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INTRODUCTION
Cor triloculare biventriculare is a rare congeni-

tal malformation of the heart in which there is
a complete absence of the atrial septum. Atrial sep-
tal defects (ASD) occur in 4 of every one lakh peo-
ple, with a gender predominance in females (F:M
ratio of 2:1). The incidence of ASD is 6–10% of all
cardiac anomalies.

The complete absence of the atrial septum is rare
and is considered to be the least common variety of
ASD. It is usually associated with other anomalies
like complete atrioventricular (AV) canal defect,
polyspleenic syndrome, isolated dextrocardia, Ellis-
van Creveld syndrome, or persistent left superior
vena cava (SVC).

We describe the autopsy findings in a male foe-
tus with common atrium associated with AV canal
defect and persistent left SVC. Other associated
malformations are seen.

CASE REPORT
A male foetus still born at 35 weeks gestation

was taken from the Gynaecology Department of NRI
Medical College, Chinakakani. It presented various

abnormal external features — broad chest, short
neck, low-set ears, polydactyly, syndactyly, and bi-
lateral cleft lip and palate (Fig. 1). On autopsy non-
rotation of the gut was observed. The appendix was
in the umbilical region.

A detailed study of the cardiovascular system
revealed the following features (Fig. 2): The di-
mensions of the heart were 2.7 cm transversely
and 2.4 cm vertically; right ventricular hypertro-
phy was observed; the SVC was present on the
left side; inferior vena cava was normal in posi-
tion; there was pulmonary trunk stenosis at the
commencement; right pulmonary artery was en-
larged, and the left pulmonary artery was narrow;
the ascending aorta and the proximal part of the
arch of the aorta were dilated; three branches
arose from the arch of the aorta-bicarotid trunk,
left subclavian artery, and retroesophageal right
subclavian artery (Fig. 3).

A study of the interior of the heart revealed the
following features (Fig. 4): common atrium was
present. Inter-atrial septum was completely absent;
the opening of the inferior vena cava was normal in
position; persistent SVC opened into the roof of the
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common atrium on the left side; the coronary sinus
was absent; the ascending aorta was dilated, dex-
troposed, and overrode the interventricular septum,
which was defective (Figs. 5, 6); the aortic orifice

had three cusps — right and left anterior and one
posterior; the right coronary ostium was located at
the upper margin of the right anterior cusp; the left
coronary ostium and ostium of the right conus ar-
tery were located in the left anterior aortic sinus;
and the pulmonary orifice had three cusps which
were rudimentary, appearing like a ring.

The common AV orifice had one anterior and one
posterior cusp on the right side, and one anterior
and one posterior cusp on the left side. The anterior
cusp on the right side was continuous with the an-
terior cusp of left side over the defective interven-
tricular septum (Fig. 4).

Figure 1. External features of the foetus.

Figure 2. External features of the heart; LSVC — left superior
vena cava.

Figure 3. Branching pattern of aortic arch and left superior vena
cava (LSVC).

Figure 4. Internal features of the heart; AV — atrioventricular.
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DISCUSSION
Common atrium, a rare congenital malformation

of the heart occasionally associated with abnormalities
of venae cava and coronary sinus, is thought to be one
form of endocardial cushion defect, and it was first
described by Young and Robinson in 1907 [19]. Ab-
bott [1] in her analysis of 1000 congenital heart diseas-
es described this anomaly in 5 cases. Cunningham [4]
reported a case with complete absence of the atrial sep-

tum together with communication between the mitral
and tricuspid valves, an absence of the membranous
part of the ventricular septum, and aneurismal dilata-
tion of the pulmonary arteries. Campbell and Nissen
[2] classified the anomaly into three groups: persistent
ostium primum, a partial AV canal, and a complete AV
canal. Ellis et al. [6] reported 5 cases of common atri-
um, and he considered that a complete absence of atri-
al septum is always associated with AV valve anoma-
lies. Dubost and Blondeau [5] reported 2 cases, and
Shaher and Johnson [16] reported 3 cases with com-
mon atrium. Giknis [7] wrote that 7 of 11 cases with
Ellis-van Creveld syndrome have a single atrium. Rastel-
li et al. [15] noted the following features: complete ab-
sence of atrial septum or its representation by a small
strand of tissue present in the cephalad wall of the com-
mon chamber; and the absence of interventricular com-
munication and an accompanying cleft in the anterior
leaflet of the mitral valve. Hung et al. [9] reported
14 cases of common atrium with persistent AV canal.
Lu et al. [3] reported common atrium with common
AV valve and ventricular defect in association with
Holt-Oram syndrome.

Lewis et al. [12] wrote that a complete absence
of the atrial septum may exist alone and unassoci-
ated with malformations of AV valves. Similar cases
were reported by Watkins and Gross [18], Probyn-
-Williams [14], Cunningham [4], Dubost and
Blondeau [5], and Munoz-Armas et al. [13].

Levy and his associates [11] recommended the
term single atrium for a condition with complete
absence of atrial septum, absence of malformations
of AV valves, and absence of interventricular com-
munication. The term common atrium is used for
a condition with complete absence of atrial septum
accompanied by malformations of AV valves, with
or without interventricular communication.

Normal interatrial septum formation occurs be-
tween 20 to 34 days of intra uterine life. Growth ar-
rest of septum primum and secundum results in an
absence of atrial septum. On the 28th day the primi-
tive atrium is dorsal to the primitive ventricle. The
two chambers communicate through a narrow pas-
sage, the AV canal. On the 35th day, two thickenings
(endocardial cushions) develop on the dorsal and
ventral sides of the AV canal, which grow and fuse to
form the septum intermedium. This septum divides
the AV canal into the right and left AV orifices. The
mesenchyme around each orifice proliferate to form
valve leaflets. Small portion of AV valves also deve-
lop from endocardial cushions. The membranous part
of the interventricular septum is developed from en-

Figure 5. Defective interventricular septum.

Figure 6. Interior of the heart; IV — interventricular.
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docardial cushions. Endocardial cushion defects may
lead to common AV orifice, AV valve malformations,
and failure of development of the membranous part
of the interventricular septum. Patients with common
atrium show a decrease in exercise tolerance early in
life, increased fatigability, shortness of breath, cyano-
sis, and heart failure, as described by Hirai et al. [8].

In the present case, common atrium is associated
with persistent left SVC and completely unroofed coro-
nary sinus. The presence of a persistent left SVC is the
most common congenital anomaly of the systemic veins
with a prevalence ranging from 0.3% to 2% in the ge-
neral population and a higher prevalence of 4.4% among
those with congenital heart disease. In 80% to 90% of
cases, persistent left SVC drains into the coronary sinus
and right atrium, and it is usually asymptomatic. Rare-
ly, the persistent left SVC will drain into the left atrium
through the unroofed coronary sinus, a direct connec-
tion to the left atrium. Unroofed coronary sinus defects
comprise < 1% of all ASD. Left SVC is due to persis-
tence of the caudal part of the left anterior cardinal
vein, left common cardinal vein, and left horn of sinus
venosus. When the wall between the coronary sinus
tube and left atrium fails to form (which is caused by
maldevelopment of the arteriosinus fold) the systemic
venous blood drains directly into the left atrium. This
defect is called unroofed coronary sinus. Unroofed cor-
onary sinus was classified into four types by Kirklin and
Barratt-Boyes [10]: type I — completely unroofed with
left SVC; type II — completely unroofed without left
SVC; type III — partially unroofed midportion; and type
IV — partially unroofed terminal portion.

This anomaly can predispose to complications
like systemic emboli, brain abscess, premature death,
right heart failure, left ventricular dysfunction, tri-
cuspid or mitral regurgitation, atrial flutter or fibril-
lation, and pulmonary and systemic hypertension
as described by Raj and others [17].

CONCLUSIONS
Completely unroofed coronary sinus with a left

SVC draining into common atrium is a rare congeni-
tal anomaly which accounts for less than 1% of all
ASD and can predispose to a number of complica-
tions. Awareness of such anomalies can help in ear-
ly diagnosis and surgical correction for improved out-
come.

REFERENCES
1. Abbott (1936) Atlas of congenital cardiac disease.

American Heart Association, New York.
2. Campbell M, Nissen GAK (1957) Endocardial cushion

defects, common atrioventricular canal and ostrium
primum. Br Heart J, 19: 403.

3. Lu C-W, Ou T-Y, Hua Y-M, Ho T-Y, Hsu M-L (2002) Un-
usual cardiac malformation in Holt-Oram syndrome.
J Med Sci, 22: 139–142.

4. Cunningham GJ (1948) Trilocular heart with bilateral
aneurismal dilatation of pulmonary arteries. J Path Bact,
60: 379–386.

5. Dubost C, Blondeau P (1960) The surgical repair of
persistent atrioventricular canal. Am J Cardiol, 6: 611–
–617.

6. Ellis FH Jr, Kirklin JW, Swan HJC, Dushane JW, Edwards JE
(1959) Diagnosis and surgical treatment of common
atrium (cor triloculare-biventriculare). Surgery, 45:
160–172.

7. Giknis FL (1963) Single atrium and Ellis-van Creveld syn-
drome. J Pediat, 62: 558–564.

8. Hirai S, Hamanaka Y, Mitsui N, Isaka M, Mizu-kami T
(2003) Surgical repair of a common atrium in an adult.
Ann Thorac Cardiovasc Surg, 9: 130–133.

9. Hung J-S, Ritter DG, Feldt RH, Kincaid OW (1973) Elec-
tro cardiographic and angiographic features of com-
mon atrium. Chest, 63, 6: 970–975.

10. Kirklin J, Barratt-Boyes BG eds. (1986) Cardiac surgery.
John Wiley and Sons, New York.

11. Levy MJ, Salomon J, Vidne BA (1974) Correction of sin-
gle and common atrium, with reference to simplified
terminology. Chest, 66; 4: 444–446.

12. Lewis FJ, Winchell P, Bashour FA (1957) Open repair of
atrial septal defect: results in sixty-three patients. JAMA,
165: 922–927.

13. Munoz-Armas S, Gorrin JR, Anselmi G, Hernandez PB,
Anselmi A (1968) Single atrium. Embryologic, anato-
mic, electro cardiographic and other diagnostic fea-
tures. Am J Cardiol, 21: 639–652.

14. Probyn-Williams RJ (1894) Unusual malformations of
the heart. J Anat Physiol, 28: 305–308.

15. Rastelli GC, Rahimtoola SH, Ongley PA (1968) Common
atrium: anatomy hemodynamics and surgery. J Thorac
Cardiovasc Surg, 55, 6: 834–841.

16. Shaher RM, Johnson AM (1963) The haemodynamics
of common atrium. Guy’s Hosp Rep, 112: 166–170.

17. Raj V, Joshi S, Ho Y-C, Kilner PJ (2010) Completely un-
roofed coronary sinus with a LSVC draining into LA stu-
died by cardiovascular magnetic resonance. Intern J Ra-
diol Imag, 20: 215–217.

18. Watkins E Jr, Gross RE (1955) Experiences with surgi-
cal repair of atrial septal defects. J Thorac Surg, 30:
469–491.

19. Young AH, Robinson A (1907/1908) Some malforma-
tions for the human heart. M Chron, 47: 96–106.


