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ABSTRACT:

Background: Cor triatriatum is a rare congenital
cardiac malformation. Prevalence is only around 0.1% of
the diagnosed congenital cardiovascular malformations.
Historically the prevalence has been described around
0.4% in autopsies in patients with congenital heart dis-
ease. It is characterized by the presence of a membrane,
usually, the endocardium and fibro-muscular tissue within
one of the atrial chambers, dividing it into two, thereby
giving the appearance of three atrial chambers.

Case report: A 72-year-old patient presented to our
cardiac surgery department with complaints of rhythm dis-
orders, heart palpitations and shortness of breath. The pa-
tient has a history of mitral valve pathology. During the
last six months, she has had a progression of these heart
failure clinical manifestation and is reffered to our institu-
tion for mitral valvle surgery after selective coronary angi-
ography. The echocardiography showed an abnormal mem-
brane dividing the left atrium, and the diagnosis of cor
triatriatum was fully made via transesophageal echocardio-
graphy. There were associated significant mitral valve and
tricuspid valve regurgitations.

Conclusion: CTS/cor triatrium sinister/ is a congeni-
tal acyanotic heart disease which rarely presents during
adulthood. The symptoms in adults are similar to those of
mitral valve stenosis. The prognosis of the patient with
CTS depends on the size of the fenestration into the fibro-
muscular membrane. Corrective surgery is a treatment of
choice for CTS.
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BACKGROUND

Cor triatriatum is a rare congenital cardiac malfor-
mation. Prevalence is only around 0.1% of the diagnosed
congenital cardiovascular malformations [1, 2]. Histori-
cally the prevalence has been described around 0.4% in
autopsies in patients with congenital heart disease [1, 2].
Cor triatriatum has been described in a few case reports
all over the world, but the condition was first described
by Church [2] in 1868. It is characterized by the presence
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of a membrane, usually, the endocardium and fibro-mus-
cular tissue within one of the atrial chambers, dividing it
into two, thereby giving the appearance of three atrial
chambers (Figure 1) [1]. The characteristic anomaly in Cor
triatriatum is the presence of a membrane in either the left
atrium (cor triatriatum sinister) or the right atrium (cor
triatriatum dexter) [3]. The membrane may cause varying
degrees of obstruction to the blood flow, stenosis of the
mitral valve and pulmonary veins and thus symptomatic
heart failure, which usually presents at an early age [3].
We herein represent a 72 years old woman with a long
standing problem with the mitral valve, with a typical late
diagnosis of cor triatriatum sinister and not associated
with any other congenital anomaly.

Fig. 1. Cor triatriatum sinister. Classic findings in-
clude a membrane separating the left atrium into two
components: one chamber with the pulmonary veins and
the other with the mitral valve and atrial appendage. The
obstructing membrane is often partially fenestrated, al-
lowing communication between the proximal and distal
atrial segments. (https://healthjade.net/cor-triatriatum/)
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CASE DESCRIPTION

A 72-year-old female with exertional dyspnoea and
palpitations presented to an outpatient cardiology clinic.
She was previously found to be in atrial fibrillation, and
treatment with betabloker, antiarrhythmic and anticoagu-
lant had been initiated. Despite medical treatment, she re-
ported worsening symptoms and several episodes of noctur-
nal dyspnoea and orthopnoea. The patient had a past medi-
cal history of radical mastectomy for breast cancer 10 years
prior with adjuvant chemo- and radiotherapy. Co-morbidies
included newly diagnosed type 2 diabetes and hypothy-
roidism on daily hormone replacement therapy. After an
echocardiogram the patient was diagnosed with severe mi-
tral insufficiency was referred to our institution for mitral
valve surgery.

On admission the patient was in good overall status,
physical exam revealed no significant findings. ECG showed
atrial fibrillation with isolated ventricular extrasystoles.
Coronary angiography was performed prior to surgery to
exclude obstructive coronary disease, and it showed normal
coronary arteries. Our transthoaracic echocardiogram (TTE)
demonstrated an additional structure in the left atrium per-
pendicular to the interatrial septum (figure 2 and figure 3),
severe mitral insufficiency due to annular dilatation (figure
4 and figure 5), moderate to severe tricuspid insufficiency
with a dilated tricuspid annulus and elevated pulmonary
pressure and preserved systolic function of the left ventri-
cle. These findings were later confirmed on transoesophageal
echocardiogram (TEE) intraoperatively.

Fig. 2. Preoperative TTE - the atrial membrane in the
left atrium can be seen.

J of IMAB. 2022 Oct-Dec;28(4)

https://www.journal-imab-bg.org

Fig. 3. Preoperative TTE - the atrial membrane in the
left atrium can be seen.

Fig. 4. Intraoperative TEE — mitral insufficiency and
the inter-atrial membrane.

Fig. 5. Intraoperative TEE — mitral insufficiency and
the inter-atrial membrane.
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Intraoperatively after typical aortic and bicaval can-
nulation, cardiopulmonary bypass (CPB) was initiated and
cold antegrade cardioplegic arrest was induced. The left
atrium was approached through Sondergaard’s groove. A
thick fibrous accessory membrane in the mid portion of the
left atrium was found. Full excicion of the membrane was
performed (Figure 6 and Figure 7), followed by mitral and
tricuspid valve ring annuloplasty and left atrial appendage
closure. Weaning CPB was smooth and the postoperative
period was uneventful. No significant ECG dynamics, rhythm
or conduction disturbances were recorded. The patient was
discharged home on the 7th postoperative day.

Fig. 6. Accessory membrane in the left atrium.

Fig. 7. Resection of the membrane during the op-
eration.
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DISCUSSION

The triatrial heart is a rare congenital anomaly, reported
by Jeiger at autopsy in 0.4% of patients with congenital heart
disease [1].and found in less than 0.1% of clinically diag-
nosed cardiopathies [3]. Although first described by Church
in 1868 as a left atrium separated by an abnormal septum, the
name ‘“cor triatriatum” was given by Borst in 1905 [4]. It
usually affects the left atrium (cor triatriatum sinister) and
rarely the right atrium (cor triatriatum dexter).

The atrium is divided into two separate chambers, usu-
ally by a thick fibromuscular septum, which can be membra-
nous with a transverse or horizontal orientation, band-shaped
or funnel-shaped. The proximal or upper chamber drains pul-
monary venous blood, while the distal lower chamber (or true
atrium) is in contact with the atrioventricular valve and con-
tains the atrial appendage and true atrial septum [2]. Several
classification schemes have been reported to describe CTS,
the simplest being given by Loeffler in 1949 [5].

It is based on the number and size of the fenestrations
in the fibromuscular membrane and distinguishes three
groups: the first group is defined by the lack of connection
between the two chambers, the additional chamber can con-
nect to the right atrium, or some of the pulmonary veins can
drain in an unusual way manner; in the second group there is
one or several small holes in the intraatrial membrane; and in
group three the accessory chamber communicates widely with
the true atrium by a single large opening. While the latter
occurs mostly in the adult population with this anomaly, the
first two groups are usually diagnosed in highly symptomatic
infants and children and are associated with increased mor-
tality at a younger age. [10].

Although several theories have been developed, the
embryological basis of CTS remains incompletely established.
The most popular theory, “malincorporation,” states that the
common pulmonary vein does not normally incorporate into
the left atrium, thereby creating two chambers separated by a
narrow opening [7]. However, this theory fails to explain the
finding of the fossa ovalis and atrial muscle fibers in the walls
of the proximal chamber, where only a venous wall is sup-
posed to be present. Others believe that the membrane bisect-
ing the atria is due to abnormal growth of the septum primum
[6]. (“malseptation” theory). In the latter theory (the “trap-
ping” theory), the left horn of the embryonic sinus venosus
traps the common pulmonary vein and thereby prevents its
inclusion in the left atrium [8].

Initial diagnostic modalities include echocardiography
which demonstrating atrial membrane with fenestrations, di-
viding the left atrium into two separate chambers. In a few
cases, the accessory membrane may be misdiagnosed with
transthoracic echocardiography. Transesophageal echocardio-
graphy better delineates the anatomy and other associated
malformations and is mandatory prior to surgical correction[8,
12]. Cardiac catheterization may also be performed if there is
a suspicion of coronary artery disease, although symptoms
for both coronary artery disease and cor triatriatum may fre-
quently overlap, justifying the need for some sort of evalua-
tion of myocardial perfusion. [10, 11]. The mainstay of treat-
ment continues to be surgical, with the removal of the mem-
brane to restore the normal anatomy. The approach to the left
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atrium can be through a left atriotomy or via a trans-septal
approach after a right atriotomy [8].

The complete establishment of the diagnosis of cor
triatriatum sinister is possible with minimally invasive car-
diac imaging methods, mainly three-dimensional transtho-
racic and transesophageal echocardiography [9, 11, 12]. These
valuable diagnostic tools help optimize the management of
this congenital heart disease, whose rarity can often lead to
misdiagnosis, but when adequately evaluated and treated,

history of the disease manifests with symptoms of conges-
tive heart failure. In the presented case, the accessory left
atrial membrane is easily diagnosed by transesophageal
echocardiography in the assessment of malfunctioning mi-
tral and tricuspid heart valves. Complex corrective surgery
of the mitral and tricuspid valve and concomitant resection
of the left atrial membrane was the treatment of choice in
this rare case of CTS in an adult patient with excellent post-
operative result.

the clinical result is excellent.

CONCLUSION

Cor triatrium sinister is a congenital acyanotic heart
disease which rarely presents during adulthood. The natural

ABBREVIATIONS:
CTS - cor triatrium sinister

ECG -electrocardiogram
TEE - Transesophageal Echocardiography
NYHA - New York Heart Association

REFERENCES:

1. Jegier W, Gibbons IJE,
Wiglesworth FW. Cortriatriatum: clini-
cal, hemodynamic and pathological
studies surgical correction in early
life. Pediatrics. 1963 Feb;31:255-67.
[PubMed]

2. Eichholz JL., Hodroge SS, Crook
JJ 2nd, Mack JW Jr, Wortham DC. Cor
triatriatum sinister in a 43-year-old man
with syncope. Tex Heart Inst J. 2013;
40(5):602-5. [PubMed]

3. Talner CN. Report of the New
England Regional Infant Cardiac Pro-
gram, by Donald C. Fyler, MD,
Pediatrics, 1980; 65(suppl):375-461.
Pediatrics. 1998 Jul;102(1 Pt 2):258-
9. [PubMed]

4. Humpl T, Reineker K, Manlhiot
C, Dipchand Al, Coles JG, McCrindle
BW. Cor triatriatum sinistrum in child-
hood. A single institution’s expe-
rience. Can J Cardiol. 2010 Aug-Sep;

26(7):371-6. [PubMed]

5. Loeffler E. Unusual malforma-
tion of the left atrium: Pulmonary
sinus. Arch Pathol (Chic). 1949 Nov;
48(5):371-6. [PubMed]

6. Perry LW, Scott LP. 3rd. Cor
triatriatum: clinical and pathophysi-
ological features. Clin Proc Child
Hosp Dist Columbia. 1967 Nov;
23(10):294-304. [PubMed]

7. Gharagozloo F, Bulkley BH,
Hutchins GM. A proposed patho-
genesis of cor triatriatum: impinge-
ment of the left superior vena cava on
the developing left atrium. Am Heart
J. 1977 Nov;94(5):618-26. [PubMed]

8. Saxena P, Burkhart HM, Schaff
HV, Daly R, Joyce LD, Dearani JA. Sur-
gical repair of cor triatriatum sinister:
the Mayo Clinic 50-year experience.
Ann Thorac Surg. 2014;97:1659-63.
[PubMed]

9. Hamdan R, Mirochnik N,
Celermajer D, Nassar P, Iserin L. Cor
Triatriatum Sinister diagnosed in adult
life with three dimensional tran-
sesophageal echocardiography. BMC
Cardiovasc Disord. 2010 Oct 28;
10:54. [PubMed]

10. Patel SV, Saggu A, Rajabalan A,
Patel P, Singh T. Cor Triatriatum Sinis-
ter — A Rare Finding in Older Adult.
Ann Cardio Cardiovasc Med. 2017
May 16;1(1):1001. [Internet]

11. Khanra D, Soni S, Ola R, Duggal
B. Cor triatriatum sinister presenting
with acute myocardial infarction. J
Pract Cardiovasc Sci. 2019; 5(3):208-
12. [Crossref]

12. Senes J, Buscaglia A, Moretti
M, Bezante GP, Brunelli C. Incidental
Diagnosis of Non-Obstructive Cor
Triatriatum Sinister. Semantic Scholar.
2018. [Internet]

Please cite this article as: Kornovski V, Syuli S, Semerdzhieva V, Simova I, Vekov T. The Triatrial Heart (Cor Triatriatum)
- rare adult congenital heart defect. J of IMAB. 2022 Oct-Dec;28(4):4630-4633.
DOI: https://doi.org/10.5272/jimab.2022284.4630

Received: 02/02/2022; Published online: 24/10/2022

J of IMAB. 2022 Oct-Dec;28(4)

Address for correspondence:
Vladimir Kornovski MD

Cardiac surgery department, Heart and Brain Hospital, Burgas,

29, Health Str., Burgas, Bulgaria.
E-mail: kornovski@hotmail.com

https://www.journal-imab-bg.org

4633



