
Di Bacco et al. The Cardiothoracic Surgeon           (2022) 30:15  
https://doi.org/10.1186/s43057-022-00076-5

CASE REPORT

Treatment of non-restrictive cor triatriatum 
sinister during concomitant cardiac surgery
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Abstract 

Background: Cor triatriatum is a rare congenital heart disease representing the 0.4% of all congenital cardiac 
anomalies. To date, no specific genetic alteration has been associated to cor triatriatum. The left-sided presentation 
(cor triatriatum sinister (CTS)) generally consists in a fibromuscular membrane that divides the left atrium into two 
chambers, therefore generating a varying grade of flow obstruction depending on the shape, location, and mem-
brane fenestration size. Cor triatriatum sinister can be isolated or associated to other congenital heart defects such as 
ostium secundum atrial septal defect, patent foramen ovale or abnormal pulmonary veins drainage.

Case presentation: Our case is a 63-year-old woman who was diagnosed with a non-restrictive membrane during 
a hospitalization for acute heart failure. In the following 6 months, she started to become symptomatic. However, the 
onset of symptoms was more likely related to mitral valve regurgitation worsening and previously unknown coronary 
artery disease, rather than to CTS. She underwent bi-atrial surgical ablation (Cox Maze IV procedure) for atrial fibrilla-
tion (AF), surgical resection of interatrial membrane with mitral annuloplasty, and myocardial revascularization.

Conclusion: The onset and severity of symptoms in patients with CTS mostly depend on membrane fenestration 
size, grade of stenosis generated and pulmonary veins drainage site. However, some cases may remain asymptomatic 
until adulthood; the degree of pulmonary hypertension and congestive heart failure is determined by the presence of 
additional cardiac anomalies and the fibromuscular membrane fenestration. In some cases, CTS may remain asympto-
matic, thus the diagnosis can be incidental.
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Background
Cor triatriatum is a rare congenital heart disease repre-
senting the 0.4% of all congenital cardiac anomalies [1].

To date, no specific genetic alteration has been asso-
ciated to cor triatriatum. It can occur in left atrium (cor 
triatriatum sinister (CTS)) and seldom in the right atrium 
(cor triatriatum dexter).

The left-sided presentation (CTS) generally consists in 
a fibromuscular membrane that divides the left atrium 

into two chambers, generating a varying grade of flow 
obstruction depending on the shape, location, and mem-
brane fenestration size. The two chambers are named 
“proximal”, the one receiving pulmonary venous drain-
age, located in postero-superior position, and “distal”, the 
one containing left atrial appendage and atrioventricular 
valve, located in antero-inferior position. CTS can be iso-
lated or associated with other congenital heart defects, 
such as ostium secundum atrial septal defect, patent fora-
men ovale, or abnormal pulmonary veins drainage [2].

Different classifications exist for CTS. Lam classifi-
cation, which is based on site of pulmonary veins (PV) 
drainage (proximal chamber, coronary sinus, or else-
where), is the most used. The diaphragmatic type is the 
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typical presentation of CTS: the membrane appears 
horizontally with normal atrial geometry and PV drain-
age in the proximal chamber, without atrial septal 
defect (67%) [3].

Clinical presentation of CTS is variable, and it is 
very similar to that of mitral valve stenosis. The mem-
brane creates a supra-valvular obstruction leading to an 
increase in left atrial pressure that results in pulmonary 
hypertension, which, over time, may determine tricus-
pid regurgitation and right ventricular failure.

The onset and severity of symptoms in patients 
with CTS mostly depend on membrane fenestra-
tion size, grade of stenosis generated and pulmonary 
veins drainage site. However, some cases may remain 
asymptomatic until adulthood; the degree of pulmo-
nary hypertension and congestive heart failure is deter-
mined by the presence of additional cardiac anomalies 
and the fenestration of fibromuscular membrane. In 
some cases, CTS may remain asymptomatic, thus the 
diagnosis is incidental.

The diagnosis can be easily established with echo-
cardiography including measurement of the trans-
membrane pressure gradient to evaluate the functional 
significance. Cardiac magnetic resonance (CMR) may 
also give a clearer anatomic view.

Case presentation
A 63-year-old woman was admitted in intensive care 
coronary unit with acute heart failure in February 2019, 
symptomatic for orthopnea, dyspnea, dizziness, and pal-
pitations. The patient was previously asymptomatic with 
personal anamnesis of hypertension, dyslipidaemia, and 
obesity (BMI 36). The electrocardiogram showed a new 
onset of atrial fibrillation (AF) with 110–120 bpm heart 
rate. Chest x-ray showed severe pulmonary edema. High 
doses of intravenous diuretic drugs were used to restore 
circle compensation, and an electrical cardioversion was 
performed to restore sinus rhythm.

Echocardiography showed biventricular normal func-
tion and moderate mitral regurgitation due to annular 
dilation (antero-posterior diameter 39 mm, inter-com-
missural diameter 42 mm) without evidence of leaflet 
abnormalities. However, during the exam it was also 
detected a widely dilated left atrium with an intracavi-
tary membrane, defined as non-restrictive cor triatriatum 
(mean gradient 2 mmHg).

To better characterize the membrane and left atrium 
anatomy, a cardiac magnetic resonance (CMR) with con-
trast was performed, allowing its classification as Lam 
type A cor triatriatum sinister (Fig.  1). No atrial septal 
defects were detected at CMR, as well as no PV drain-
age abnormalities; the four PVs drained in the proximal 

Fig. 1 Apical 4-chamber on magnetic resonance. RA: right atrium; MV: mitral valve; CTS: cor triatriatum sinister; PC: proximal chamber of left atrium; 
DC: distal chamber of left atrium (see text for description)
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chamber. Before discharge, right heart catheterization 
was also performed, showing moderate post-capillary 
pulmonary hypertension (PAPs 40 mmHg, PCWP 25 
mmHg).

After medical therapy optimization, the patient was 
discharged at home. In the following six months, the 
woman experienced progressive worsening of symptoms, 
with strong limitation to physical activity. Therefore, the 
patient was eventually admitted in cardiac surgery unit 
for mitral valve repair and concomitant surgical excision 
of the membrane. At the time of admission, the patient 
was in atrial flutter. Preoperative transesophageal echo-
cardiography showed circular membrane with a wide 
communication between the two chambers, no trans-
membrane gradients, no mitral valve opening abnormali-
ties, severe mitral regurgitation with three central and 
paracentral jets due annular dilation, normal dimensions 
and function of the left ventricle, no kinetic anomalies 
and severe pulmonary hypertension (PAPs 65 mmHg, 
systemic arterial pressure 140/90 mmHg). Preoperatively 
coronary angiography was also performed, revealing 
unexpected coronary disease with involvement of Left 
Main and three-vessel disease (Fig. 2).

The patient underwent bi-atrial surgical ablation 
using bipolar radiofrequency and cryo-ablation for AF 
(Cox-Maze IV), surgical resection of interatrial mem-
brane, mitral annuloplasty with a Profile 3D n°28, and 
myocardial revascularization with bypass using bilateral 
mammary artery (LIMA on LAD, RIMA on OM) and 
saphenous vein graft on right coronary artery.

She was discharged after 7 days in sinus rhythm, and 
excellent result of mitral annuloplasty without any 
signs of stenosis. At 3-month follow-up, the patient was 
asymptomatic, in sinus rhythm, with good tolerance to 
physical effort. Postoperative echocardiography showed a 
residual trivial mitral valve regurgitation (Fig. 3).

Discussion
To date, given the rarity of CTS diagnosis, data on its 
clinical history are limited.

The main conclusions of this clinical case report are 
that CTS is often an incidental finding and its diagnosis 
may require multimodality imaging, since echocardiogra-
phy alone may not be sufficient to describe the anatomi-
cal presentation of the defect.

Diagnosis is usually based on transesophageal and 
transthoracic echocardiography, specifically on the 
measurement of the trans-membrane pressure gradi-
ent. However, in most cases patients may require inte-
grative diagnosis with CMR. Sakamoto and colleagues 
described two cases of CTS in adults where the use of 
CMR provided additional anatomic information that 
was not evident on trans-thoracic echocardiography, 

Fig. 2 Coronary disease documented with angiography. The arrows 
indicate significant coronary stenosis
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particularly regarding the location of atrial communi-
cation and anatomy of the pulmonary veins [4].

Moreover, clinical presentation could be extremely 
variable depending on the grade of stenosis gener-
ated from the membrane. In this case, the patient was 
asymptomatic until the sudden onset of atrial tachyar-
rhythmia due to the worsening of mitral valve regur-
gitation, which eventually lead to acute heart failure 
condition and pulmonary edema. CTS was inciden-
tally detected during diagnostics. However, at the time 
of the diagnosis, in condition of decompensation, the 
membrane did not generate trans-membrane gradients 

and this hemodynamic condition remained stable dur-
ing the 6-month follow-up.

This leads to the consideration that patients with CTS 
could remain lifelong asymptomatic if the membrane 
fenestration does not generate gradients between the 
two chambers from the beginning and particularly if 
not associated to other congenital defects or significant 
acquired valve diseases.

Furthermore, as already reported in literature, patients 
affected by Lam A1 CTS often receive an early diagno-
sis because of the lack of atrial septal defects, generally 
associated with other CTS phenotypes. In this case, 

Fig. 3 Post-operative echography showing minimal residual fenestration in left atrium
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restrictive membrane determined early onset of symp-
toms due to a rapid increase in pulmonary pressure [3].

Echocardiographic follow-up of patients with CTS did 
not show an increase in obstruction severity over time, 
meaning that this congenital defect is not progressive [4]. 
As reported from Fuchs and colleagues in their 26-year 
experience on this pathology, asymptomatic patients, 
and in particular patients without restrictive CTS, can 
be managed conservatively without surgical intervention 
and do not require close clinical monitoring [5].

Indeed, the 6-month clinical follow-up of the patient 
allowed us to discriminate that the onset of symptoms 
was more likely related to mitral valve regurgitation 
worsening and previously unknown coronary artery dis-
ease, rather than to CTS.

Conclusions
As already reported in other cases in literature, this 
patient underwent CTS excision because of other car-
diac conditions that influenced the decision at the time of 
surgery. Surgery required for CTS is a simple treatment 
and most importantly an effective solution; indeed, surgi-
cal excision of the membrane provides rapid relief from 
symptoms, with effective long-term results. In our expe-
rience, it is vital that all patients with cor triatriatum are 
continuously monitored in order to define the optimal 
timing for surgery.
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