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Surgical and Long Term Results for Double Outlet Right
Ventricle by the Type of Ventricular Septal Defect

Song Hyeon Yu, M.D.*, Young Hwan Park, M.D.*, Han Ki Park, M.D.*, Bum Koo Cho, M.D.*

Background: The resuits of biventricular repair for double outlet right ventricle have been improved in recent
series. We studied the surgical and long term results for total correction of double outlet right ventricle by the
type of ventricular septal defect. Material and Method: Between November 1979 and December 2003, 126 patients
had biventricular repair for double outlet right ventricle. The mean age was 1.8 years (range 1-~44) and 86
patients (68.3%) were male. We classified and studied this disease by the type of VSD. Result: The locations of
VSD were subaortic in 79 (62.7%), subpulmonary in 17 (13.5%), doubly committed in 16 (12.7%) and noncom-
mitted in 14 (11.1%). 28 patients had palliative operation before total correction and the mean interval to total
correction was 41.0+451 months. The methods of total correction were intraventricular baffling in 37 (29.4%),
intraventricular baffling with patch enlargement of right ventricular outflow tract in 49 (38.9%), intraventricular baffling
with Rastelli procedure in 15 (11.9%), arterial switch operation in 8 (6.3%) and REV procedure in 4 (3.2%), efc.
Hospital mortality rate was 10.3% (13 patients) and 25 reoperations were performed in 24 patients (19.0%). The
risk factors for hospital mortality and reoperation were cardiopulmonary bypass time (p=0.020) and previous
palliative operation (p=0.013), respectively. Follow up was possible in 98 patients and mean follow up period was
118.9+70.7 months. The percent survival and survival for freedom from reoperation at 15 years were 82.5% and
66.7%, respectively. The survival rate was significantly lower (p=0.003) in transposition of great artery type and
remote type than in simple ventricular septal defect type and tetralogy of Fallot type, but there was no statistical
differences in survival rate for freedom from reoperation. Conclusion: It is thought to be that acceptible surgical
and long term results can be obtained with application of appropriate methods of repair for double outlet right
ventricle.

(Korean J Thorac Cardiovasc Surg 2005;38:181-190)
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Table 1. Location of VSD and number of patients

Number of

Locati VSD ;
ocation of VS parients (%)

Subaortic 79 (62.7)
With pulmonary stenosis (TOF type) 59
Without pulmonary stenosis (VSD type) 20

Subpulmonary (TGA type) 17 (13.5)

Doubly committed 16 (12.7)
With pulmonary stenosis (TOF type) 11
Without pulmonary stenosis (VSD type) 5

Non-committed (Remote type) 14 (11.1)
Atrioventricular septal defect 4
Total 126 (100.0)

VSD=Ventricular septal defect; TOF=Tetralogy of Fallot; TGA=
Transposition of great artery.
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Table 2. Palliative name of procedures
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Table 3. Associated anomalies

Name of procedures Number of procedure

Name of anomaly

Number of paitents

Modified Blalock-Taussig shunt 20
Pulmonary artery banding 6
Waterston-Cooley shunt 1
Central shunt 1
Total 28 (22.2%)

o

2. Kaplan-Meier method& o] &3}t EAA
SPSS for windows 10.0-2 o] -&3%}9ic}.
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Atrial septal defect or patent foramen ovale
Bilateral superior vena cava
Dextrocardia

Coronary artery anomaly

Aortic arch interruption or coarctation
Mitral valve anomaly

Multiple VSD

Atrioventricular discordance

Aortic valve stenosis

Absent pulmonic valve syndrome
Criss-cross heart

75
29
21
10
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VSD=Ventricular septal defect.
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Table 4. Operative procedures, operative mortality, complications and reoperation by VSD location and pulmonary stenosis

Type of DORV Operation procedures Postoperative complication Mortality Reoperation
VSD type (25) 7 (28%) 1 (4.0%) 5 (20.8%)
IVB (20) 6 1 4
IVB+RVOT patch (5) 1 - 1
TOF type (70) 17 (24.3%) 4 (5.7%) 11 (16.7%)
IVB (19) 7 1 3
IVB+RVOT patch (40) 5 2 2
IVB+Rastelli (11) 5 1 6
TGA type (17) 10 (58.8%) 5 (29.4%) 4 (33.3%)
ASO (8) 6 4 —
REV 4) 1 — 1
IVB-+Rastelli (1) - - 1
IVB+DKS +Rastelli (1) 1 - 1
IVB+ Senning (1) 1 1 -
Kawashima (2) 1 — 1
Remote type (14) 8 (57.1%) 3 (21.4%) 4 (36.4%)
IVB (4) 2 - -
IVB+RVOT patch (5) 4 3 1
IVB +Rastelli (4) 1 - 2
ASO-+Rastelli (1) 1 - 1

VSD=Ventricular septal defect; DORV=Double outlet right ventricle; IVB=Intraventricular baffling; RVOT=Right ventricular outflow
tract; TOF=Tetralogy of Fallot; Rastelli=Rastelli type operation, TGA=Transposition of great artery; ASO=Arterial switch operation,
REV=Reparation 4 létage ventriculare procedure; DKS=Damus-Kaye-Stansel operation; Senning=Senning opeartion, Kawashima=
Kawashima procedure.

Table 5. Hospital mortality

?;’Zﬁﬂgs Type of DORV Associated anomaly Palliation Operation/Year Cause of death

Ff2 VSD type (SA) BSVC/unroofed CS - IVB/1994 Heart failure

M/108 TOF type BSVC/MYV straddling - IVB +Rastelli/1979 Pulmonary edema

M/55 TOF type - - IVB+RVOT patch/1983  Heart failure

M/1 TOF type BSVC/APV/PAPVR - IVB+RVOT patch/1998 Heart failure

F/105 TOF type — - IVB/1984 Heart failure

M/10 TGA type = - IVB -+ Senning/1983 Heart failure

M/62 TGA type - PAB AS0O/1988 Bleeding

M/16 TGA type coronary anomaly - AS0/1994 Pulmonary hypertensive crisis
M/1 TGA type - — AS0/1995 Pulmonary hypertensive crisis
F/1 TGA type CoA - AS0O/1999 Cerebral hemorrhage djt DIC
M/32 Remote type — - IVB+RVOT patch/1986  Heart failure

M/156 Remote type - PAB IVB-+RVOT patch/1995  Heart failure

F/16 Remote type (AVSD) — — IVB+RVOT patch/1991 Heart failure

DORV=Double outlet right ventricle; VSD=Ventricular septal defect; TOF=Tetralogy of Fallot; TGA=Transposition of great artery;
SA=Subaortic; BSVC=Bilateral superior vena cava; CS=Coronary sinus; APV=Absent pulmonic valve syndrome; PAPVR=Partial
anomalous pulmonary venous return; CoA=Coarctation of aorta, PAB=Pulmonary artery banding; IVB=Intraventricular baffle repair;
RVOT=Right ventricular outflow tract; ASO=Arterial switch operation; DIC=Disseminated intravascular coagulopathy.
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Table 6. Reoperation

Type of DORV Name of repair

Cause of reoperation

Name of reoperation

VSD type (5) IVB 4)

IVB+RVOT patch (1)
IVB +Rastelli (7)
IVB (2)

TOF type (11)

IVB+RVOT patch (2)

TGA type (4) IVB -+ Rastelli (1)

REV (1)

IVB +DKS +Rastelli (1)

Kawashima (1)
Remote type (4) IVB +Rastelli (2)
IVB+RVOT patch (1)
ASO +Rastelli (1)

Redo IVB (2)
Relief of SAS (1)
Reinforcement

Subaortic stenosis (3)

Detachment of baffle
Multiple VSD
Conduit stenosis

Patch repair
Redo Rastelli

PS (1) RVOT patch
MPA ectasia Angioplasty
Residual VSD (1) Repair of baffle
LPA stenosis (1) Angioplasty

Redo Rastelli
RVOT reconstruction

Conduit stenosis
PS, MR

mitral valvuloplasty

Redo Rastelli

conversion of DKS to IVB

Conduit stenosis

Subaortic stenosis Rebaffling
Conduit stenosis (1) Redo Rastelli*
Detachment of baffle (1) Redo IVB

MR MVR

Conduit stenosis Redo Rastelli

( )=Number of patients; S=Subaortic stnosis; PS=Pulmonary stenosis; MPA=Main pulmonary artery; LPA=Left pulmonary artery;
MR=Mitral regurgitation. *Need second reoperation due to subacute bacterial endocarditis at the patch site of VSD.
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