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=Abstract=
Surgical Treatment of Restrictive Ventricular
Septal Defect in Pediatric Patients

Kang Suk Seo, M.D.*, Kyu Tae Kim, M.D.*

From January 1989 to December 1993, cardiac catheterization and open heart surgery for
ventricular septal defect closure were performed in 115 pediatric patients who were selected as meeting
the criteria for elective closure of restrictive ventricular septal defect. These criteria included age
greater than 1 year and less than 15 years, no evidence of congestive heart failure, Qp/Qs < 2.0,
pulmonary artery systolic pressure < 35mmHg, and no associated cardiac anomalies. Mean age of
patients was 5.25 + 3.53, and 72 patients were male, 43 patients were female(male:female=1.9:1).
Mean systolic pulmonary artery pressure was 19.66 + 4.79mmHg, and mean pulmonary to systemic
flow ratio was 1.27 + 0.28. Aortic cusp prolapse was present in 30 patients(26 %), aortic insufficiency
was present in 1 paient, and | patient had prior bacterial endocarditis. There were no instances of
complete atrioventricular dissociation, reoperations for bleeding, or reoperations for recurrent
ventricular septal defect, but wound infection was present in 1 patient, and there were 7 patients who
had the hemodynamically insignificant remnant shunt. There were no early or late deaths or major
morbidity.

(Korean J Thoracic Cardiovas Surg 1995;28:18-22)
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Table 1. Age and sex distribution of the patients
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Table 2. Anatomic location of ventricular septal defect

Age (yr) Male Female Total (%) Type No. of cases (%)
1~ 4 36 29 64( 55.6) Perimembranous 60( 52)
5~ 9 24 9 33( 28.6) Doubly committed subarterial 46( 40)
10~15 12 6 18( 15.8) Muscular 9( 8)
Total 72 43 115(100.0) Total 115(100)
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Table 3. Clinical data*
Operative group
Variable Total
Direct closure Patch closure
No. of patients 53 62 115
Age(yr) 533 + 3.38 517 £ 3.68 525 + 3.53
Body weight (kg) 19.37 £ 9.50 19.35 + 8.78 19.36 + 9.08
SPApr(mmHg) 18.86 + 4.36 20.36 = 5.06 19.66 = 4.79
DPApr (mmHg) 7.62 + 2.84 844 + 286 8.06 + 282
Qp/Qs 1.25 £ 024 126 £ 031 1.27 £ 0.28
Rp/Rs 0.07 £ 0.04 0.08 + 0.05 0.08 + 005
CPB time (min) 55.73 + 13.84 63.69 £ 15.33* 60.02 = 15.13
ACC time (min) 23.03 =+ 7.46 3116 & 9972 2741 £ 9.75
ICU stay(day) 405 + 230 372 &£ 177 387 £ 2.03
Hospital stay (day) 10.81 £ 293 1122 + 463 11.03 £ 3.93

* Mean and standard deviation

SPApr : systolic pulmonary artery pressure, DPApr: diastolic pulmonary artery pressure, CPB: cardio-pulmonary bypass,
ACC : aortic cross clamping, ICU: intensive care unit, Qp/Qs: pulmonary to systemic flow ratio

*1 P value =0.001 versus direct closure group
**2 P value = 0.045 versus direct closure group

Table 4. Postoperative complications

Complication No. of cases(%)

Wound infection 1(0.8)
CRBBB* 12 (10.4)
Remnant shunt 7( 6.0)
Pericardiotomy syndrome 1(0.8)

* CRBBB: complete right bundle branch block

FUAN Foll ol FHHL Fsle] & 797} 468510} 5
AldAAE g3l e . FAASY] B3
o2 eEgho] 538 oA, Dacron HE5-FHo] 62
Aol A AHgH g} &F AFEFY) A7 B
18.17 £ 24172417}, &F A F 284 A 7717 F 387
+2.03d, £F =7 7172 H 11.03 £ 3.93¢ 0]
At £F Y5ES s3dd de gdaed, £F A
WA peto] WhAEt d & glodch £F T ove AN
7¥ed 14 (0.8 %), AFZw+2} (remnant shunt) 72 (6.0 %), A1
FANEF Z3T 19 (0.8%)7F vebd At (Table 4). &
F BE ghololl A Al 25T AR A el e
o] aig= g A-$7}F 78 slsdch 2y Rl
o ol7} ¢l vl AR dE ol ol F 2¥= 4
MY 2 SR Fo AP G aAde] A sl
galE gk vz sHlo M FA 7 Aol 2’ A i
ol F ¢tx glth ¥ ubr] IEF o2 1Fd M EF 11

Mol dE g o] glgl ot iy X852 T
283 £F 27 e ] AlEE gk €% 34
24} 717k Ha 1754 (10 ~ 6071 D)ol o, B
FolSo] HrlE Ao ] glo] AFagt AL E Bl

i &

AAFAAEE Ao} 1,000 25 2] wix 2 ubayg s}
oY BE AHA AAske] 25% & 2x& g oM 23
Aol o] 5 F AAZTAAEY =77} & SolE
A 240) Aol JfAlE XS5 DA HA U AN FAAE
o] #z7)7} Apotr HHAtA ] Aoyt 7 n]gh Sholol A
o] A8 ool e olA 7t} =ake] o7}
ololct. A FA AL FAAH N FEHE5L &
A AR, darEsh o el o, 7] ske) Aluiuked
2, o)== 19600 ) el A 1970:d0] ol A=A
oha o} o gAle] AAFAAEL] FEAPTE 7.5%,
EF AEGEE 0% 2 FEAH ) Bl on g ¥
- G Fegn] v} 2.0 vikel AR AAFA AE glo] A
= FEAlE i) dis) =3t x7F wkel Y. 2
U el e AdEAAEY £EF AES AR
et go) MMAlE WEE vt E £ £, s 2
ARzl 05 Sxge] 5o AR Qs &
23] ol AL gle} . 12{ B2 el Backer 5 A
A AAFAAE 53} 14190 A& FE A FEAMY



o §-2] 7]
1995;28:18-22

A7l 932, FAAE A5 g8 HARANE I 971 gl
Rz, 73 shAubd s} gl =% 8o o
FHq3tA o2 ou|gle AEGY wl B ANFeg Ay
7} i, FAgddE gcky BashHA A
AAFAAE BRI ME WA E& A8k Aol vt
g Fsl o A AR Aol = &F A 19
7F ™ A-e A 9lsbA A3 Backer 5o R 83}
AL AHE Bt

A AAFAAEY Yol 28 ARA, Au¥
st -2, Al o) ubEA ]l 3 E7)4, 2l 14
o] Atell 4] st Anldl 59 o] gle AMFAA
&L vt} @Rt A F AEAHA AR
+ Qp/Qs 2.0 v|=k, % 7] s 59t 35mmHg o] 3}, o8
FA gk 4U/m? o] 3}l 7 Sl SR} 252 A S
Ale vhol 7t 14 o] Ate] 3L 154] wlukel gk}, SHA AR
Aol 7o) Y3, AEAAAMF L2 H-AH F-u] 7} 2.0
vlRt, 571 dF9ste] 35mmHg w7k, 283 o F
Hk Al713e] glg A 52 AR AAEAAEc s BF
g uje] A7) Fo 2 A4t}

AMAFAAE Fulks e dEyaag e gy F
AAELZ Q3 A B o EEol s el
ol olFAHEFNEHH A F2 heptx|nl TefiF o
A= vepd ook aebd A A A E] o] Fd
TN A Aol AL 7o FAY] MNAES
Algsts S HA o2 3} a3 A AAFAE
£ 3212 YAt o 2 &) Backer 59 B 3o A= o) 5o 7
A gEo] 45%, 3y Ao o) 18% WER Fitky
o] ARS2 w31HA A AAFAAENNE NA &
S A3 o] viE At 48 skl X AEY B¢
AE HEHFY wZo] & 309 (26 %)l A WAL=
b, o] F 18¥¢+= o) FdBEN sl 128+ 1 4}
o] ol &aldr) o] xl= A o] FARE 513 467
F2] 39%, 2 8tel & 692l lel M= 17% Hdsted
t}. olE F ol FABRE U 18 o)A Grade 119] W%
o s F-Ho] Ze=]o] AUt o)H A S AT o),
AMAFAALEANA AER- 92071 HEYBF 717A
e AR dd Aol AE $4 45 m2717) 2
Hele oS Ald o] vl 23 2o AL s do)

=3 AT A FA SN FEAHS FAste =

E ol F2] IR &F AUt dauxe] A s
Ea3c Al ATde AAdFgAES BT oF
of osjA F2 wAslH, o) 53] A aats s 3t

sk Corone 5" JAFAAES FEsh7 g

A73H - 2
HEY ANSHBES YN X2

BAEE 2597 FHZALR A3} 37% A Aol

Ry stdTi F 3, Otterstad S7& 542 347] ke A

AFAALEH 9 15% oA Al Htde] WA stgrty Bx
gt ol & TS AAUS AT ALFAHAASE IR
2] 37~15% A=7} AldA Aol o3 Hojd 4
Ak Zolt}. & Gersony 5Vl 95t AMAFAHA
& ##Afell A A Aulnted B s £Fd B
2ui b Barskedct 28 paskdohar sted Auet
d S A E WA T gle AoE dEA
E ¥ zhEdete] | H AN A= A g
WEr} vbR7kA 2 A 1A ¢ el A= oFe] 9l
b sl th. Backer 52 1413 9] A YA AAFAAE
b A Aol 58 (3.5%)9] AWt #Aye] qlgl ot
=F A H = gk Rkl iz, AAHES] A=
Aol AvEred 187) sl ot &F 2 El = i

olAte] 455 F3tal & o, HIde v, & 5
7], &F ATEZ} S F AT 5o Ao ¥l
o] MAlE AA o] LEAWI P4 Kol glom g
= AL 7717} o] ERH Q] Aol HE gl

AT 2 A7 e gFo A UAA o
TR HE we Ay FAde] 2, 1y
7FsAdo] A woll, 2elaL = bR, Alupted 2
AL FE2H A3 wAE F= gokr s 3
ol vlale] FHE 2 WAES FE F U H 5& 2
A B o, A3 A FHAE 2l sl E H 7))
AMA e MAES Al ge] niEAR o2 Aad
ok 28y AENA 7]=EF mkebzte]  Waldman®s
Malm’& o]d =74 gl IS Feua] drzle
T M o]t 91, T A -Foll= kel FH
7 A =, w3 pediviets Aueed i AS b 3§
oA et = glohes A 55 A8 48 Har) g
AL sk FAHANA B w, F59 FANE B
2] 9loeng o Zo g HAU HAES U774

Al FFol o] Wiuie] Bt W AP HA o] 835 A
22 Ale¥o

=
=
d

E=N
L
\=

+
G

a4 £

Aseistm olzpoiet Frolsamael A 19894 19
¥ 19939 129704 AAEARLE Dol ANEE A
Asle BAE F vhol7h 140 o] T 1A m| o], 7
A FI7} 20 w)RH) AGA AAFADE Do} 115
Aol thstod Qabd] A Aol bzt e ATE

_71



A7 - 25
HE AlNS A"l ANy X2

At At FA 739, 2 28 2 Gl 1.9:19]
A, xte] Yol AF 53 £3.54 g, e HF
19.4 £ 9.1Kgolde). 57] #HFHtE HF 197+
4.8mmHg, {7 #-A ¥ FFu]= 0.08 £0.050|c}. &F
AEFANFA AFVNZL FF 38204090, £F 5§
A7hA1 8 717k HF 11.0 £3.9Y0) e} ) gubd
=Zo] 308 (26 %)l A A =Hl, o] 5 18 oA Grade
118} o5 g s o] wAS ] sk €4 AdA
AldEtedo) 18l A slddet €F EF o A |
g, 12l Av|g A2t 7871 g, o) F 28
A 247 4 2 S78Y Fol Ad2A =HAdo F Sy
Alxpeo] AR dl& 9z, E¥olvt ARt Fesiete]
A wEo) AMpes AE dx ek £F A
o] MAF dl= ¢t £F &7 ¥ A = glsich

EnEd

1. Backer CL, Winters RC, Zales VR, et al. Restrictive ventricu-
lar septal defect : How small is too small to close? Ann Thorac
Surg 1993;56:1014-9

2. Waldman JD. Why not clouse a small ventricular septal defect?
Ann Thorac Surg 1993;56:1011-2

3. Malm JR. A4 reason to close ventricular septal defect? Ann
Thorac Surg 1993;56:1013

4. Mitchell SC, Korones SB, Berendes HW. Congenital heart dis-

7.

10.

11.

12.

13.

o -5-2] 7]
1995:28:18-22

ease in 56, 109births . Incidence and natural history. Circulation
1971;43:323-32

. Keith JD, Collins RG, Kidd BS. Ventricular septal defect. In-

cidence, morbidity, and mortality in various age groups. Br
Heart J 197133 (suppl): 81-7

. Weidman WH, Blount SG Jr, DuShane JW, Gersony WM,

Hayes CJ, Nadas AS. Clinical course in ventricular septal de-
Sect. Circulation 1977; 56 (suppl) : 56-69

Hardin JT, Muskett AD, Canter CE, Martin TC, Spray TL.
Primary surgical clouse of large ventricular septal defect in
small infants. Am Thorac Surg 1992;53:397-401

. McGrath LB. Methods for repair of simple isolated ventricular

septal defect. J Card Surg 1991;6:13-23

. Backer CL, Idriss FS, Zales VR, et al. Surgical management of

the conal (supracristal) ventricular septal defect. } Thorac Car-
diovasc Surg 1991:102:288-96

Tatsuno K, Ando M, Takao A, Hatsune K, Konno S. Diag-
nostic importance of aortography in conal ventricular septal de-
Sect. Am Heart J 1975:89:171-7

Corone P, Doyon F, Gaudeau S, et al. Natural history of ven-
tricular septal defect. A study involving 790 cases. Circulation
1977,55:908-15

Otterstad JE, Nitter-Hauge S, Myhre E. Isolated ventricular
septal defect in adults. Clinical and haemodynamic findings. Br
heart J 1983:50:343-8

Gersony WM, Hayes CJ, Driscoll DJ, et al. Bacterial endocar-
ditis in patients with aortic stenosis, pulmonary stenosis or ven-
tricular septal defect. Circulation 1993 ;87 (Suppl 1):121-6

M



