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Comparison of the Operative Approaches for Repair
of Ventricular Septal Defect

Byong Ho Kim, M.D.*, Bong Hyun Chang, M.D.*, Jong Tae Lee, M.D.*, Kyu Tae Kim, M.D.*

We compared postoperative results according to the different surgical approach in 180 cases of isola-
ted ventricular septal defects operated at the department of Thoracic and Cardiovascular Surgery in
Kyungpook University Hospital from January 1987 to December 1991. Of the 180 cases, 109 were
males and 71 females, age ranging from 6 months to 15 years (mean : 5.6 years) and body weight ran-
ging from 6 to 52kg(mean : 20kg).

According to Soto’s classification, perimembranous types were comprised of 119 cases (66 %), dou-
bly committed subarterial type 49 cases(27 %), and muscular type 12 cases(7 %). Patients were div-
ided into three groups according to the incision methods: right atriotomy group (39 %), right ventric-
ulotomy group (47 %), and pulmonary arteriotomy group (14 %).

The mean aortic cross clamp time was shorter in right atriotomy group (39 min.) than right ventric-
ulotomy group (79min.) in the cases of large perimembranous VSD (P < 0.01). Spontanous recovery
rate of cardiac rthythm after VSD closure was higher in right atriotomy group (51 %) than right ven-
triculotomy group (32 %) in the cases of perimembranous VSD (P < 0.05).

The incidence of postoperative RBBB was 17.6 % with no statistical differences between right atrio-
tomy group(17.9 %) and right ventriculotomy group (19.2%). Overall mortality rate was 5.6 % (10 ca-
ses) with no significant differences according to surgical approach.

(Korean J Thoracic Cardiovas Surg 1993;26:129-34)

Key words: Ventricular septal defect, Mean aortic cross clamp time
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A3 9]
WNEER BT

Fay
3339 Tolw o2 AAA ﬂ?l%‘% FHEEERA] 942 180%
o] ZeolgtolE djAte g, o AU uel $-A1vkd
ML ()3} Ao ‘?h}), SAA AN F (0] 3) AT
22 ofgh), HEHANE ()3} AFHTLE o R
vt #alEe] AR EE Jabr) 109,992 719 0
21371 o], A AF LR 154 7AE A
I+ 5.6 27 (Table 1), 4] 5 37 20kg(6~25kg)°| sl
t}(Table 2). 18]35 Z} F7bel] A, A3 2 A Fol &
T E3o]= ek

<A AlFZuE 1338 (73.9%)2] Stolel|A] ZFrls]of
Ao}, 7 e §-23 Aol= gislvh (Table 3). 28]
I A AR 244 2 Tt H. A FE)
(Qp/Qs)= #2113t 2} g HolAuk, 5. 2 A 3] (Rp/Rs),

3 - A4y (Pp/Ps), +%7] AW dAM= FAs 2
°]7} g1t} (Table 4).

AAFAALES] ML A doA AFFZT ANF
F5E AAL3 AYeat 3F= KT 44 (Blood

Table 1. Age distribution of the patients

<1 2 4 1

7(3.9)
-2 11 12 3 26(14.4)
-5 26 28 12 66(36.7)
—15 31 41 9 81(45.0)
Total 70(389) 85(47.2) 25(13.9)  180(100.0)

RA : right atriotomy
RV : right ventriculotomy
PA : pulmonary arteriotomy

Table 2. Body weight distribution of the patients

<10 5 9 1 15(8.3)
- 20 44 40 14 98(54.4)
— 40 14 28 9 54(30.0)
40 — 4 8 13(7.2)
Total 70 85 25 180(100.0)

Table 3.

Preoperative data of cardiothoracic ratio

RA 70

52(82.9)

RV 85 59(69.4)
PA 25 16(64.0)
Total 180 133(73.9)

CTR : cardiothoracic ratio

ol F-21 7]
1993;26:129-34

Table 4. Preoperative data of cardiac catheterization

Qp/Qs* 1.53 £ 0.65 1.34 +0.42 1.20 +0.25
Rp/Rs 0.12 £ 0.09 0.12+0.12 0.10 = 0.08
Pp/Ps 0.34 +0.21 0.31 +£0.19 0.26 + 0.17

PA Pr(mmHg) 2926+ 1552 27.89+14.84 22.00+12.04

Qp/Qs : pulmonary to systemic flow ratio
Rp/Rs : pulmonary to systemic resistance ratio
Pp/Ps : pulmonary to systemic pressure ratio
PA Pr : systolic pulmonary arterial pressure
*P<0.01

cardioplegia) Avkv] Y & A}-4-3le] pedsct. 1e|al 4
AZFAAEe] H, AEo] =4 Dacron HEE o] 43}
3, Age] ztewd g B3hslich AN FHAE A
Fe A2 A 2, AR 22 deA
A A7EA v F shE A sl

A5 st o FA 3} FH-2 et A 1961 HA

£& AL ATALZ AT o2, AAFAAE AT
Se AITWRES REE SALAAG o, 198030 =

—rE1 +AukE o] 8317 AlAtEle, AAll= e A
E Folol A FAMAENE AR e, ALEFH
%—“:«] 2 x]7} uboki3] (Perimembranous type)o] ™ Al
WA s), o] FAE 3} (Doubly committed subarterial
type)old sl FN AN 2 & Az} A £ oA
N X e) A EAAEY B/ Soto” E7l S wsielh
A1 FFu)e] AAH 9= John Caffey’s] d3¥ £F&
el FEF TR 2HE AR EE EA7 AxAtel 7]
Z2 Goldman®] ¥hi%¢) wigkc}, o A A 9] ulatel] 9l
oA EAA el SPSS/PC BA 2138 A3}l
P<0.05¢ of o3 AR@A} de Aoz A4
c}.

2 =

AAFAAE ANTAN o] Aeirtx) S H 2
7] €3 9 £F YPH 7L B, vl o
3 2e A%E A9

1. T2 2A

e A A, A 2 S B A
wlo] z+z} 70# (38.9 %), 852 (47.2%), 252 (13.9 %)<}
e Aopill A B FAHAL] X HeFio] 1193
(66 %), ol=APEN3}3o] 493 (27%), TS5 Mu-
scular type)ol} 1220 (7 %)k AlvbF 708 = 2571 2ok
Bajolel iz, A AT 858 FA & 4787} wheF-g, 304
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7} ol FAT-FN 51, 8e7F TS EFoll o, HEAT
ol A= 258 Z 1987} o) A R-EW 3}, 4807} 2853
o] iz, 28 & 2teFi-3 o] gtk (Table 5).

F& Aokl A 24 ¥ ALER 275 I FTHA T2
w]-g8 29 0.5cm ]38kl -7} 728 (40.0%), 0.5~1.0
cm 2] W47} 813 (45.0%), 1.0~2.0cm 2] ¥ $7} 229
(12.2%), 2.0cm ©]) A}l 7-$-7} 52 (2.8 %)t} (Table 6).

A& Bghbie AL 77), 94, Bk S o3
ZAAslHG 21, Dacron HEZS o]43 H3lo] 1099 (60.6
%), TH=8-3H-2 714 (39.4 %) ch.

Mgz 28R AE3A7Ee 7 F2bel f9)3
ako]- & Holx ¢kgirh. vt o5 xpeka]zkel] 9loiA
= AlHbEo] H3F 33.58 (14~633), Al Fo) S 4238
(10~136%), dHeAFL AL 3538 (18~60H)e 2
(Table 7), A=t AAT, AT A FATL 7t #9
g x}o] & ¥.gdt} (2 P<0.01, P < 0.05).

Table 5. Types of ventricular septal defect observed at
operative field

Type RA RV  PA  Total(%)
PM 70 47 2 119(66.1)
DCSA 0 30 19 49(27.2)
M 0 8 4 12(6.7)

Total 70(38.9)  85(47.2)  25(13.9)  180(100.0)

PM : Perimembranous type
DCSA : Doubly Committed Subarterial type
IM : Infundibular Muscular type

Table 6. Sizes of ventricular septal defect measured at
operative field

2]
MUSHEEE Uy

2] 3 o5 A TS 2 F3kell, ALY S]] 9
2t A3l mlmatdS W HFiHeAE FHd A
kA7 o] AT (45430 A AlE (33.53)e0] B8 =)
+ fsiA A= AP (P <0.01), o] FABE
a3 S5yl 2 F2bell K2 o]t ot
(Table 8). &8 AEF 72715 43 (< 1.0em/M?)z} ¥
(2 1.0ecm/M2)22 FEsle] o 54 2pFA)7ke v|ws)
A& Well= 3 A5 AAT (79.138)0 48] A]7ke] 4
W (39.8%)e) wlEte] f-203A] AAE] UL (P=0.
002)(Table 9). & AT AT 2tel 5 A2k
< va3H S o, AAFNA FsA Aon, 53
FAALY F7F Hekryd Aol T T3t B}
o] f-20g xto] & By

=3 2PEA Aubs 3 E-5& AA sholo| 4] 45.0% 4
2w, Akrel A 51.4%, AAT 353%, 59T 60.0%
2, A AAE, AT #5923kl 47 {7
xto]l & Bt (zhzh P < 0.05)(Table 10). 3 AAFA44

Table 8. Pump time according to ventricular septal defect
type

Type Incision ACCT (min) CPBT (min)
PM RA 33.45 +12.88* 66.97 + 23.17
] RV 4543 +24.17* 73.13 £29.30
DCSA RV 40.23 £ 17.14 65.13 £ 20.86
PA 38.11 +£11.87 68.16 = 15.29

M RV 31.63 £10.93 52.75 £ 10.90
PA 28.75 +11.93 65.75 +16.50

*p<0.01

Table 9. Aortic cross clamp time according to defect size in

Size (cm/M?)  No. of cases(%) perimembranous defect group
<05 72(40.0) Size RA (min) RV (min)
— 10 81(45.0) < 1.0cm? 32.40 + 12.35 39.53 + 17.83
- 20 2202.2) > 1.0cm2* 39.80 + 14.85 79.14 + 29.25
> 20 5( 2.8)
*p<0.01

Table 7. Pump time in different surgical approaches

ACCT (min)  CPBT(min)
RA 3345+ 12.87* 66.97 +23.16
RV 42.29 + 21.19%+ 68.39 + 25.88
PA 35.32 + 12.34* 66.04 £ 1599

ACCT : aortic cross clamp time
CPBT : cardiopulmonary bypass time
*p<0.01, RA versus RV

* p<0.05, PA versus RV

Table 10. Spontaneous recovery rate of normal sinus
rhythm after cardiopulmonary bypass

No.-of cases No:of spontancous recovery(%)
RA 70 36 (51.4)*
RV 85 30 (35.3)*+
PA 25 15 (60.0)*
Total 180 81 (45.0)

** p<0.05 RA versus RV and RV versus PA
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& Fod2 A Aluby 8-S A HE
st A AT 51.4%, AAT 319%2 FoA7
apolE R o (P<0.05), o|FARFTH I 8%
ol A AT AAE, AATH A5 #4
3 zjo] & BolA] ¢kgkr}(Table 11).

2 &% B8

<% AlF=u|= &3l 1703 F 903 (52.9 %)l A
RAAstE| ol 2, AA Folell e 7k T2k #203F 2ol
21l ov (Table 12), Bheki-3 o] Ado] = Fel 602
oA £F AFFu) e FARES vaEAE b, AF
= 739 (PAPr = 30mmHg)o] U 41 FolAe A
w129 (70.6%), AAT 63 (37.5%)A A AAI3 = o
T 7ol BAA R §2% 2o]E BrH(P <0.05).
a8y "5 adste) 9w A% F F3 9%
zlol sl ch (Table 13).

EF /Y oA A o] 7hestad Fol 1702 F AA
EAF A A ezt A" 5= AA 343 (20.0%)
fgom, 1 F $ZEE9 W Aol 12 (17.9%),

Table 11.
rhythm after cardiopulmonary bypass in perimembranous de-
fect group

Spontaneous recovery rate of normal sinus

36(51.4)*

RA 70

RV 47 15(31.9)*
Total 117 51(43.6)

*P<005

Table 12. Postoperative normalization rate of cardiothoracic
ratio

RA 67 40(59.7)
RV 78 36(46.2)
PA 25 14(56.0)
Total 170 90(52.9)

Table 13. Postoperative normalization rate of cardiothoracic
ratio according to puimonary arterial pressure in perimembra-
nous defect group

RA 28(57.1)

12(70.6)

RV 14(56.0) 6(37.5)

Total 42(56.0) 18(43.9)
*P<0.05

o F-2 %]
1993;26:129-34

A Fte] 158 (19.2%), YT 382 120%9 2}
BAAH LR §ot Aol g o, 1 oo ehA Al S
2 38 018%), AFA4EZ 131 (0.6%)7} AtH(Table
14).

=F 6/1Y o] A7 Folel A Alggo] el
A9 2 503 (29.4%)9] 2. (Table 15), o] & Al xS-1
ZAx4 A 29 (patch dehiscence)e] A =HYD A=
Alubt3 AlAlFol A Zbzb 43 B 59%, 5.1%9 5, %
WS 1R 4.0% o} 2 Tl 77 2bole §1g)
t} (Table 16).

<% AgEzE 108 (5.6 %A=, AT 38 @3
%), AAT 78 (8.2%) 2, FEH A e AP 9

ou, 2t PR BAMCR £ Aele fdn

(Table 17).

Table 14. Postoperative electrocardlographlc findings

EK : RV PA Total

Abnomal(%) 14(20.9) 17(21.8) 3(12.0) 34(20.0)
RBBB 12(17.9) 15(19.2) 3(12.0) 30(17.6)
CHB 2 1 0 3(1.8)
LPHB 0 1 0 1(0.6)

Normal S3 61 22 136

RBBB : Right bundle branch block
CHB : Complete heart block
LPHB : Lift posterior hemiblock

Table 15. Postoperative murmur

 murmur cases(%)

RA 67 12(17.9)

RV 78 28(35.9)

PA 25 16(40.0)

Total 170 50(29.4)
Table 16. Postoperative patch dehiscence

RY 67 4(59)

RV 78 4(5.1)

PA 25 1(4.0)

Total 170 9(5.3)
Table 17. Operative mortality

RA 70 3(4.3)

RV 85 7(8.2)
PA 25 0(0.0)
Total 180 5.6)
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