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ABSTRACT 
A heart with three atria, totaling five chambers in all, was a fact that surprised 
medicine more than a century ago. This rare congenital heart defect has a very 
low incidence, which makes it very little known to the young generations of doc-
tors dedicated to cardiovascular diseases. The cor triatriatum sinister is usually 
diagnosed in early childhood, and it is considered a congenital cause of mitral 
stenosis. Surgical approach is the choice to release the obstacle in order to ade-
quate blood flow through the left atrium. We present the case of a young adult 
with typical symptoms of mitral stenosis, without apparent key elements on the 
physical examination and that the echocardiogram showed this anomaly, hardly 
seen and published in our field in adult patients. 
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Cor triatriatum sinister, una anomalía clásica pero un tanto 
olvidada:  A propósito de un caso 
 
RESUMEN 
Un corazón con tres aurículas, que sumaba cinco cámaras en total, fue un hecho 
que sorprendió a la medicina hace ya más de un siglo. Este raro defecto cardíaco 
congénito tiene muy baja incidencia, lo cual hace que sea muy poco conocido por 
las jóvenes generaciones de médicos dedicados a las enfermedades cardiovascu-
lares. El cor triatriatum sinister generalmente se diagnostica en la temprana infan-
cia y es considerado una causa congénita de estenosis mitral. La conducta quirúr-
gica es de elección para poder liberar el obstáculo al adecuado flujo sanguíneo a 
través de la aurícula izquierda. Se presenta el caso de un adulto joven con sínto-
mas típicos de estenosis mitral, sin aparentes elementos claves al examen físico y 
con un ecocardiograma que evidencia esta anomalía, apenas vista y publicada en 
nuestro medio en pacientes adultos.  
Palabras clave: Defectos cardíacos congénitos, Cor triatriatum, Estenosis mitral, 
Aurícula izquierda 
 
 
 
INTRODUCTION 
 
Congenital heart defects (CHD) have an estimated incidence and preva-
lence of 5-10 cases per 1000 live births. On the African continent, ventricu-  
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lar septal defect is the most frequent CHD 
diagnosed in infancy with an incidence of 
nearly 2-6 cases per 1000 live births1,2. 
Little is known in Angola about the actual 
prevalence of CHD as there are very few 
studies providing reliable statistical data3. 

Cor triatriatum is a rare CHD that typi-
cally originates in the left atrium (LA) 
with a varying incidence that is generally 
estimated to be less than 1 per 10000 live 
births. This anomaly has been found mo-
re frequently among men at a ratio of 1.5:1 
with respect to women and is surgically 
correctable in most cases4. Cor triatriatum 
was first described in 18685. It may be an 
isolated anomaly or part of a number of 
rather complex disorders in which the left atrium is 
bisected by a membrane or fibromuscular roll into 
two distinct chambers (proximal and distal). This 
anomalous tissue is considered an embryological 
remnant that persists in the atrial chamber as a re-
sult of disorders in cell migration and apoptosis, due 
to a group of factors yet to be elucidated6. 

In 1949, Cor triatriatum sinister was classified (for 
didactic purposes) by Loeffler7 into three subgroups 
according to the integrity of the fibromuscular mem-
brane: 
­ Type I: No opening in the accessory membrane. 
­ Type II: Small restrictive openings (fenestrations). 
­ Type III: Large opening in the membrane with 

almost no restriction to blood flow from the pul-
monary veins (PPVV) to the left ventricle, which 
explains why these patients can reach adulthood 
with hardly any symptoms of its presence7.  

 
 

Another more recent8 but less commonly used 
classification divides it into three types, depending 
on the relationship between the connection or not of 
the PPVV with the rest of the LA: 
­ Type I: All PPVV communicate with the LA. 
­ Type II: No direct communication between PPVV 

and the LA. 
­ Type III: Some PPVV communicate with the LA.  
 
 

Greater or lesser blood flow obstruction within 
the atrium generates a pressure overload with retro-
grade transmission to the pulmonary capillary bed, 
with the subsequent pressure repercussion in the 
right chambers showing a physiology typical of mi-
tral stenosis (MS), which explains the clinical symp-

toms of these patients. That is why several resear-
chers have recognized this CHD as a cause of con-
genital MS in recent decades8-10. The anomaly is fre-
quently diagnosed in childhood and the affected 
individual rarely reaches adulthood with no symp-
toms. Cor triatriatum is characterized by the classic 
symptoms associated with MS where dyspnea on 
exertion, fatigue and palpitations are the most fre-
quent. Isolated cases of syncope, pulmonary and 
systemic embolism, pulmonary hemosiderosis and 
sudden death have also been reported8,9. 

Herein, we present a case of cor triatriatum in the 
LA of a young man who presented to the Cardiology 
Department due to dyspnea on exertion and chest 
pain of several moths of onset of symptoms. 

Herein, we present the case of a young man with 
cor triatriatum in the left atrium who presented to 
the Cardiology Department due to dyspnea on exer-
tion and chest pain of several months onset. 

 
 
 
 
 
 
 

CASE REPORT 
 
A 40-year-old Chinese man with a history of high 
blood pressure and a long-time smoker, who was 
referred to the Cardiology Department complaining 
of easy fatigue, shortness of breath and a three-
month history of chest pain. Physical examination 
showed no relevant findings, but electrocardiogram, 
chest x-ray and transthoracic echocardiogram were 
indicated after personal pathologic history was con-

 
Figure 1. 12-lead electrocardiogram. 
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sidered. 
 
 
 
Complementary tests 
 
• 12-lead electrocardiogram (Figure 1): Sinus 

rhythm with narrow QRS is observed and the 
presence of prominent R waves in V1 is no-
teworthy since such disturbance may be as-
sociated with signs of right chamber overload. 

• Plain chest X-ray, posteroanterior view (Fig-
ure 2): Slight bilateral hilar enlargement, car-
diothoracic index within normal range. 

• Transthoracic echocardiogram (Figure 3): 
The membrane or fibromuscular roll dividing 
the LA into two chambers is clearly seen; re-
sulting in the typical image of a triatrial heart 
(RA, LA1 and LA2); therefore, the diagnosis of 
cor triatriatum sinister was established.  

 

Further studies were indicated 
(transesophageal echocardiogram 
and cardiac computed tomogra-
phy) to rule out other possible CHD 
or any associated comorbidity that 
could explain the symptoms, main-
ly chest pain, since atherosclerotic 
disease of the coronary arteries is 
common in individuals with age 
and risk factors similar to those of 
this patient. However, these studies 
were not carried out as the patient 
finished his working contract in An-
gola and, supposedly, went back to 
China; reason why the work team 
unfortunately does not know, for 
sure, the conclusion of the case. We 
can only speculate that fatigue and 
dyspnea were the first clinical ma-
nifestations of a cor triatriatum si-
nister causing functional MS or that 
it was simply an incidental finding 
and not the culprit for all the symp-
toms that prompted initial medical 
evaluation and echocardiographic 
examination.  

 
 
 
 
 

 
 

Figure 3. Transthoracic echocardiogram. A. Mitral flow with pulsed Doppler. 
B. Two-dimensional mode (parasternal long-axis view) with two chambers 
(LA1 and LA2) divided by the membrane or fibromuscular roll (arrow). C. 
Apical 4-chamber view showing a typical triatrial heart (cor triatriatum - RA, 
LA1, LA2). Arrow points to membrane in LA. D. Color Doppler image of the 
left chambers.  
Acronyms in Spanish. Ao, aorta; AD, right atrium; AI, left atrium; VD, 
right ventricle; VI, left ventricle. 

 
 

Figure 2. Plain chest X-ray, posteroanterior view. 
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COMMENT 
 
In 1868, Church5 reported –for the first time– an u-
nusual anatomical disorder in which the heart of a 
human corpse had five chambers instead of four as 
was commonly known. This was due to the presen-
ce of a tissue rim, similar to a septum, which divided 
the LA into two chambers: an upper chamber recei-
ving venous return from the lung through the PPVV 
and a lower or true chamber which included the left 
atrial appendage and mitral valve.   

The finding was termed cor triatriatum sinister 
and since then to date the literature has reported 
man-y and dissimilar cases in all kinds of contexts: 
during childhood, adulthood, associated with com-
plex CHD and in isolation4-10. Subsequently, it was 
observed that this disorder could also compromise 
the right atrium and thus the anatomical possibility 
of a right variant (dexter), which is much more in-
frequent, was identified. When the dividing structure 
was located in the right atrium, it hindered systemic 
venous return, causing a right heart failure syndro-
me of varying degree. Today, this membrane is 
thought to be the result of complex anomalies rela-
ted to the formation of the Eustachian/Thebesian 
valves and Chiari network, or associated with de-
fects in the formation of the coronary sinus10.  

Cor triatriatum sinister is indeed an extremely ra-
re CHD. Some hypothesize that it may arise during 
cardiac embryogenesis when the common pulmo-
nary vein fails to properly incorporate into the dor-
sal left atrial wall due to complex and currently po-
orly understood mutations, resulting in a fibromus-
cular membrane that divides this structure into two 
chambers6,11. Once this embryological remnant pro-
duces severe obstruction, the incidence of complica-
tions will be high, especially when associated to 
other CHD; the most frequent are: interatrial or in-
terventricular septal defects, persistent left superior 
vena cava, stenosis of one or more PPVV and, to a 
lesser extent, mitral and aortic regurgitations12,13. 

The vast majority of cases exhibit a myriad pre-
senting features of MS from early childhood onwards. 
On exceptional occasions and due to favorable con-
ditions of obstacle permeability or absence of pul-
monary venous return disorders, some patients re-
ach adulthood with no symptoms at all, and therefo-
re without being diagnosed13,14. 

Early diagnosis in asymptomatic patients is rather 
challenging and most of the times this CHD is found 
incidentally on routine examinations due to nonspe-

cific and subtle symptoms, such as dyspnea on exer-
tion, orthopnea, hemoptysis, atrial fibrillation and 
chest pain8,9,15. All of this coincides with the case 
presented in whom symptoms suggestive of MS 
prompted consultation for cardiac evaluation. The 
tests did not allow demonstrating associated CHD 
and, apparently, the intra-atrial structure evidenced 
in the transthoracic echocardiogram was not causing 
significant restriction to intra-atrial blood flow, as 
evidenced in the analysis of the spectral Doppler 
curve in the mitral valve (Figure 3A). 

Echocardiography is recognized as the method of 
choice for diagnosis and hemodynamic evaluation of 
this CHD. Pulsed and color Doppler modalities are 
vital for chamber identification, as well as for asses-
sing intra-atrial pressure gradients16. The introduc-
tion and greater availability of transesophageal and 
three-dimensional echocardiography and cardiac 
magnetic resonance imaging has made possible a 
more detailed and multilevel evaluation of the ori-
gin, extent, morphophysiology and CHD associated 
with this peculiar malformation16-18. 

The surgical approach commonly proposed is re-
moval of the membrane, especially in symptomatic 
patients regardless of age. In the case of asymptoma-
tic or oligosymptomatic adults, a controversial di-
lemma arises as to whether maintaining a conserva-
tive approach or proceeding with surgical treatment 
19,20. 

Li et al.21 published an article in which two selec-
ted cases underwent a hybrid approach: intraopera-
tive balloon dilatation of the membrane –based on 
the standard principles of percutaneous mitral val-
vuloplasty– followed by surgical resection, with the 
aim of exploring the feasibility of this type of strategy 
for the treatment of cor triatriatum sinister; and con-
cluded that a percutaneous strategy is recommen-
ded only for isolated forms of cor triatriatum sinister, 
where all PPVV drain into the LA. Moreover, a num-
ber of anatomical features that may predict success-
ful outcome of the procedure should be considered: 
membrane location, stenosis degree of PPVV, mem-
brane calcification and presence of other CHD; as its 
long-term efficacy is yet to be confirmed. For the 
time being, surgical treatment remains the most suc-
cessful for cor triatriatum sinister in symptomatic 
adult patients, especially when there are other CHDs 
requiring surgical correction21; however, structural 
heart surgery could eventually become a feasible 
low-risk solution for these patients, without requiring 
median sternotomy and cardiopulmonary bypass. 
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CONCLUSIONS 
 
This is the first case diagnosed at the Clínica Girassol 
and, probably, in Angola. Hence, the finding should 
be thoroughly reviewed and published since, due to 
the infrequent incidence of this CHD, all details of 
this condition are not fully known. That could lead 
to misdiagnosis or even worse, to the assumption 
that it is nothing more than an intracardiac foreign 
body or a false image due to addition at the time of 
performing the echocardiogram; leading to an erro-
neous approach if the physician lacks experience, 
badly affecting the patient. 
 
 
 
 
 
 
REFERENCES 
 
1. Chelo D, Nguefack F, Menanga AP, Ngo Um S, 

Gody JC, Tatah SA, et al. Spectrum of heart dis-
eases in children: an echocardiographic study of 
1,666 subjects in a pediatric hospital, Yaounde, 
Cameroon. Cardiovasc Diagn Ther. 2016;6(1):10-9. 

2. Bannerman CH, Mahalu W. Congenital heart dis-
ease in Zimbabwean children. Ann Trop Paediatr. 
1998;18(1):5-12. 

3. Manuel V, Morais H, Manuel A, David B, Gamboa 
S. Ventricular septal defect in children and ado-
lescents in Angola: experience of a tertiary cen-
ter. Rev Port Cardiol. 2014;33(10):637-40. 

4. Ijuin S, Tobe S, Sugiyama H, Nosho H, Hayashi T, 
Yamaguchi M, et al. Cor triatriatum diagnosed in 
adulthood; Report of a Case]. Kyobu Geka. 2015; 
68(7):532-4.  

5. Church WS. Congenital malformation of heart: ab-
normal septum in left auricle. Trans Path Soc 
Lond 1868;19:188-90. 

6. Jha AK, Makhija N. Cor Triatriatum: A Review. 
Semin Cardiothorac Vasc Anesth. 2017;21(2):178-
85.  

7. Loeffler E. Unusual malformation of the left atri-
um; pulmonary sinus. Arch Pathol. 1949;48(5):371-
6. 

8. Ullah W, Sattar Y, Rauf H, Roomi S, Shah MI. A 
systematic review of a long-forgotten cause of 
atrial fibrillation and stroke: Cor Triatriatum. Cu-
reus [Internet]. 2019 [cited Mar 1, 2020];11(12): 
e6371. Available at: 

https://doi.org/10.7759/cureus.6371  
9. Fuchs MM, Connolly HM, Said SM, Egbe AC. Out-

comes in patients with cor triatriatum sinister. 
Congenit Heart Dis. 2018;13(4):628-32. 

10. Elagizi A, Marvin R, O'Bryan G, Vyas V, Arcement 
L. Three's a Crowd - An Extremely Rare Case of 
Cor Triatriatum Dexter. J La State Med Soc. 2017; 
169(2):50-1.  

11. Raheja H, Namana V, Moskovits N, Hollander G, 
Shani J. Cor Triatriatum Sinistrum. Arq Bras Car-
diol. 2018;110(1):101. 

12. Narayanapillai J. Cor triatriatum sinister with se-
vere obstruction: a rare presentation in an adult. 
BMJ Case Rep [Internet]. 2016 [cited Mar 3, 2020]; 
2016:bcr2016215718. Available at: 
http://dx.doi.org/10.1136/bcr-2016-215718  

13. Aje A, Adebayo O, Towoju O, Oni O, Adeoye AM, 
Ogah OS, et al. Cor triatriatum sinistrum in a Nige-
rian adult. Niger J  Cardiol. 2016;13(2):140-3. 

14. Ker J. Cor triatriatum sinister presenting with 
adult onset atrial fibrillation--another rare cause 
for a common clinical problem. Int J Cardiol [In-
ternet]. 2013 [cited Mar 3, 2020];167(1):e12-3. 
Available at: 
https://doi.org/10.1016/j.ijcard.2013.01.269   

15. Ather B, Meredith A, Siddiqui WJ. Cor Triatria-
tum. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing [cited Mar 3, 2020]; 2020. 
Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK534243/
?report=printable  

16. Bejiqi R, Retkoceri R, Bejiqi H, Zeka N, Kelmendi 
M. Echocardiographic diagnosis of divided right 
atrium-cor triatriatum dextrum. Med Arh. 2010; 
64(5):303-4. 

17. Holloway BJ, Agarwal PP. Incidental cor triatria-
tum discovered on multidetector computed to-
mography. J Thorac Imaging. 2011;26(2):W45-7. 

18. Kacenelenbogen R, Decoodt P. Biplane transe-
sophageal echocardiographic diagnosis of cor tri-
atriatum. Chest. 1994;105(2):601-2. 

19. Ozyuksel A, Yildirim O, Avsar M, Hayirlioglu M, 
Demiroluk S, Kucukosmanoglu O, et al. Surgical 
correction of cor triatriatum sinister in the paedi-
atric population: mid-term results in 15 cases. Eur 
J Cardiothorac Surg. 2015;47(1):e25-8. 

20. Saxena P, Burkhart HM, Schaff HV, Daly R, Joyce 
LD, Dearani JA. Surgical repair of cor triatriatum 
sinister: the Mayo Clinic 50-year experience. Ann 
Thorac Surg. 2014;97(5):1659-63. 

21. Li WW, Koolbergen DR, Bouma BJ, Hazekamp 

https://doi.org/10.7759/cureus.6371
http://dx.doi.org/10.1136/bcr-2016-215718
https://doi.org/10.1016/j.ijcard.2013.01.269
https://www.ncbi.nlm.nih.gov/books/NBK534243/?report=printable
https://www.ncbi.nlm.nih.gov/books/NBK534243/?report=printable


Cor triatriatum sinister, a classic but somewhat forgotten anomaly 

CorSalud 2020 Oct-Dec;12(4):445-450 450 

MG, de Mol BA, de Winter RJ. Cathether-based in-
terventional strategies for cor triatriatum in the 
adult - feasibility study through a hybrid ap-

proach. BMC Cardiovasc Disord [Internet]. 2015 
[cited Mar 4, 2020];15:68. Available at: 
https://doi.org/10.1186/s12872-015-0067-4 

 

https://doi.org/10.1186/s12872-015-0067-4

