Pacemaker
£ o438 39 107 e

4%F abgg(Table 15)& 27 #F9 YH<L 4
4t oA & 8ellF 3ol (37.5%) 7 AAstgivh Idd =



Tadle 16. Functional Classification of VSD
by NYHA (42)

Class I 24 (57.1%)
11 7 (16.7%)
1t 5 (11.9%)
v 6 (14.3%)

Zl@z] HE =dde] A2, ld =
744 AyEdz v R
= Abnkdale] F4 Al AFTelded, AuEe
37.5% 3 . A4 4 245 ¢ AL F =5y =
dato] FubE ] Ayl ool £ Alukdrt g

.
5 zEeks FdbEl 1ddl4 Low cardiac
4% &4t ol di= Pp/Ps>
= 2 3-8
B Fe] dAnl 14,
1ol 9wl 1o, %
8.3% &

3
output Syndrome o &
0.75, Rp/Rs>0.7601 4 ®l d¢)
28k 13 o] A = fﬂ%"” stk 4
3% BAZe R 1o, Ay
HA Afdem 147t Abnslt s AAukg
vhER S o
+£3 Axr FEskd EHYsidd 32 649 F A
g2 Wt sl 4293 (65.6%), (Table 16)-& o 4o
X F g o4 44 248 &+ Ak
o} % I8 Ay s (NYHA) L [ ol a3l 240
(67.1%)0) 2 Lol iggled ozt 76 (16.7%) 42
D& el 541 11.9%), Vol 61 (14.3%) 1 sdvt. =%
% HEEE AP F obFA AdiHdder DT
AR lel 7k 99t

A 272 ALE5E 5o g Pst A ¥l A4A
o o} Az o] HEA A Arlm £33 Fubd
= AFdenE $44Y FET FAelxm, 2 o 4
w4 ALEF, A wea, oy e 243,
W 5 E, 95 s Fo] e, A FAHE
%4 Kirklinl £F2 v}re] 28 A€ P92 F2
A1 29 Al Rqe] 7 Fe WA F2 H(membranous
septum)e] z 414 F7 9 AFq A A2Y &= O F
o mhnb ghle] s LR iS4 —'?—i"] 7&—"‘—%’@, T

Alell A=A (His bundle)4te] 14L& A(]¥)

e AR 34 g e 4] o5y akat
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A 2T A LE L sl A ATk gl
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o b

ot o

cusp)s} %% 4 F9 = (right coronary cusp)
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