Double-outlet right ventricle with complete atrioventricular canal
Michiaki Imamura, Jonathan J. Drummond-Webb, George E. Sarris, Daniel J. Murphy,
Jr and Roger B.B. Mee
Ann Thorac Surg 1998;66:942-944

The online version of this article, along with updated information and services, is located
on the World Wide Web at:
http://ats.ctsnetjournals.org/cgi/content/full/66/3/942

The Annals of Thoracic Surgery is the official journal of The Society of Thoracic Surgeons and the
Southern Thoracic Surgical Association. Copyright © 1998 by The Society of Thoracic Surgeons.
Print ISSN: 0003-4975; eISSN: 1552-6259.

Downloaded from ats.ctsnetjournals.org by on January 12, 2010

942

CASE REPORT
IMAMURA ET AL
DORV WITH COMPLETE AV CANAL

Hence, when appropriate, patients taking warfarin
should be warned not to take this herb. In addition, the
physician should be alert to the possibility of an interaction with herbal medicine when anticoagulation control
becomes irregular or deviates from the optimum when
no other causes are apparent.
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Double-Outlet Right Ventricle
With Complete Atrioventricular
Canal
Michiaki Imamura, MD, PhD, Jonathan J. DrummondWebb, FCS(SA), George E. Sarris, MD, Daniel J.
Murphy, Jr, MD, and Roger B. B. Mee, FRACS
Departments of Pediatric and Congenital Heart Surgery and
Cardiology, The Cleveland Clinic Foundation, Cleveland, Ohio

A case of double-outlet right ventricle, unbalanced complete atrioventricular canal, hypoplastic aortic arch, coarctation of the aorta, and atrioventricular valve regurgitation was treated with a staged approach. At 4 days of
life the patient underwent aortic arch repair, atrial septectomy, common atrioventricular valve regurgitation repair, and pulmonary artery banding. When she was 14
months of age a biventricular repair was accomplished
by two-patch complete atrioventricular canal repair and
arterial switch procedure.
(Ann Thorac Surg 1998;66:942– 4)
© 1998 by The Society of Thoracic Surgeons

D

ouble-outlet right ventricle (DORV) can be associated with many other congenital heart defects [1, 2].
Double-outlet right ventricle with complete atrioventricular (AV) canal is an uncommon congenital heart defect,
and the ventricular septal defect (VSD) in this instance is
usually subaortic [3]. We present a case of DORV and
subpulmonary VSD in combination with complete AV
canal with AV valve regurgitation, hypoplastic aortic
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arch, and coarctation of the aorta. After neonatal palliation, successful biventricular repair involving two-patch
complete AV canal repair and arterial switch operation
for DORV were successfully performed when the patient
was 14 months of age.
A female infant was transferred to our hospital for
evaluation at a few hours of age. The infant presented
with severe congestive heart failure, a murmur, and mild
cyanosis. Echocardiography revealed DORV with subpulmonary VSD, unbalanced complete AV canal, large
patent ductus arteriosus, severe AV valve regurgitation, a
hypoplastic aortic arch, and coarctation of the aorta. The
left ventricle/right ventricle cross-sectional area ratio was
1.86, and the left ventricle/right ventricle area ratio from
an apical four-chamber view was 1.40 [4]. Administration
of prostaglandin E1 and dobutamine was commenced. At
this time, right ventricular hypoplasia appeared to preclude biventricular repair.
When the patient was 4 days of age, a palliative
procedure was performed via midline sternotomy under
cardiopulmonary bypass with profound hypothermia
and circulatory arrest. Aortic arch repair, atrial septectomy, common AV valve regurgitation repair, and pulmonary artery banding were performed. Operative assessment documented a patent foramen ovale and a
partially formed septum primum, and all pulmonary
veins entering the left atrium to the left of a normal
looking interatrial septum. The anatomy of the triangle of
Koch and position of the coronary sinus appeared normal
in its relationship with the septum primum and patent
foramen ovale. The common AV valve arose entirely
from the right atrium. The nomenclature is difficult. From
the AV ring downward the AV valve looked exactly like a
Rastelli type C AV canal. Some may wish to call this a
straddling tricuspid valve (Fig 1). The aorta, which was
anterior and to the right of the main pulmonary artery,
was remote from the VSD and both the aorta and
pulmonary artery originated from the right ventricle. The
superior and inferior common leaflets were sewn together in the middle of the common AV valve with
interrupted sutures and a thin polytetrafluoroethylene
strip was sutured across the common AV valve to the
annulus superiorly and inferiorly with pledgeted horizontal mattress sutures. Postoperative recovery was complicated by oliguria requiring 24 hours of peritoneal
dialysis. Postoperative echocardiography showed moderate to severe AV valve regurgitation. Because of heart
failure gastrointestinal intolerance precluded successful
oral feeding, and she was discharged with nasogastric
tube feeding 23 days after operation.
Repeat evaluation at age 14 months by cardiac catheterization and echocardiography showed a DORV with
anterior aorta, complete AV canal, subpulmonary VSD,
no subaortic stenosis, no residual coarctation, moderately
severe AV valve insufficiency, adequately sized right and
left ventricle with good biventricular function, and moderate proximal left pulmonary artery stenosis (Fig 2). The
left ventricle/right ventricle cross-sectional area ratio was
1.40, and the left ventricle/right ventricle area ratio from
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Fig 3. (i) Intraoperative view of great vessel relationship and common atrioventricular valve with removal of bridging polytetrafluoroethylene strip. (ii) The ventricular septal defect patch closure with
arterial switch operation is shown. The patch for atrial septal defect
closure is not shown.
Fig 1. Relationship between common atrioventricular valve and normal atrial septal anatomy. (IVC 5 inferior vena cava; LA 5 left
atrium; LV 5 left ventricle; RA 5 right atrium; RV 5 right ventricle; SVC 5 superior vena cava.)

the apical four-chamber view was 1.23 [4]. At this time
surgical options included a bidirectional Glenn shunt
with a left pulmonary artery repair and further AV valve
repair, or a biventricular repair depending on the feasibility of channeling left ventricle blood to the pulmonary
artery. After a repeat sternotomy and hypothermic cardiopulmonary bypass with cardioplegic arrest, the right

Fig 2. Preoperative left ventriculography in a lateral projection before biventricular repair. The right ventricle gives rise to the anterior
ascending aorta and the posterior main pulmonary artery. There is
significant opacification of the pulmonary artery consistent with the
subpulmonic position of the ventricular septal defect.

atrium was opened obliquely and the strip of polytetrafluoroethylene that had been used previously to join the
two bridging leaflets of the common AV valve was
removed. The anatomy was Rastelli type C. The absence
of chordal attachments to the superior edge of the VSD
allowed the performance of a biventricular repair. The
VSD, which had prominent outlet extension, was closed
with a comma-shaped knitted Dacron patch, which was
sewn around the pulmonary valve annulus and along the
septal crest with interrupted, pledgeted horizontal mattress sutures (Fig 3). The patch was trimmed in line with
the plane of the common AV valve, and horizontal
mattress sutures were placed to sew the patch to the
superior and inferior common leaflets. The cleft of the
left-sided AV valve was closed with interrupted sutures.
The now almost common atrium was septated with a
polytetrafluoroethylene patch, with the plane of the original interatrial septum lying entirely to the left of the
patch. Inspection of the coronary artery anatomy revealed that the right coronary artery arose from the right
sinus (sinus 2) and the left anterior descending coronary
and circumflex arteries were found arising from the left
sinus (sinus 1). Both great arteries were transected and
the right and the left coronary arteries were translocated
to the proximal main pulmonary artery. The Lecompte
maneuver was carried out and end-to-end anastomosis
of proximal main pulmonary artery to distal ascending
aorta was performed. The aortic sinus defects were
repaired with two separate autologous pericardial
patches. The proximal aorta was anastomosed end-toend to the distal main pulmonary artery, with a pericardial patch used to repair the stenotic origin of the left
pulmonary artery. Postoperative recovery was uncomplicated. Echocardiography before hospital discharge on
postoperative day 6 showed only mild left- and rightsided AV valve regurgitation and good biventricular
function. The patient remains well 18 months after the
operation.
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Comment
Double-outlet right ventricle with complete AV canal is a
rare congenital cardiac anomaly [1, 2]. Bharati and associates [3] reported 34 cases of DORV in 507 cases of
complete AV canal (6.7%). In the Royal Children’s Hospital experience, DORV was observed in 3.1% of patients
with complete AV canal and, conversely, complete AV
canal was observed 4.3% of patients with DORV [5].
Recently, several groups have reported that concomitant repair of the aortic arch and the associated lesions is
feasible and gives better results [6, 7]. One-stage biventricular repair of DORV especially in the presence of
aortic arch abnormalities is advocated. In this case the
small right ventricle precluded initial biventricular repair, and it seemed likely that this patient would have
been best staged toward a Fontan-type procedure.
Several centers have reported repair of DORV with
complete AV canal with use of a patch sewn into place to
close the interventricular communication in such a way
as to conduct left ventricular blood to the aorta [5, 8]. In
these reports, the diagnosis was DORV with subaortic
VSD. In this case the VSD was subpulmonic, and blood
flow from the left ventricle could not be directed to the
aorta through the VSD. The VSD was channeled to
connect to the pulmonary artery, and a concomitant
arterial switch operation was performed. In Bharati and
associates’ [3] series of 34 cases of DORV with complete
AV canal, only 1 case (3%) had a subpulmonic VSD.
At the first staged operation bivalvation with bridging
for common AV valve regurgitation was performed [9];
however, moderate to severe AV valve regurgitation
persisted. At reoperation, biventricular repair was feasible, and AV valve regurgitation was largely eliminated,
the two patches for atrial and ventricular septal defect
providing secure support for the inferior and superior
bridging leaflets.

References
1. Lev M, Bharati S, Meng CCL, Liberthson RR, Paul MH, Idriss
F. A concept of double-outlet right ventricle. J Thorac Cardiovasc Surg 1972;64:271– 81.
2. Silka MJ. Double-outlet ventricles. In: Garson A. Bricker JT,
McNamara DG, eds. The science and practice of pediatric
cardiology. Philadelphia: Lea & Febiger, 1990:1213–32.
3. Bharati S, Kirklin JW, McAllister HA, Lev M. The surgical
anatomy of common atrioventricular orifice associated with
tetralogy of Fallot, double outlet right ventricle and complete
regular transposition. Circulation 1980;61:1142–9.
4. Van Son JAM, Phoon CK, Silverman NH, Haas GS. Predicting
feasibility of biventricular repair of right-dominant unbalanced atrioventricular canal. Ann Thorac Surg 1997;63:
1657– 63.
5. Guo-wei H, Mee RBB. Complete atrioventricular canal associated with tetralogy of Fallot or double-outlet right ventricle
and right ventricular outflow tract obstruction: a report of
successful surgical treatment. Ann Thorac Surg 1986;41:612–5.
6. Karl TR, Sano S, Brown W, Mee RBB. Repair of hypoplastic or
interrupted aortic arch via sternotomy. J Thorac Cardiovasc
Surg 1992;104:688–95.
7. Conte S, Lacour-Gayet F, Serraf A, et al. Surgical management of neonatal coarctation. J Thorac Cardiovasc Surg 1995;
109:663–75.

Ann Thorac Surg
1998;66:944 – 6

8. Pacifico AD, Kirklin JW, Bargeron LM. Repair of complete
atrioventricular canal associated with tetralogy of Fallot or
double-outlet right ventricle: report of 10 patients. Ann Thorac Surg 1980;29:351– 6.
9. Oku H, Iemura J, Kitayama H, Saga T, Shirotani H. Bivalvation with bridging for common atrioventricular valve regurgitation right isomerism. Ann Thorac Surg 1994;57:1324– 6.
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We experienced a case of lung cancer that developed
from a tracheal bronchus in an 80-year-old man. The
tumor was completely resected by right upper lobectomy
and resection of the tracheal bronchus as well as dissection of the mediastinal lymph nodes. Postsurgical pathologic staging was stage IB (T2 N0 M0) adenocarcinoma.
(Ann Thorac Surg 1998;66:944 – 6)
© 1998 by The Society of Thoracic Surgeons

T

racheal bronchus (also called “eparterial bronchus”)
is an aberrant bronchus that usually arises from the
right lateral wall of the trachea [1]. Although other
congenital anomalies, such as laryngeal web or hypoplastic or fused first and second thoracic ribs, are occasionally
associated with the tracheal bronchus [2], most of the
cases are asymptomatic and detected incidentally by
bronchoscopy or radiologic examination. We could find
only 2 case reports [3, 4] of malignant tumor that developed from the tracheal bronchus, neither of which was
resected. We are reporting a case of adenocarcinoma that
developed from the tracheal bronchus.
An 80-year-old man was referred to our hospital for the
evaluation of incidentally detected right upper lung
mass. He complained of productive cough, mild dyspnea,
and weight loss of 4 kg for 6 months. He had a history of
pulmonary tuberculosis and hepatitis when he was
young. He was a smoker (half pack a day) for more than
20 years, but quit smoking 30 years ago.
A simple chest roentgenogram showed increased density in the right upper lung field. Computed tomography
revealed a 6-cm lobulating mass in the right upper lobe
near the right tracheal border. Linear translucency in the
mass, which was posterolateral to the trachea, suggested
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