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Introduction and importance: Cor triatriatum sinister (CTS) is an uncommon heterogeneous congenital cardiac defect that may
manifest in adulthood when symptomatic blockagemanifests due to a change in hemodynamic physiology or when a condition such
as atrial fibrillation (AF) arises. The incidence of cor triatriatum with cardiomyopathy and congenital heart illness ranges from 0.1 to
0.4%.
Case presentation: TheDepartment of Cardiology examined a 10-year-old girl for a diastolicmurmur. The patient’smedical history
was ordinary, and no previously known co-morbid illnesses were present. Pneumonia was the patient’s original medical condition. A
cardiac murmur was also discovered during the physical examination, and the patient was forwarded for more research. Physical
examination revealed just a diastolic murmur, which was noteworthy. The patient’s care plan includes routine echocardiographic
monitoring. Since the deformity was not clinically significant, surgical repair was not advised.
Clinical discussion: It is unclear what caused this flaw. A full, incomplete, or fenestrated septum may be the result of the common
pulmonary vein failing to merge with the left atrium during embryonic development. The existence of a fibromuscular membrane,
which separates the left atrium (LA) into two chambers—the proximal chamber receiving the pulmonary veins (PVs) and the distal
chamber contains the mitral valves and LA appendages defines the disease.
Conclusion: The diagnostic procedure should be carried out in the optimal settings, however, in cases of frail health systems,
employing accessible alternatives might help the early diagnosis. Early referral to a cardiologist is required in case of CTS suspicion.
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Introduction

Cor triatriatum sinister (CTS) is a rare heterogeneous congenital
cardiac anomaly that may present in adulthood when sympto-
matic obstruction appears as a result of a change in hemodynamic
physiology or when a complication such atrial fibrillation (AF)
develops[1]. Patients with congenital cardiac disease and cardio-
myopathy have a cor triatriatum incidence of 0.1–0.4%. There is
no genetic explanation for the 1.5:1 male to female ratio[2]. The
presentation is described in several early case studies as being
comparable to mitral stenosis, with dyspnoea symptoms, heart

failure symptoms, and imaging that is consistent with pulmonary
oedema. Although the embryologic cause of CTS is unknown,
enlargement of the septum primum or aberrant integration of the
pulmonary veins into the left atrium have both been proposed as
potential causes[3]. Some physiological and pathological situa-
tions, such as all sources of increased heart flow and venous
return, may cause symptoms to develop such as pregnancy.
Traditionally, cardiac angiography is used to make diagnoses.

HIGHLIGHTS

• CTS is a rare heterogeneous congenital cardiac anomaly
that may present in adulthood when symptomatic obstruc-
tion appears as a result of a change in hemodynamic
physiology or when a complication such atrial fibrillation
(AF) develops.

• Traditionally, cardiac angiography is used to make diag-
noses. Nowadays, a computerized tomography (CT ) or
MRI can be used to confirm the diagnosis. Due to its ability
to provide more specifics, (MRI ) has the benefit of finer
research. Better spatial resolution and the possibility for
multiplanar reconstructions are provided by CT scanning.

• Premorbid referral to a cardiologist at an early stage is
essential if there is any CTS suspicion. Although the
diagnostic procedure should be carried out under ideal
circumstances, applying the available alternatives can help
with an early diagnosis in cases of weakened healthcare
systems.
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Nowadays, a computerized tomography (CT ) or MRI can be
used to confirm the diagnosis. Due to its ability to provide more
specifics, (MRI ) has the benefit of finer research. Better spatial
resolution and the possibility for multiplanar reconstructions are
provided by CT scanning . The clinical presentation affects the
course of treatment. When there are no symptoms, a cautious
approach is suggested. As a result, individuals with no symptoms
or a pressure gradient may not need medical attention; never-
theless, when there are indicators of pulmonary overload, medi-
cal therapy is recommended in addition to surgical intervention.
There were also some reports of successful catheter ablation
testing. For individuals with atrial fibrillation, medical therapy
focuses on hemodynamic stability, cardiac rhythm regulation,
and anticoagulation. The only effective therapy is surgery.
Atriotomy, interatrial membrane excision, and treatment of
related defects make up this procedure. In most instances, the
outcome of surgical repair appears to be favourable[3,4]. The
chance of recurrence following surgery is quite low[3]. Herein we
report a case of a 10-year-old female child diagnosed with
pneumonitis who was evaluated in our cardiology clinic for a
diastolic murmur to turn out that she has CTS.

Case presentation

A 10-year-old female was evaluated in the Department of
Cardiology for a diastolic murmur. Medical history was unre-
markable, and the patient had no previously known co-morbid
diseases. The patient was initially diagnosed with pneumonia.
Additionally, the physical examination also revealed a heart
murmur, and the patient was referred for further investigation.
Upon physical examination, the only significant finding was a
diastolic murmur on auscultation (Grade II; faint but easily
audible; heard at the apex).

Transthoracic echocardiography showed a transverse septum
spanning the left atria upstream of the auricle level, dividing the
left atria into a superior chamber that receives blood from the
pulmonary veins, and an inferior chamber facing the mitral valve.
The two chambers were hemodynamically connected via a
fenestration in the septum measuring (18× 20 mm) in diameter.
The pressure gradient (PG) generated across the septum was
minor and not clinically pronounced (Panels A, B, and C in
Fig. 1).

The echocardiography also showed a ventricular septal defect
(VSD) manifesting as a peri-membranous orifice, which was
spontaneously closed by a septal aneurysm measuring
(5× 4 mm). The aneurysm showed to be firmly closing the defect
with no blood flowing across the orifice (Panel D in Fig. 1).

The patient management included regular follow-up by echo-
cardiography. Surgical correction was not recommended since
the malformation was not clinically significant. Within 2-year of
follow-up, She was followed up 2 years after the initial diagnosis;
there was no PG deterioration or limitations in physical activity.

Discussion

The cor triatriatum sinister (CTS) represents a rare congenital
anomaly, with an estimated incidence of 0.1–0.4% in the children
with congenital heart disorders[5–9]. It affects both genders during
infancy and childhood and rarely in the elderly, as few cases were
recorded in adulthood[1,2,4]. It was first described by the church in

1868[5,10,11]. The underlying cause of this defect is not clear. It
may be caused by embryonic development failure of the common
pulmonary vein to fuse with the left atrium, creating a complete,
incomplete, or fenestrated septum[2,4,5]. The condition is char-
acterized by the presence of a fibromuscular membrane that
divides the left atrium (LA) into two chambers: the proximal
chamber receives the pulmonary veins (PVs) while
the distal chamber contains the mitral valves and LA
appendages[5,7,8,10–15]. Cor triatriatum sinister may be isolated
(Classical Form) or in combination with other congenital
(Atypical Form) heart defects. The atypical form will be shown
rarely in adolescents and adults. But it still occurs in 50–85% of
all patients with cor triatriatum sinister. Older patients are more
likely to be affected by an isolated type of CTS[16]. In 80% of
cases, it is associated with Other cardiac malformations like atrial
septal defect (ASD), atrioventricular septal defect (AVSD), or
tetralogy of Fallot[5]. The symptoms of cor triatriatum depend on
the number and size of orifices in the membrane[2]. In adults, it
can be asymptomatic in most cases or with symptoms such as
hemoptysis, stroke, heart failure[2,4], tachyarrhythmias, dys-
pnoea or progressive abdominal pain[17–21]. In infants, its mani-
festations can be poor feeding, growth retardation and/or failure
to thrive[2] dyspnoea, and recurrent respiratory infections[20,21].
Neonates who have had limited apertures may experience
respiratory distress and a higher risk of death[2,4]. CTS was found
to be associated with substantially higher rates of AF and
stroke[1,2,21,22]. The severity of its appearance varies according to
the degree of obstruction in that membrane, according to the
classification of Loeffler into three categories: the first category
having no opening, the second having one or more openings, and
the third having a wide opening[5,7,10,13]. It has also been classi-
fied into five categories based on morphology and into dia-
phragmatic, hourglass, or tubular cor triatriatum based on the
shape of the accessory left atrial chamber[2]. The majority of
patients have CTS type II[23]. The morbidity and mortality of cor
triatriatum sinistrum is higher in those who are symptomatic in
infancy and depends on the size of the communications between
chambers and congenital cardiac lesions[2]. Mortality may exceed
75% in untreated symptomatic infants. On the other hand, sur-
gical correction is excellent in adults with isolated cor
triatriatum[3,21,24]. The risk appears to be higher in patients with
concomitant cardiac anomalies and in those with pulmonary
hypertension for a long time. Complications may include the
following: cardiogenic shock[21], pulmonary oedema[21], pul-
monary hypertension[9,21,24,25], arterial hypertension[25] Right-
sided heart dysfunction[23], Atrial arrhythmia[3] and dilated
cardiomyopathy[21] were also reported. In addition, There have
been reports of a rare cor triatriatum complication: ischaemic
stroke[21,22].

The cornerstone of assessment and diagnosis involves imaging
modalities, such as chest radiography, electrocardiography, and
echocardiography, as well as angiography and left and right heart
catheterization[26–28].

The diagnosis of cor triatriatum sinister can be confirmed by
means of imaging tests, such as transthoracic echocardiography
and transesophageal echocardiography, which may be required
to characterize, define, and distinguish it from other cardiac
abnormalities, such as atrial septal defect and supravalvular
mitral annulus[29,30]. Echocardiography is the preferred diag-
nostic method because it not only enables a definitive diagnosis
but also allows for the three-dimensional reconstruction of
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echocardiographic images, which precisely identifies the location
of the defect and appendage and guides the surgical approach to
the disease. Echocardiography provides clear visualization of the
left atrial appendage and its fenestrations, as well as the presence
of atrial septal defect, pulmonary stenosis, mitral valve stenosis,
or regurgitation. Additionally, echocardiography can reveal
the patterns of pulmonary arterial and venous drainage. By
visualizing the left atrial appendage in the left atrium,
echocardiography can distinguish between cor triatriatum and
supravalvular mitral stenosis. Transesophageal echocardio-
graphy provides a detailed description of the specific type and
structure of the defect, particularly in elderly patients. However,
if this method is not available, transthoracic echocardiography
can be used instead[31,32].

Our case was represented by pneumonia, and accidentally
discovered a diastolic murmur; physical examination confirmed a
diastolic murmur without any other finding. As transoesophageal
echocardiography was not accessible, we have resorted to uti-
lizing transthoracic echocardiography instead.

The clinical appearance affects the course of treatment. When
there are no symptoms, a conservative approach is suggested. As
a result, individuals with no symptoms or a pressure gradient do
not need medical attention; nevertheless, when there are indica-
tors of pulmonary overload, medical therapy is recommended in

addition to surgical intervention. There were also some reports of
successful catheter ablation testing. For individuals with atrial
fibrillation, medical therapy focuses on hemodynamic stability,
cardiac rhythm regulation, and anticoagulation[1]. In our case,
routine echocardiography follow-up was part of the patient’s
care. As the deformity was not clinically significant, surgical
repair was not forcedly advised. When she was last checked two
years after the original diagnosis, neither her PG condition nor
her ability to engage in physical exercise had worsened. In the
absence of severe blockage, individuals with isolated CTS diag-
noses or adults receiving their first CTS diagnosis may not need
long-term strict monitoring. Furthermore, during follow-up,
surgical excision of the CTS membrane was safe and successful
in alleviating blockage without recurrent obstruction. Prior
research revealed a minimal probability of persistent or recurrent
blockage following CTS membrane excision; this discovery has
therapeutic implications for postoperative advice[2]. The only
effective therapy is surgery. Atriotomy, interatrial membrane
excision, and treatment of related defects make up this procedure.
In the majority of instances, the outcome of surgical repair
appears to be great[1]. Before surgery, it is essential to outline the
intricate anatomy of the cor triatriatum in each patient. Long-
term left ventricular inflow blockage in CTS can raise the dangers
of pulmonary artery hypertension and backflow pulmonary

Figure 1. (A) Transthoracic echocardiography, LA left atrium; LV left ventricle; RA right atrium; RV right ventricle; red arrow indicates the intra-atrial malformation.
(B) Additional view of the atrial malformation, indicated by red arrow; blue arrow indicates mitral valve. (C) Blood flow in the left atria, intra-atrial transeptal
PG= 2 mmHg. (D) Ventricular septal defect (VSD) with septal aneurysm, indicated by red arrow. LA, left atrium; RA, Right atrium.
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venous congestion. Prior to surgery, individuals with CTS
should make sure that their pulmonary congestion is reversible.
Although it is not known if CTS patients need anticoagulation to
avoid a stroke, medical management often plays no part in the
treatment of CTS[3]. Nevertheless, transcatheter methods of CTS
decompression have been reported, demonstrating that they are a
secure, efficient, and perhaps even long-lasting substitute for
surgical therapy. When surgical risk is high, when there is a
strong patient preference to avoid surgery, or when presented as a
stopgap measure before more permanent treatment, these
approaches present an appealing option. It has been suggested
that an effective alternative to surgical excision of the obstructive
membrane is transcatheter balloon decompression. The first
transcatheter approach (1996) was technically challenging since
it had to overcome the CTSmembrane orifice’s close proximity to
the interatrial septum (IAS), which is right next to the aortic root
wall. For wire access via the distal left atrium (DLA) and into the
ascending aorta and access to the defect, a Judkins RCA catheter
had to be looped in the proximal left atrium (PLA). It has not been
adequately researched if CTS can be treated percutaneously when
the CTS membrane has considerable calcification. Two CTS
patients were effectively treated using a transcatheter method by
Blais and colleagues, who used RF radiation to perforate the
obstructive membrane before balloon angioplasty and LA
decompression[4]. Atrial fibrillation and flutter were prevalent in
the general population, and patients who had atrial arrhythmias
at the time of their CTS diagnosis tended to be older. In the review
of patients with CTS followed at Mayo Clinic Rochester from
1990 to 2016 , only six patients with additional concomitant
structural cardiac problems and one patient with atrial arrhyth-
mia had an obstructive CTS membrane. Thus, the majority of
atrial fibrillation and flutter patients are probably caused by
cardiac disease that develops with age[2]. Presentation and
treatment have an impact on patient survival rates. Better survival
results can be achieved with early surgical intervention. One
research, for instance, found that the 10-year survival percentage
for 25 individuals with cor triatriatum who underwent surgery at
the age of 19 was 83%[3].

Conclusion

Early referral to a cardiologist is essential premordia in the case of
CTS suspicion. The diagnostic process is to be conducted in the
best conditions; however, in the case of fragile health systems,
using available alternatives can facilitate the early diagnosis.

Methods: The work has been reported in line with the SCARE
criteria[33].

Ethical approval

Not applicable because all date belong to the authors of this
article.

Consent

Written informed consent was obtained from the patient's par-
ents/legal guardian for publication and any accompanying ima-
ges. A copy of the written consent is available for review by the
Editor-in-Chief of this journal on request.

Source of funding

Not applicable.

Author contribution

M.S. wrote most of the manuscript and performed data ana-
lysis or interpretation and designed the study. B.S. wrote a part
of the manuscript. B.Hu. wrote a part of the manuscript and
performed data analysis or interpretation and designed the
study. A.J. wrote a part of the manuscript and designed the
study. B.Ha. wrote a part of the manuscript. Y.S. wrote a part
of the manuscript.

M.Mas. wrote a part of the manuscript. M.Man. wrote a part
of the manuscript. All authors reviewed the final manuscript.

Conflicts of interest disclosure

The authors declare no conflict of interest.

Research registration unique identifying number
(UIN)

Not applicable.

Guarantor

Not applicable. All data belong to the authors.

Data availability statement

Not applicable to this article.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References
[1] Blais BA, Aboulhosn JA, Salem MM, et al. Successful radiofrequency

perforation and balloon decompression of cor triatriatum sinister using
novel technique, a case series. Catheter Cardiovasc Interv 2021;98:
810–4.

[2] Ullah W, Sattar Y, Rauf H, et al. A systematic review of a long-forgotten
cause of atrial fibrillation and stroke: Cor triatriatum. Cureus 2019;11:
e6371; Published 2019 Dec 13.

[3] Fuchs MM, Connolly HM, Said SM, et al. Outcomes in patients with cor
triatriatum sinister. Congenit Heart Dis 2018;13:628–32.

[4] Sabioni P, Le Foll B. Psychosocial and pharmacological interventions for
the treatment of cannabis use disorder. Focus (Am Psychiatr Publ) 2019;
17:163–8.

[5] Kadner A, Meszaros K, Mueller C, et al. Cor triatriatum sinister.
MultimedMan Cardiothorac Surg 2014;2014:mmu005; Published 2014
May 30.

[6] Işık O, Akyüz M, Ayık MF, et al. Cor triatriatum sinister: a case series.
Turk Kardiyol Dern Ars 2016;44:20–3.

[7] Morishima I, Kanzaki Y, Furui K, et al. Three-dimensional visualization
of the left atrium by intracardiac echocardiography facilitates trans-septal
catheterization and atrial fibrillation catheter ablation in cor triatriatum
sinister: a case report and literature review. J Cardiol Cases 2020;22:
136–9.

[8] Stiermaier T, Reil JC, Eitel I. Cor triatriatum sinister. Clin Res Cardiol
2018;107:447–8.

Sleiay et al. Annals of Medicine & Surgery (2024) Annals of Medicine & Surgery

5484



[9] Ishiwari K, Nomura K, Ko Y, et al. Cor triatriatum sinister with left
anomalous pulmonary venous drainage to innominate vein: what to do
with the vertical vein? Gen Thorac Cardiovasc Surg 2021;69:731–5.

[10] de Oliveira TA, Marquiori RAS. A rare case of Cor triatriatum sinister
in adulthood with atypical manifestation. Heart Int 2020;14:53–5;
Published 2020 Jun 14.

[11] Cánovas E, Cazorla E, Alonzo MC, et al. Prenatal diagnosis of cor tria-
triatum sinister associated with early pericardial effusion: a case report.
World J Clin Cases 2021;9:4395–9.

[12] Tamkeviciute L, Tumenas A, Binukrishnan S, et al. Multimodality ima-
ging of cor triatriatum sinister in an adult. Radiol Cardiothorac Imaging
2020;2:e200367; Published 2020 Nov 5.

[13] Lambert J, Oechslin E, Tsang W, et al. Cor Triatriatum sinister with
secundum atrial septal defect. CASE (Phila) 2017;1:141–6; Published
2017 Jul 26.

[14] Conde Salazar JL, Sisniegas Razón AJ, Soplopuco Palacios F. Cor tria-
triatum sinister, reporte de un caso [Cor triatriatum sinister, case report].
Arch Peru Cardiol Cir Cardiovasc 2022;3:215–9; Published 2022 Dec 31.

[15] Okada A, Kato K, Shoda M, et al. Successful catheter ablation of atrial
tachycardia in cor triatriatum sinister: a figure-of-8 reentry in the left
atrial membrane. HeartRhythm Case Rep 2020;7:109–11.

[16] Naimo PS, Konstantinov IE. Cor triatriatum sinister: is it less sinister in
older patients? J Thorac Cardiovasc Surg 2015;150:e77–8.

[17] Esmel-Vilomara R, Ferrer Q, Giralt G. Cor triatriatum sinister: out of the
Lucas-Schmidt classification. Rev Esp Cardiol (Engl Ed) 2021;74:983.

[18] Kadner A, Meszaros K, Mueller C, et al. Cor triatriatum sinister.
Multimed Man Cardiothorac Surg 2014;2014:mmu005.

[19] Zaidi SJ, Adhikari RR, El-Zein C, et al. Acquired Cor triatriatum sinister
after the fontan operation and successful resection in a child. Ann Thorac
Surg 2017;104:e385–7.

[20] Clemente A, Viganò G, Federici D, et al. Cor triatriatum sinister with
unusual pulmonary venous return. Eur Heart J Case Rep 2022;6:ytac108;
Published 2022 Mar 9.

[21] Hayes C, Liu S, Tam JW, et al. Cor triatriatum sinister: an unusual cause
of atrial fibrillation in adults. Case Rep Cardiol 2018;2018:9242519.

[22] Amara RS, Lalla R, Jeudy J, et al. Cardioembolic stroke in a young male
with cor triatriatum sinister: a case report. Eur Heart J Case Rep 2020;4:
1–6.

[23] Goel A, Viswamitra S, Reddy BN, et al. Computed tomography features
of cor triatriatum: an institutional review. Br J Radiol 2021;94:20201252.

[24] Sookaromdee P, Wiwanitkit V. Correspondence on surgical outcomes of
Cor triatriatum sinister. J Chest Surg 2022;55:250–1.

[25] Jaswal V, Rana P, Bansal V, et al. A six-chambered heart: cor triatriatum
sinister with double-chambered right ventricle in association with
ventricular septal defect. Egypt Heart J 2022;74:10.

[26] Mashadi AH, Narasimhan SL, Said SM. Cor triatriatum sinister: Long-
term surgical outcomes in children and a proposal for a new classification.
J Card Surg 2022;37:4526–33.

[27] Ostman-Smith I, Silverman NH, Oldershaw P, et al. Cor triatriatum
sinistrum. Diagnostic features on cross sectional echocardiography. Br
Heart J 1984;51:211–9.

[28] Thakrar A, Shapiro MD, Jassal DS, et al. Cor triatriatum: the utility of
cardiovascular imaging. Can J Cardiol 2007;23:143–5.

[29] Malik A, Fram D, Mohani A, et al. Cor triatriatum: a multimodality
imaging approach. Can J Cardiol 2008;24:e19–20.

[30] Jha AK, Makhija N. Cor triatriatum: a review. Semin Cardiothorac Vasc
Anesth 2017;21:178–85.

[31] Hamdan R, Mirochnik N, Celermajer D, et al. Cor Triatriatum
Sinister diagnosed in adult life with three dimensional transesophageal
echocardiography. BMC Cardiovasc Disord 2010;10:54; Published
2010 Oct 28.

[32] Slight RD, Nzewi OC, Mankad PS. Echocardiographic diagnosis of cor
triatriatum sinister in the adult. Heart 2004;90:63.

[33] Sohrabi C, Mathew G, Maria N, et al. The SCARE 2023 guideline:
updating consensus Surgical CAse REport (SCARE) guidelines. Int J Surg
Lond Engl 2023;109:1136.

Sleiay et al. Annals of Medicine & Surgery (2024)

5485


