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several associated factors6.8.9.11.13: 1. the types and positioning of the ventricu-
lar septal defects; 2. the position of the great arteries relative to themselves and
to the VSD; 3.the presence or the absence of subpulmonary or subaortic
stenosis; and 4. the presence of other significant anomalies. In the vast majority
of cases the VSD lies between the two limbs of the trabeculoseptomarginalis and
may be subaortic, subpuimonary or doubly committed6.8.10.15,16_ Malinsertion and
malposition of the infundibular septum determine the location of the VSD4.8.17.18,

The VSD is considered subaortic (aortic committed) when it is immediately
beneath the aortic valve or subaortic conus. Generally the VSD in this situation is
perimembranous in location and up against the commissure between anterior and
septal tricuspid leaflet. On occasion, such defects may be small and thereby
restrict the outlet of the left ventricle.

The VSD is considered doubly committed when it is clearly immediately beneath
both the aorta and the pulmonary artery. In such cases the aortic and pulmonary
valves are almost contiguous with each other, and the VSD is very large. The VSD
is considered to be noncommitted (or remote)11 when it is adjacent neither to the
aorta nor to the pulmonary artery. Such defects are in the trabecular or apical
portion of the muscular septum, or beneath the septal leaflet of the tricuspid valve
(so-called atrioventricular canal type of VSD)6.8.9,12,13,17

In a few patients with DORV the aorta is to the left and more or less side by side
with the pulmonary artery (known as truncal inversion)8.

Subpuimonary stenosis is created by infundibular obstruction. Valvular pulmonary
stenosis is frequently combined with infundibular stenosis9. Subpulmonary
stenosis, when present, may be of the tetralogy or nontetralogy type. The former
is characterized by insertion of the infundibular septum anterosuperiorly to the
superior limb of the trabeculoseptomarginalis, while the latter is not16,

Subaortic stenosis may very occasionally be seen when the subaortic conus is
presents,

In the Taussig-Bing type of DORV3.6, the aorta is usually anterior to the pulmonary
artery, either directly so, or slightly to the right or to the left. The VSD is cephalad
and anterior in the septum and related to the pulmonary artery (pulmonic
committed VSD).

The diagnosis of DORV is appropriate whenever 50% or more of each of the great
vessels is arising from the right ventricle6.8.10.13,14 Patients with tetralogy of
Fallot-like malformations are considered to have DORYV, if 80-90% or more of the
aorta arises from the right ventricle. The two anomalies may occur independently
or may coexist in the sarne heart. Cases of tetralogy in which only slightly more
than 50% of the aorta arises from the right ventricle may be tetralogy with DORV.
Those cases of DORV with tetralogy having subpulmonary stenosis in which
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80-90% of the origin of the aorta is fron'i the right ventricle, may be considered
DORV with tetralogy6.

Material and Methods

Between September, 1974 and December, 1983, 11 patients with concordant
atrioventricular connection, and two ventricles, underwent complete intracardiac
repair of DORV, and they form the basis for this study. Nine (81%) of these 11
patients had pulmonary stenosis. Ages ranged from four to eighteen years and
the median age was 9.3 years. In five of our patients, echocardiographic
examinations showed aortic-mitral discontinuity. Diagnostic and hemodynamic
details are summarized in Table I.

TABLE |
Diagnostic Findings
Case no., Age in
Initials years Morphologic description Result

1 U.E. 4 DORV® with aortic committed VSD, without PS. S-year F-U°, NYHA Class Il

2 D.D. 9 DORV with aortic committed VSD, with 4-year F-U, NYHA Class I-lI
moderate PS. .

3 S.u 18 DORV with aortic committed VSD, with Exitus In early postoperative
moderate PS. period (A-V dissociation)

4 RS. 18 DORV with restrictive, non-committed VSD, Exitus In early postoperative period
with pulmonary atresia.

5 M.U. 8 DORV with restrictive, aortic committed 5-year F-U, NYHA Class Il
VSD, with moderate PS.

6 Al 6 DORV with aortic committed VSD, with 1-year F-U, NYHA Class |
severe PS.

7 M.D. 9 DORV with restrictive, non-committed VSD, Exitus in early postoperative
with moderate PS. period (Complete A-V Block)

8 F.A. 6 DORV with aortic committed VSD, without PS. 2-year F-U, NYHA Class |

9 OA. 7 DORV with restrictive, aortic committed Exitus on the 28th day
VSD with severe PS. postoperatively

10 T.H. 9 DORV with aortic committed VSD, with 1-year F-U, NYHA Class |
moderate PS, with coronary artery anomaly :

11 M.0. 9  DORV with restrictive, aortic committed 3-month F-U, NYHA Class |
VSD, with mild PS.

F-U : Follow-up.

DORYV : Double-outiet right ventricle.
VSD : Ventncular septal defect.
PS : *Pulmonary stenosis
NYHA : New York Heart Association,

Two patients (18%) with DORV and non-committed VSD had previously
undergone Waterston-Cooley anastomosis. One of these had pulmonary atresia
and a diminutive left ventricle.

The operations were carried out by means of median sternotomy, and a
cardiopulmonary bypass was used. Until about 1978, the technique involved
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Results

Three (27%) of the 11 patients operated on died from low cardiac output in the
early postoperative period. Another died from mediastinitis and sepsis 28 days
after the operation. In all of these patients there had been severe pulmonary
stenosis. A valved external conduit had been used in one patient and three had
undergone transannular patch graft enlargement. In two of the fatal cases there
was non-committed VSD. This position of the VSD was an incremental risk factor.
Complete heart block occurred in two (18%) of the patients. One of these had
junctional rhythm after repair (operation in 1981) with a ventricular rate of 55 to 60
beats per minute, however, two years postoperatively, this patient still did not
need a permanent pace-maker. Although we have inadequate data concerning the
late postoperative course of those who survived, we do know that there have
been no deaths in this group. Our overall mortality rate was 36%.

Discussion

By means of some recent morphological investigations, many important
improvements in the scope of corrective surgery for cases of double-outlet right
ventricle have been obtained. Today, when describing DORV,although there are
still some conflicting opinions it is usual to emphasize that more than 50% of both
of the great vessels are originating from the right ventricle6.8.13.14, This concept is
comprehensive and useful from the point of view of surgical anatomy and with
respect to the form of surgical procedure that will be chosen. The surgical
correction is mainly concerned with the relations between the great vessels, the
interventricular septum, and VSD localization. From a surgical point of view, the
absence or the presence of a conal tissue between semilunar and atrioventricular
valves (mitral-aortic discontinuity or continuity) is of no importance6.13.14,

The main pointin the total correction of DORV is the creation of an intraventricular
tunnel facilitating blood flow from the left ventricle to the aorta. While carrying out
this procedure, the right ventricular outflow obstruction, whether present before
or as a result of tunnel repair, should be corrected by means of infundibular
resection, with replacement of an outflow patch, or an external conduit12.13,18,19,

For intraventricular tunnel repair, the use of a tubular dacron graft or a
dacron-teflon patch trimmed to the proper dimensions has been recommended??.
In one of our patients, we used a tubular dacron graft, but we are of the opinion
that a dacron-teflon patch trimmed to shape would have been sufficient12 (Figure
2).

In the presence of subaortic or doubly committed VSD, intraventricular tunnel
repair is relatively easy. The most important point in this procedure, is the
reconstruction of the tunnel in such a way as not to cause left ventricular outflow
obstruction17.20,
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If there is a restrictive VSD, it is enlarged from the anterosuperior edge. In these
patients, the interventricular septum may be relatively thicker, therefore, to
ensure sufficient enlargement, a relatively large muscle mass should be resected
and the size of the VSD must at least equal the diameter of the aortic annulus12.17,
We used this VSD enlargement technique on five of our patients and it brings no
incremental risks (Figure 3).

In the patients with pulmonary stenosis, right ventricular outflow tract
reconstruction is usually needed in addition to infundibular resection12.13.17,
Replacement of a transannular patch may be sufficient in most of the cases12,
Because of the difficulties involved, in placing the extracardiac conduits into the
thoracic cavity and because of the degenerative and obstructive problems often
encountered in long term follow-ups2l, we prefer to use the outflow patch
system.

Generally in the Taussig-Bing group, one of these two treatment options must be
selected: 1. Closure of the VSD so as to produce transposition of the great
arteries and then the correction of it by using the Mustad or Senning technique. (If
pulmonary stenosis is present, a valved external conduit from left ventricle to
pulmonary artery can be used simultaneously), 2. Tunnel repair of the VSD so that
the left ventricle ejects into the aorta and closure of the pulmonary artery with the
placement of a valved external conduit between the right ventricle and the
pulmonary arter. Otherwise, the Damus-Kaye-Stansel operation may be
performed3.6.11,17,19,20,

Because of the pulmonary vascular obstructive disease, patients without
pulmonary stenosis must be corrected completely before one year of age20.22-24,
Instances of severe pulmonary stenosis should be palliated by balloon
septostomy (if the patient is under one month of age) and by systemic pulmonary
shunt (for those in the first year of life). Definitive repair should be carried out at
the age of 3 to 5 years24-26,

According to recent studies, the overall mortality rate for cases with DORV has
been ranging from 15% to 34%12.13, In our series, the overall mortality rate was
36%, or 27% if we exclude the case where death was the result of mediastinitis
and sepsis.

The most important cause of mortality in the early postoperative period is the low
cardiac output resulting from acute cardiac failure, especially in patients whose
right ventricular outflow tracts were not effectively reconstructed. After an
adequate right ventricular outflow tract reconstruction, the gradient between the
pressures in the right ventricle and the pulmonary artery should be as low as
possible13.17,

We have few data about the long-term follow-up of our patients. But in the
literature it is indicated that the arrhythmias could eventually lead to death.
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Therefore patients who have received surgical treatment for DORV should be
regarded as at risk for arrhythmia and the benefits to these patients of rapidly
evolving modern techniques and regimens27-30 should be kept in mind13.27-30,

Summary

Eleven patients with double-outlet right ventricle (DORV) underwent total
correction between September 1974 and December 1983. All of the patients had
relatively uncomplicated DORV (sub-aortic or noncommitted VSD and with or
without pulmonary stenosis). The intracardiac tunnel repair technique was
performed in the majority of the patients and a valved external conduit was used
in one. In this report, in addition to the presentation of our cases, morphological
definition and surgical technique have been discussed in detail.
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