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—Abstract —

Analysis of 182 cases of the Ventricular Septal Defect

Chul-Hoon Kim, M.D.", Jung-Soo Kang, M.D.", Young-Sam Kim, M.D.", Sun-Hee Lee, M.D.”,
Young-Hwan Park, M.D.", Young-Sook Han, M.D.’

We clinically evaluated 182 cases of the ventricular septal defect that we experienced at
the Department of Thoracic and Cardiovascular Surgery, Maryknoll Hostipal from March
1986 through June 1990.

Of the 182 cases, 95 patients were male and 87 patients were female. Their age
distribution ranged from 8 month to 37 years and their mean age was 8.1 years.

The most common chief complaint was frequent upper respiratory infection. Among
themn, 46 patients had associated cardiac anomalies, which were subdivided as follow . 9
cases of patent foramen ovale, 8 cases of infundibular stenosis, 6 cases of pulmonary
valvular stenosis, 4 cases of left superior vena cava, and etc. The most common
preoperative abnormal EKG finding was left ventricular hypertrophy in 22 cases.
Ninetythree patients(51.1%) underwent simple closure of the VSD and the rest(48.0%)
underwent patch closure. In anatomical classification by kirklin type 1 constituted 24.
2% :type 1, 74.8% :type I, 0.7%, and the mixed type of type I and 0, 0.5%, The
important postoperative EKG changes were noted in 38 cases(20.9%), 18 cases of which
were incomplete right bundle branch block. Thirtythree patients(18.1%) developed minor
and major complications, and five patients died, overall operative mortality being 2.7%.
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295), 7 877 (47.8%) 2.2 1.1 : 12 BA7} B3
(Table 1). AEAe) AFL H: TkgollA Hz
73kg S 2 11~20kg Alole] $Ayl B9H o R 7t B
& 2¥E nyi(Table 2).

2. 2 ¥Al EXle F=EH

A gare) FFALS UAF ATIEFEC] 100

Table 1. Age & Sex Distribution

Age(year) Male Femal Total(%)
0-5 54 38 92(50.6)
6—10 23 27 50(27.5)
11-15 8 10 18(9.9)
16—20 4 4 8(4.5)
21-25 4 6 10(5.5)
26—30 2 1 3(1.5)
31— 0 1 1(0.5)
Total 95(52.2) 87(47.8) 182

ATable 2. Body weight Distribution

Body Weight No. fo cases
-10 17
11-20 89
21-33 33
31—-40 14
41— 27
Total 182

Az M ages $54A 2EFI o) 32, 2 v
2y 79, 4% B2 5d, AAYY 2 AFFol &
z} 23, AW AARA 18 &olgen ¥ BEY F
Aol glo] ¢4 wHE 797} 338 °] KTH Table
3). : o

3 SYHE AE | R

Fug 437189 B 46%(253)0)9, 9l
ARG Ay ddTel 1542 sHY B
S FERYR 119, ATAVYAF 69, XF
}BRN 43, SAB AEZ 3, REFAEY Sz,
A 28, $AN2RE 43, EARDEE YHFol 1
# FtH{Table 4).

_AldRT
Table 3. Chief Complaints o e ‘:
Chlef Complaint No. of cases(%Y =" °
Frequent URI 100(54.9) v
Dyspnea on exertion 32(17.6) .=
Epistaxis 7(39) o
Easy fatigability 5(2.8)
Palpitation 2(1.1) .
Ant. chest pain 2(1.1)  qag
Growth retardation 1(0.5) .
Asymptomatic 33(18.1) . %

Table 4. Associated Cardiac Anomalies
No. of caseé(%ji

Anomaly

Patent foramen ovale 15(83)
Patent ductus arteriosus 3.5
Pulmonary stenosis(infundibular) 11¢6.1)
Pulmonary stenosis(valvular) 6(3.4

Left superior vena cava 4(2.2
Aortic regurgitation

Subaortic stensois

Double chamber of Right Ventricle
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4 X HVE &H

AR B2 3 6430(35.2%) A HIBAHA YA
£27L Bgor o] AU Fe Ao 228 (12
4%)2 71 BT, $AAHE 168, FLAAF
118, B9 o219 58, 91 S22 39, H&
ARV, H& TR, 25 PAFS, A4
794E, H& APy, $= At 2 FA S
7t z+zt 18 o A B H e (Table 5).

5 &3 #Xtel =X A

Xl B2 1663 A HEA FALE AYsA A
ERARAMY $27] M FAGol 30mmHg olstE A
W E ¥Ql o7t 948 Fow, 31-50mmHgrt 473,
51—75mmHg 173, 76—100mmHg 63 .25, 28l
A 100mmHgeol e A% SEHnELGe 29t
(Table 6).

<R B HYFZIH AYFF (Q/QB)E
1.40)87} 58l .ovd, 1.5—-1.80] 663 1.80]4re] 42
a4 2 5 cH(Table 7).

Table 5. Preoperative EKG finding

EKG Finding No. of cases(%)
Normal 118(84.8)
Left ventricular hypertrophy 22(12.4)
Right ventricular hypertrophy 16(8.8)
Biventricular hypertrophy 11(6.1)
Incomplete RBBB 5(2.8)
Complete RBBB 3(15)
Left ant. hemiblock 1(0.5)
Left pot. hemiblock 1(0.5)
Second dégree A-V blok 1(0.5)
Premature ventricular contraction 1(0.5)
Right atrial enlargemenmt 1(0.5)
Left atrial enlargement 1{0.5)
B6th atrial enlargement 1(0.5)

Table 6. Systolic PA pressure

Table 7. Pulmonary to systolic flow ratio(Qp /Rs)

Qp/Qs No. cases(%)
Below 1.4 58(34.9)

1.5-1.38 66(39.8)
Above 1.8 42(52.3)

Total 166(100)

Table 8. Pulmonary to systolic resistance ratio

(Rp/Rs)
Rp/Rs No. of cases(%)
Below 0.25 140(84.3)
0.26—-0.45 20(12.1)
0.46—-0.75 5(3.0)
Above 0.75 1(0.6)
Total 166(100)

Pressure(mmHg) No. of cases(%)
0—30 94(56.6)
31-50 47(28.3)
51—-75 17(10.3)
76—100 6(3.4)
100— 2(1.2)

HEF Ngan AEP A ¥(Rp/Rs)E B
0.25018t2] FAE9E 2 &7} 14082, 0.26—
0.457}F 2080, 0.46—0.757} 53, 0.750]4°] 18 AN
c}(Table 8).

6. MU HEES IT0|2t TaYY

AdZZEE0] A7ie GYMNERAH T 0.5cm?ol &
7} g8z v wstes, 0.5-1.0cm?} 468, 1
0—2.1cm?7} 173, 2.0cmzo)’Fo] 21sfe]ArH(Table
9).

AAZHe 2eFe 28 EETY A7), 97,
zokzo] o3l AAsIG e, Patchg o &% 28
o] ggal, G&ETL 93:MNA AP HYH Table
10).

Table 9. VSD Size

Size(cm /M?) No. of cases(%)
Below 0.5 98(53.8)
0.5-1.0 - 46(25.3)
1.0—-2.0 17(9.4)
Above 2.0 21(11.5)

Table 10. Method of VSD closure

Method No. of cases(%)
Patch closure 89(48.9)
Simple closure 93(51.1)

— 873 —



SeAT PHE 270 32 $4UE FU 2RE
dR2, ATole FHesd $4T ¥ A5AE 3
N 2YHES cH AU

1. MASZHEEL 94X

AdZAAE gx & Kirklin?o] 9§ 25 ¢
&t} Type I} 443, Type I 1362, Type I &
Type I3t Type 098 E¥do) 2z 13 olQx
Type Nl 2832 giich(Table 11).

8. EF ANz ¥y

E£F o 4z dge 38 oA YeElden, o]
Z B¢ £4a1do] 1832 1R ged, 44 ¢
Zatd 1081, dAIH SRTAAG 53, A4 719
F% 2080, 2% ARG 28, SAgAdaide] 118 S
At Table 12).

Table 11. Anatomic location of VSD(by Kirklin)

Typo No. of cases(%)
I 44(24.2)
i 136(74.8)
U] 1(0.5)
I+1 1(0.5)

Table 12. Postoperative EKG Change
EKG chang No. of cases(%)

Table 13. Postoperative Complication

Coplication No. of cases

Wound infection

Low cardiac output syndrome

Pleural effusion 1
Atelectasis

Complete A-V Block

Pericardiotomy syndrome

Congestive heart failure

Hepatic dysfunction

Brain damage

NN W=~ NO O W
g)

BN
z.
9. ¥ HYEE e

€% YuEe BA(181%) AN Bsdos -
F 5o gzl 1042 Sy wRes, AANes
631, 2719 53, WA ARA 2 £F FIAVI 3
A, 715 % Hage] 28, SHRLANT 7 4
BAMNZEZ o] 1314 AAcH Table 13). o

S

10. 8% Ab2

&% Awe sdeld wAsded Y gaes”
£ 39 AYREF o2 AYSAD 1E 2R
oz Agsiged ide FH3] pEHAAE RHA
W78 ARHOT AYPROL 2 HPTH Table
14). i

von &
Incomplete RBBB 18(9.9)
Complete RBBB 10(5.5) .
Transient A-V Blook 5(2.8) HEFAZET e JUY UBAET MR 2R A
Complete A-V Blook 1{(0.5) goz A43Zd ¥4 £ £/ Aol e A
Pve 211 U wad olzio] 8 wwoz 9 4 YAT GE
20 A-V Block 2(1.1) o
EZ7%e 4R A9 Qv AdFAZEFS A
A3 AR ARF 20-30%8F ARV E YEE
Table 14. Analysis of mortality
Case Age Sex VSD type Approach  Op. method PA pressure Cause
1 12 F 1 RV Direct 30/18/25 LCOS =
2 7 F 11 RV Direct 40/18/29 Arrhythmia
3 2 F 11 RV Direct 85/60/70 1L.COS
4 2 M I RV Patch 80/55/69 LCOS
5 3 F 11 RV Patch 35/23/28 Hepatorena
-1 failure

*LCOS : Low Cardiac Output Syndrome

— 874 -



Ao} 10008 F 1.5—2.58 & Y1 & Ztugrjiss 2
oo HdadzAdes 1828 244 FNNEY
Fatt M) ARG AW 8 53.5%0 sigdh

Hoffman® Rudolffell 23t gl Adust o=t
56% &2 4%t sht Baldl e Far} 52.2%
A7} 47.8%2 2312 FA7t wkon o)W 9
9 56.7% : 41.3%2 FA) B WP, 9, A
BEE vt A2 Eavt gk

1954'd Lillehei, Varco%-ol 23] Minnesotath 8ol
A A3R19] & o] f8te matEdyae o HSo
2 AEF3E3E5E HF8oR ¢ 1A sEA

9, ol% Azyle] NF A2 RIYY T AM2Y

£3589 225 YU A ¢ Re Aggs

Adgel 9@ JUFHBEZS o) HojAz
o,

;‘% 7189} Yo 2= 13-trisomy, 18-trisomy% 2
g Aol o] FAYIE st 1A AUo)LpO B
AE 290 2T YA7AA LT Yo A3
g2 @kT 2 LaFolE 1977d30) 5] o5
o AFolol A HAS o7t Ragold §H3 23
o BAE A4 & Ye o7t Y HEFAZES
94,,_%%1-:— AAFHY RE RN AL F AN
o BEH o2 Kirklin®d] 2§ 25 2 Soto® 5o
og Biyol Yoy & =FoME Kirklino] og
EFue AU oo WE AL YUFEAs
Q22§53 gl fxse A Dol 70
-80%% AN AAFTHAL AEUTE o)
QA AT He FFAo] 10-30%9) ¥ 5
MEE Bol: ol HHoIGY, olso] YWY
2ARBY olgle] X st A D94 28YY A
Nao] At 2 =2z A %o 74.8%, A1#
©] 24.2%% ANEo2A A £2WH FAYE
# Ao ANEE A}t

AAEAAEES FHAEET U 297 8A
OE 43ARE Boen Qe dE ARS AT
Blackstone? 222 o AAZzAALZOT Loy
BAF /204 GEARIEE TUEn
34 Cartmill®F el B3oMe HAFH
4792 o 1/3904 gg ARr8e Sesdg
gut¥os 209 255 F& iy S
o] HUFAAEE B o 6%014 FuE
Fomn AL RAUE RollME oF 25%¢]

o

o v o

i <)
B L

=t
i
X9 o 2 oM [

o
B

SUEdn SUDY, TP FEE TS AP WY
2atgo] 5% ANZFAAES BAA FwEctn
so) tide] JUZAAEE S 22 oy YA
o2 28X g8 98 V¥o2E A% TS 35
= ASHYRo] 0%E 7MY Bol FHaNes 1
g0l A AAESIATHT Fop2,

2 dolME 253%04 E0E 4780 YRS
o] o]F P4 BTl 8.3%2 7+ BReH £4
A $ERY0) 61%, HERDT WA 34%, B2
FERY L SAYe| S 2.2%, FUBMNEZE
5%, AEBBL AR A 1.1%, HEB B2 Y
0.5%9 WEE BT} g oWEL HEAAR
o] 8.4%, WELRVNARNE 7.1%, ALZAEE
3 56%9 £olRen AVEL ERBAEZC 6
4%, DEABSHARNE 55%, FER AFWYY
2 3.0%9 €22 vEgth WO SABREZC)
7bg ol BUEYLD POEL $EY HEuYy
o) 73 wol FutEIYcia S,

2 718 QuzAe B9 9 BETY A7),
A, B HLTFIE L AP P o
wahA gekaA Yehted 2e 47T 7Y, &%
N BERA, AAYR, P2, 22N T] Yehd
THB) 2 =ROME AVE ZYE L SEA BEF
ol 71& £9 2o 2 YR

EAH oty AhL HE FITARY 3—494
2PN W £2700 N&PE 724 APLoln
aojel B&2A AFYE S2F0) Yegsst oo
B ARMZo] BAHNW Y RESe guE
ARAZ 24E 2 4 AT 7E ABA oo
Sege ERAQ AP W) TASEys
2 doNE FRAREZ0] T0E oM Q&4 7)
A4 Agee BAHUT NEAW AY4RNZ] §
2g ofoa olgkr] Feol WHHE 5 B
mE Wt AR

NAZAAEZY Ave ALY wg e 4L
Sol sA QYaRwe] HedT, BaEFREF A
Ay AET 299 2152 B 47 A= AAE
oA ZAA B R v WYY BAYA SAA
g P g e P44 B3} vighE By,
AR A4, A88 zde5o2 8o 75
o) v BEA Jgy ez 2—Dimensional Ech-
ocardiogramo 2 gy ZAEFY AXNAAYFA &

- 875 ~



=88 w3 e E£3 Contrast 2—Dimensional
Echocardiograme] 7Ag2 <4 43te] 9 degol
2L 33% £ Jonz Jdoju ALY B £
Ao FAAolY FEF FF HAS & =88
3 At A=A FAle BEY PFARE d@-e]
ol RAE B8A AAFHAEESE BIE £+ UL
B oole}l ZETE ET OIS FHEA FeodR
S ZAE & U2 AESS Gl HYH AYF
2 230 A Angste PP} APy H4A
€ AR £4E0te] 9D % 8219 4% E
d&2¥ F U3 ¥ IF AEFE IAGYE £ 9}
o},

AAZAREZ Y QAAFHE B AF Be
o] A7) Heae Az MEBRAEY ATl 2
A BAHeY? o) Fo Fedete A= g fxiv)
el A& 2719 FAA e #5Y AL A
=5 HFHEHEQ a5 g 9] 2 3
Aeg, A4FZEZEY azle s osis pin-
pointe] Z7|A EBYF x| 77X ofh$
tesith dAz dE 2y 239 Arig Urey
a2 71FL R P4 g gad a8y 28 o
Yo NAFAFAESS 2 2 AV dERY
TARY A7 ¥ixEdrt £& art A9 o3&
2 E8 859 Ao A9 glon $449 £57)
Yol A4 &7 ¥4 Susle Ay HE
F Ao ERU(Qp/Ps)7t sER FTAEY
Az w2t =g, FEx 4A4F5FFEL &4
A %7 4¥o] AAA F%7] e HRFE A
45N £ A3 Hed d A /Y35
A Z7HE F AL A= dAFFEEE ¢H
o,

AAZAEE 29730 AD sd=Es 29 M
A3 AFH A 52, A de] B, Z7IAMY,
SAAFER Hae gAeld sAL AdFHEEE
of 2N SR 2Ed B3 YHE o 140]
A&R 7R FAE A g o gy
9] JAEARAEZE FRUE AF IEE Bole
2k 8021 M A A8t 3l AF 3MYE o}
o] 60%, 671 Folel 50%, 1274 | Bole] 24%
M AAHMEGT P en ojgo] Yolrt Frtet
of M} AAFAAE AAH e FoET T o
Aol Aol AL AQ dAA gertn

0%l

X

o Ay 445 AEEFE 2T e A HE
o DG A AEHPHY o) ANA HFA
o Aol FAJTIN gy JAFAAES
€ ZAUE 2MolEte] Y Fole AT HIABA G
o ol SEA guhn st olo) WAL 24 o]}
A= 2 uaA ok, '

Ry ALFA
g Fo} 508 % 7HA Bunitym? o] gel HY B A
¥E 2Pon® Y YAFAALETE 2
YUY Fotst ST HAFARLE S ZAVE U
9 ot B4 B BFrd A¥d Ay 4
< Bolo HAFAZE0 A% Foldle 35 hol7t
F7hel tet A# HEA e ¥t 2l grE Pt

&3¢ 2agan

AEAZAZEZ S 2IUE XA AFA AW
cEHOoZ 9H.15-0.3% /yeard =& Y
I FhepRINe] vix e daje] Food 2040]"
Fo FrtETt ¥4 o)) I = Wl A 9
Az ole $& fHolth, 4AFAZAEZT Y VA%
L FeE NAEA gL Ude JUFHZESE
IAE fote] & 9%eNA 1'delel At gicia 5t
AT, o] Al FAA EAEE HEHEB £
29 ¥jFr} 9o o2 M Heagoe] Frlsle AR
Aoz Agsittn §o¥®, 14 ol FelMe oF 20417t
A AMREte 27t 22U gy 44 AEES
Ad golsle A¢e AT dEnA o] 2A4sq 3
= Eisenmenger’s Complex2 Alual A ®op,
AAZAZER Y 379 488 Fxi9e] 4%
TAE W Lucas¥'F & ZA&ERY a7y HERY
Telle Mz Qo] o] AER A77 ARSS
Pp/Ps7t &71gttta &ttt A&ER 9] A 7ol Iem
/m? BSA°l3l 79 7l A¥aA g e
I AYFZH AeAYE vlnH Lo} HF Pp/Ps
v WA 0.33015Udl BERe el lem/m?
BSAeldY Z$ Pp/Pse F7lstxet A& A7)
8} Pp/Ps7toll 243 A@dAe gloy 2ER 3
71019 g aloz M BEH e wige] &
4eTin stk Lynfield®5E @&¥s) 2719
Pp/Ps3tell= d2% da4de] Adckx st & o
NME AEx e A77F AR ot Pp/Ps7t =3
A FES 8 & ANk
A HZogete] o AYFFA Fris Sfngst

— 876 —



£ TUE 1ol SlAN FEAloR AYH FeA
719} AL vl Fasich Lilleihei§ 2 4453
233 08-S M BN 2F 48 A
RAE BHYoo, KirklingL? AER0 2 A
HZEFANM FopriolE: HEE A7 H
%ol 5~10unit /m? BSAc|stY watn dm
Aol Ug A #xelA gty EFF3
/Qs7} 1.5~1.8010Qd Hel 5%
2 Zas =59 FedMe dEdn s
Z Eisenmenger's syndromeo]] A 9} z+o] obubad grat
ohdoid A Lol &8 Aldsriatx &2t 4y
2 FolAA Feth IRtH o2 340148 &zl A
= AAH Y 7teAde] 38 Honz RS 8
FeRg 930z e 9E 2408ty XM e
gl wgo] gle AT ARdFo] A3 vtEAY

&AL ez Es HE, 4 %587,

>

— itk

voh’,m%ﬂl
Ko A A <
N

L >

[*]

W o2
RS
“ﬁ‘o)‘,
4
)
%nﬂl
)
e
T
B
X o
2
I ow
s E
D3
o
[THe
I )
2
2

A AUA oM ¢dnPF L e AE ¥Fez

Frops)

FEA AFTEAYES 44

B, BA4 A, AFY BASe
A A7 Bol A#Eo oy

AW HANE e Y BE B RH s =

gol 23itt ChristopherEol® ol&s &

M2 oF 72%9 AEFAZEFTE 2R F

[
oy
ofy
hh)
i)
rh
ol
Yo,

N
=
4o
[\)A
ol
e

N

2 5
i)
X
2
ir
o
o>

ok
™ go f

32
o £
=]
o
R:)
9
o
i3
rlo
4o
o>
x
lo
%
ot
N
™

4 2 ¥ ok o 2 oor m
ol ,

-
Qlt}. Barratt-Boyers®' & folollA ¢
2 F&3 o 80%NM +dide] YEbk
o At BP0 Mt e 44 e Zdd ZEA
g gAgE & gl v RaEHrE ¥ 2
4 A4ZFAZEZ(Type V)Y 28de 344 2
R ZEFE el Fohn sy HEY 23t
A&z AEY doilgx £& FNE &5 U
F AEFY 2L AEFY A 2g 2anNsd o
2A 212§ =) PatchE ol &3 288 24 st
olaf A}-8-%}5 & Patchy= Dacron, Teflon felt, per-

icardiumEe] sivt, F¥tv1do] EAE #H-Folle A

g A8 BN DPYE YN Puie,

FEF YUFE BAVY TERAD TANEY Q
B PuF ol ol mmae R Any ST
A HAREZEO JHN 2 A2 B 22
AF o)

A
olell X o] 4% gol Py 2 53 2
WE7h ZAgol Folrld M es 438 ¥l
I AT,

FEF ALEE 2ETY A7) G A5 €3
nELY frRe 2 A= Bae) A7 Y
gl 2820 osfA xpolrt gloups 3—-10%7
2 B33 Y, H2 A223 Mgy 4

&

=
[<]
Aed G4 3k Folgxn 2 53] &
i3e
(=]

3 A

I ﬂqu.«s)
v.e o

s Hd FE Tl 19863 3EFE 19903 6
Y7h2] oF 49 R dAE o XNFERLe 44
ZAZAEE B2 18238 BlR nRE O gL
275§ I

(1) gode] vlE 2 959 o 878 o8 Exid)
At R UEE B,

(2) B9 AREZE SANYFE J7A7A He
BEXE Bolr} 1AelA 54 4Aele] d3Fo) g2ell2
<} 50.6%8 2R &%l

(3) AEZAS Bae] FEZ4L w7k QA 447
= 2en &EA s ER MU

(4) 398 421 8L 56(25.3%) A A Jehton
A G Zo) 1538 (8.3%) o2 71 gt

(5) X A= A7 o] & 64(35.2%) A
Uehdos #AA vlfe] 7ol 29(124%)e 8
7H8 Bkt ‘

6) €31 A=z FARg Hn¥EYL 25%(15.
1%)14 wRAHAJed o] A A%ol F&+E L4
Nz 7t Eqict

(7) #e9go2 93 (51.1%)0 M S ge=2
ARG 893 (48.9%) N =% Dacron Patch&
o] &3t B EH T

(8) deZAZEY Ao th& Typed Type I
o} 44#1(24.2%), Type 113624 (74.8%), Typell %
Type 12 type B2 EF3el 27 131(0.5%) U

- 877 —



=
(9) 2% 228 AHT WH2E =% 384(20.

)M e od olF gRA ATl S %

A

Wiz 7} %ok
(10) €% R FS =25 3390(18.1%) 9 A el

on} = gaeo] 104(55%) A4tEZE 693
3%) 9] M= Yehin,

o

=1

10.

(11) €% A%e 25 5230(2.7%) 1 ¢A4sg9e
Ao ze AYREFel 34, ¥3A & 2

2 ARFOE Ae Aol 22 144 A,

REFERENCES

. Hoffman, J].L. : Ventricular septal defect, indi-

cation for therapy in infants. Ped. Clin. N. Amer.,
18:31—38, 1971.

. Keith, J.D., Rose, V., Collins, G., Kidd, B.S.

L. : Ventricular septal defect, incidence, morbidity,
mortalty in various age groups. Br. Heart J., 33:
18—87, 1971.

. Hoffman, J.L.E., and Rudoph, A.M. : The nat-

ural history of ventricular septal defects in infancy.
Am.J.Cardiol. 16 : 534, 1965.

. Keith, J.D., Rowe, R.D., and Vlad, P. : Heart

disease in Infancy and Childhoood. The Macmillan
Company., New York City, 1967, P.3.

. Nadas, A.S., and Fyler, D.C. : Pediatric Card-

tology, 3rd ed.W.B. Saunders Company, Philad-
elphia, 1972, p. 348.

. Nora, J.J., and Fraser, F.L.C. : Medical Gen-

etics. Lea and febiger, Pghiladeiphiia, 197e¢, pp.
334—338.

. Roger, H. : Recherches cliniques sur la commu-

nication congenitale des deux coeures, par inoccl-
usion du septum interventriculaire. bull. Acad.

Med. Paris 8 : 1075, 1979.

. Lillehei CW, Cohen M, Waredn HE, Ziegler

NR, Varco RL :The results of direct vision
closure of ventricular septal defects in eight patients
by means of controlled cross circulation. Surg
Gynecol Obstet 101 : 446, 1955.

. Warden HE, Cohen M, Read RC, Lillihei CW

: Controlled cross circulation for open intracardiac
surgery.J . Thorac Surg 28 :&331, 1954.
Kirklin, J.W., Harshbarger, H.G., Donald, d.

il
12.

13.
15,
16.
17.

18.

19.

20.

21.

22.

24.

- 878 —

E., and Edwards, J.E. : correction of ventricular
septal defect ; anatomic and technical consideration.
J.Thorac.Surg., 33: 45— 59, 1957.

OlFTE AAFTEALESTY ¢4H nF U
FE a8t 3x] 19 : 256—272, June, 1986.
Aeg MY ALFEEESTY Iy 1%
o) 3HE- 5 9] 28t 8 =) 15 : 90—97, March, 1981.
WA ALZFAZES] 94 1F T F
R 78t x] 18 :139—150, June, 1981,

CATEH AEFHZEL T A4 2R TSR

B #ehs] 2] 18 : 157 —164, June, 1985 ,
AET  AYFHABES FeXE 2280 g
VA & diF R ey R 21 : 630639,
Aug., 1988. -
Nora, J.I., and Fraser, F.L.C. : Medical Cen-.
etics, 1974. p333-338.

GFE Y, PEY MBY, olIdF:
Mo AAFHEEST, dFEFRYuEx A
109 A1%, 1977.

Soto, B., Becker, A.E., Moulaert, A ].Lie,
T., and Anderson, A.H. : Classification of ven-
tricular septal defects. Br. Heart J., 43 : 332—343,
1980.

Lee, Y.K.:Bpe 1 Ventricular septal defect in
Korean patients. Kor. J. Thorac.
Surg., 13:418— 424, 1980.

Becu LM, Fontana RS, DuShane JW, Bur-

ol

chell HB, Edwards JE : Anatomic and pathol-

ogic studies in ventricular septal defect, Circulation
14349, 1956.

Blackstone EH, Kirkiln JW, Bradley EL,
Dushane JW, Appelbaum A : Optimal age and
resuts in reparir of large ventricular septal defects.J
Thorac Cardiovasc surg 72: 661, 1976.

Rizzoli, G.Blackstone EH, kirklin JW, Pac-
ifico AD, Bargeron LM ]Jr : Incremental risk
foctors in hospital mortality after repair of ven
tricular septal defects. J Thorac Cardiovasc Surg
80 : 494, 1980.

. Cartmill, J.B., Dushane, ].W., Megoon, D.C,,

and Kirklin, J.W. : Results of repair of vent-
ricular septal defet.J .thorac Cardiovasc.Surg 52:
486 — 501, 1966.

Barratt-Boyes BG, neutze JM, Clarkson PM,
Shardey GC, Brandt PWT : Repair of vent-
ricular septal defect in the first two years of life
using profound hypothremic-circulatoryarrest tech-

R

(]

Cardiovasc. .



25.

26.

27.

28.

29.

30.

3L

32.

34.

36.

37.

niques. And Surg 186 :376. 1976.

Z7, AYE, A& YT, TS 4453
ZE&Fol A d4d (704 -, HSFR s
&5, A1 A1z, 1978,

o] 3E 1 NWE FUNE TH H44FAFLE
FEE 283 ) 128 A3Z, sep. 1979.
B7AE, o5, 2YT, FE dEAS MY
Fdo] FutE AAFA-ZBEE FEXE(244
B3), dEFEeioeslx A16H¢ A43, 1983,
sutherland GR, goodman M]J, Keeton BR,
Shore DF, Bain HH, Hunter S : natur-al history
of perimembranous ventricular septal defects:a
prospect-ive echocardiographic haemocynamic cor-
relative study. Br Geart J 51:682, 1984.
Beerman LB, Park SC, Fischer DR, Fricker
FJ, Mathews Ra, neches WH, Lenox CC,
Zubermuhler JR : Ventricula septal defect ass-
ociated with aneurysm of the membranous septum.
JACC 55: 118, 1985.

Lucas RV Jr, AdamsP Jr, Anderson RC,
Meney NG, Lillehei CW, Varco RL. : The
natural history of isolated ventricular septal defect :
A serial physiologic study. Circulation 24 71372,
1961,

Kirklin JW, Dushane JW : Indications for repair
of ventricular septal defects. Am J Cardiol 12:79,
1963.

Corone P, Douan F, Gaudeau S, Gerinf,
Wernant P, Ducam H, Rumear-Rouque-tte C,
Gandeul P : Natural history of ventricular septal
defect. )

. Campell M : Natural history of ventricular septal

defect. Br heart J 33246, 1971.

Shah P, Singh WSA, Rose V, Keith JD:
Incidence of bacterial endocardi-tis in ventricular
septal defects. Circulation 34: 127, 1966.

. Gersony Wm, Hayes C] : Bacterial endocarditis

in patients with pulmonary stenosis or ventricular
septal dewfect. Circulation 56 : 84, 1977.

Ash R : Natural history of ventricular septal
defects in childhood lesion with predominant
arteriovenous shunts. J Pediatr 64 : 45, 1964

keith JD, Rose V, Collin C, Kid BSL:
Ventricular septal defects: Incide-nee, morhbibity,
and mortality in various age groups, Br heart j 33
:781, 1971.

. Davis Z, McGoon DC, Danielson GK, Wallace

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

— 879 —

“Rb : Removal of pulmonary artery band, Is J Med

Sei 11110, 1974,

Clarkson PM, Frye RS, dushand JW, Burchell
HB, Wood EH, Weidman WH : Prog-nosis for
patients eith ventricuar septal defect and severe
pulmonary vascular obstructive disease. Circulation
38:129, 1968.

Lynfield, ] : The natural history of ventricular
septal defect in infancy and chilhood based on
serial cardiac catheterization studies. Am. J.Med.
30.357—-371, 1961.

Lillihei, CW : Present studies of open cardictomy
for correction of congenital and acuired cardiac
disease. Mod Concepts Cardiovasc. Dis., 27 : 441 —
461, 1958.

Kirklin JW, and Dushane JW. : Indication for
ventricular septal defect. Am.J.Cardiol., 12:79—
94, 1963.

Joan M sigmann, M.D., Aaron M.Stem, M.D,,
and Herbert E.Sloan, M.D: Early surgical
correction of large ventricular septal defects:
Pediatrics Vol. 39 No. 1Jan. 1967.

Joachim G.rein, M.D,, Michael D.Feed, M.D.,
Willicam 1. Norwood, M.D., and Aldo R.
Castenada, M.D. : Early iand late results of
closure of ventricular septsl defecfs in infancy: The
Annals of thoracic Surgery Vol. 24 No. 1 Jul.
1977.

Christopher Lincoln, Stuart Jamieson, Mich-
ael Joseph, Ellilt Shin-ebourne, and Robert H.
anderson : Transatrial repari of ventricular septal
defects with referance to their anatomic classi-
fication : The Jouran of thoracic and cardiovascular
surgery Vol 74. No 2 Aug. 1972.

A K. Singh, M.D., De level, J. Stark : Left
ventriculotomy for cloure of Muscular ventricual
septal defects - Annal of Surgery Vol. 186 No. 5
Nov. 1977.

Leif AL, bergdahl, M.D., Albert D.Pacifico,
M.D.,, and Lionel M.Bargeron Jr., M.D. :
Determinants of early success in repair of aortic
coarctation in infants:Journal of thoracic and
cardiovascular surgery Vol. 83 No 5 May 1982.
James K.Kirklin, M.D., John W, Kirkili. M.D.
: Management of the cardiovascular subsystem and
cardiac surgery : The annals of thoracic surgery Vol
83. No. 5 May 1982.



49.

50.

Barry J. Marson, M.D., David R. Redwood,
M.D., John W Hirshfeld, Jr. M.D., Robert
Goldstern, M.D., Andrew G. morrow, M.D.,
Stephen E.Epstein. M.D. : Postoperative asse-
ssment of patients with ventricular septal defect and
pulmonary hypertension : Circulation Vol XL VI
Oct. 1973.

Joan M. Sigmann, M.D., Burton L. Perry, M,
D., Douglas M Behrendt, M.D., Aaron M.
Stern, M.D., Marvin M.Kirsh, M.D., Herbert
E.Sloan M.D. : ventricular septal defects: Results
after repair in infancy. The American Journal of

51

52.

Cardiology Vol 39 Jan. 1977.

James K Kirklin, M.D., Aldo R.castenada
D., John F.Keane M.D,, Kenneth E. Fellows,
M.D., and William 1. Norwowd M.D. : Surgical
managemmet fo multiple ventricular septal defects :
The journal of thoracic and cardiovascular Surgery
Vol. 30 No. 2 Oct. 1980.

Andre J.Moulaert, M.D., Cardoline C.Bruins,
M.D. and Arentje oppenheimer Dkker, M.D. :
Amomalies of the aortic arch and ventricul ar
septal defect : Circulation Vol. 53 No.6. Jun. 1976.



