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The purpoese of this study was to determine the cardiac anatomy of patients with double-
outlet right ventricle by anglocardiography. A total of 73 patients between the ages
of one day and 11 years were examined. The aorta was on the right side of the

- pulmonary artery in 23 cases (32%), right anterior in 20 (27%) and right posterior in
17 cases (23%). Pulmonary stenosis was found in 53 patients (73%) and subaortic
stenosis in six cases. Ventricular septal defoct (VSD) was subaortic In 39 cases (52%),
remote type In 17 (23%), doubly committed in 10 (13%), and subpuimonic In 9 (12%).
Double VSD was noted in two patients. Puimonary hypertension was more frequent
in subpulmonic ventricular septal defect (78%). The most common assoclated
anomalies were atrial septal defect (34%), anomalous coronary arteries (12%) and
endocardial cushion defect (10%). Aortic root anglography was not satisfactory in half
of the cases with coronary arterial anomaly. In conclusion, double-outiet right ventricie
is a complex anomaly, all of whoee cardiac features can be successfully demonstrated
In detalil by echocardiography and angiocardiography. However, in order to determine
the anatomy of the coronary arteries, selective coronary angiography may be necessary
in some patients. Key words: double-outlst right ventricle, echocardiography,’
angiocardiography, cardiac cathelerization, coronary artery.

Double-outlet right ventricle (DORV) is an uncommon, congenital, cardiac
anomaly in which the aorta and pulmonary artery reside predominantly above
the morphologic right ventricle! 2. The natural history and clinical spectrum vary
depending on the location of the ventricular septal defect (VSD), the presence
or absence of pulmonary stenosis (PS), and other associated cardiac
anomalies®”. The feasibility of anatomic repair of DORV malformation has been
reported with low mortality and morbidity rates® 89, To provide optimal surgical
results, one must know the anatomy of the heart, great vessels and coronary
arteries. The purpose of this study was to determine the entire cardiac anatomy
by angiocardiography in 73 patients with the diagnosis of DORV. '
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Material and Methods

The clinical records of the 234 patients who were diagnosed with DORV between
January 1980 and September 1993 at Hacettepe Children's Hospital were
reviewed. Of these patients, 73 cases with the following criteria were included
the study: 1. only the patients whose clinical follow-up records were sufficient,
2. patients who had a satisfactory echocardiographic record, and 3. cases whose
cineangiography was sufficient to depict all the cardiac anatomy.

For the purposes of this study, a patient was considered to have DORV when
echocardiography, angiocardiography or direct inspection at operation
demonstrated the origin of both great arteries to be the morphologic right ventricle,
or the origin of one great artery and most of the other from the right ventricle
with discontinuity of a great artery and mitral valves and with a bilateral subarterial
conus® 1012, The diagnosis of DORV was made in all patients by both
echocardiography and angiocardiography, and was confirmed intraoperatively
in controversial cases. The categorization into morphologic subsets was made
according to the commitment of the VSD to the great arteries as described by
Lev et al.2. The relation of the great arteries was classified as in the study of

Sridaromont et al.l.

In all patients, the following parameters were evaluated: a) the position of the
great arteries with respect to each other at the valvar level, b) the relationship
of the ventricular septal defect and semilunar valves, c) the presence of
subarterial stenosis, d) the anatomy of the coronary arteries, and e) the presence
of associated defects.

Resuits

Seventy-three cases (45 boys and 28 girls) with the defined criteria were included
the study. The ages of the patients at the time of diagnosis ranged from one day
to 11 years (mean 2.8 + 2.7 years, median 1.2 years). The mean age of the patients
was 1.1 years at the time of palliative surgery and 4.5 years at corrective surgery.

The position of the semilunar valves with respect to each other is shown on
Table |. The pulmonary outflow tract was devoid of obtruction in only 20 patients,
while 53 (73%) had various forms of pulmonary stenosis. The pulmonary stenosis
was valvar in eight patients, subvalvar (or infundibular) in 34 (Fig. 1) and both
valvar and subvalvar in 11. The aortic outflow tract was obstructed in six patients.
All of them had mild stenosis due to subvalvar hypertrophy. The location of the
VSD was subaortic in 39 patients (52%), remote type in 17 {inlet in 11 (Fig. 2)
and muscular in 6}, doubly committed in 10 and subpulmonic in nine cases. Two
cases had double VSD, both perimembranous, subaortic and muscular.
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Discussion

Double-outlet right ventricle is a rare, congenital, cardiac anomaly that includes
a diverse group of malformations sharing the common feature that both great
arteries arise primarily from the right ventricle. The overall outlook for patients with
DORV has improved greatly since the improvement of corrective procedures.
However, surgical repair of DORV is complicated by the great variability in
intracardiac and extracardiac morphology evidenced by these hearts. Complete
correction of DORV mainly depends on the complexity of the cardiac anatomy.
It is essential to obtain full detail of intracardiac anatomy and extracardiac anomalies
before corrective surgery. Most of the previous series of cases with DORV have
been reported by cardiac pathologists or cardiac surgeons, with pathologists
tending to see patients with associated severe abnormalities, and surgeons tending
to see patients free of such lesions'. Therefore, we analyzed the
angiocardiographic data on all patients with DORV with or without surgical treatment.

In the present study, the median age of the patients (1.2 years) was greater than
that in similar studies, since the patients from underdeveloped, rural regions of
this country are generally older. In all cases, both great arteries were observed
to originate predominantly from the morphologic right ventricle. In 82 percent of
patients, the aorta was to the right of the pulmonary artery. The aorta and pulmonary
artery were located side-by-side in 23 patients (32%); the side-by-side relation of
the great arteries was also most common in previous studies!:5:6.11,
Dextromalposition (aorta on the right and in front of the pulmonary artery) was the
second-most frequent type. The aortic levoposition was relatively uncommon, seen
only in 15 percent of patients. The relation of the great arteries in the present study
- was nearly the same as in previous studies' 25 ', However the location of the
aorta in front of the pulmonary artery or to the left of the pulmonary artery (reverse
side-by-side) was extremely uncommon in the medical literature! 6 1911 |n the
present study, the aorta was in front of the pulmonary artery in two patients and
was on the left of the pulmonary artery (reverse side-by-side) in two patients.

The position of the great arteries must be defined clearly before corrective surgery
because reconstruction of the pulmonary outflow tract is complicated when the
pulmonary artery is behind the aorta. The location of the VSD is also important
in patients with DORV. Remote-type (noncommitted) VSD and multiple VSDs in
particular must be determined before surgery. Recognition of these types of
defects is extremely important for the performance of a safe and complete repair.
In the present study, noncommitted VSD was more common (23%) than in most
of the previous studies. Judson et al.!’ reported three patients with remote-type
VSD out of 62 patients (5%). The rate of remote-type VSD was 19 percent in
the study by Macartney et al.’, 17 percent in that of Hagler et al.’®, 10 percent
in that of Sondheimer et al.'® and 20 percent in that of Kirklin et al.3.



32 Cil E, et al The Turkish Joumal of Pediatrics
January - March 1997

Pulmonary hypertension is an anticipated outcome in patients with DORV without
PS. Sondheimer et al.'® reported that PS was present in 39 perecent of their patients
with DORV. In the study of Judson et al.'!, PS was present in 74 percent of cases. .
The occurrence rate of PS was 61 percent in the study by Luber et al.4. In the
present study PS was diagnosed in 73 percent of patients, and the remaining
patients had PH of various severities. When the patients with PH were classified
according to the site of VSD, it was observed that the majority of the VSDs were
the subpulmonic type. The incidene of PH in the subpulmonic type of VSD was
78 percent; however, this rate was 40 percent in doubly committed VSD, and
13 percent in subaortic VSD. Therefore, early surgical treatment is compulsory in
the subpulmonic type of VSD where the development of PH was extremely frequent.

The coronary arterial anatomy was drastically important in patients with DORYV for
both the arterial switch operation and pulmonary outflow reconstruction. There have
been few studies examining the coronary anatomy in patients with DORV. Judson
et al.’% and Stellin et al.’ reported high prevalences of anomalous coronary artery
(28% and 22%, respectively); however, Luber et al.* reported only one patient
(2%) with a coronary arterial anomaly out of a total of 57 cases..In the study
presented, anomalous anatomy of the coronary arteries was determined in
12 percent of the patients. In all of these patients PS was accompanied by DORV..
In spite of cardiac catheterization and angiography being performed in these
patients, four of the coronary arterial anomalies were not diagnosed pre-operatively.
Retrospectively it was perceived that aortic root angiography could not demonstrate
the full coronary arterial anatomy in some patients because of the relatively
inadequate amount of contrast material in the enormously enlarged aortic root.
Therefore selective coronary angiography may be necessary in some patients.

In conclusion, double-outlet right ventricle is a complex anomaly in which all the
cardiac features could be successfully demonstrated in detail by echocardiography
and angiocardiography. However, to determine the anatomy of coronary arteries
correctly, selective coronary angiography may be required in some patients.
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