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A case report of atrial fibrillation in early
adulthood: dig deeper
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Atrial fibrillation (AF) is a common cardiac arrhythmia, which is often associated with underlying risk factors and undiagnosed con-
ditions, including congenital heart disease. Atrial septal defects (ASDs) come to mind, albeit arrhythmias usually present later in life.
We present herewith a young patient with cor triatriatum sinister (CTS), with some delay in establishing the diagnosis, following
new onset AF in early adulthood.

A 31-year-old man presented with pre-syncope and coryzal symptoms and was newly diagnosed with AF in the context of an inter-
current viral iliness. After treatment with oral anticoagulation and successful outpatient cardioversion, he was discharged from car-
diology review. Two years later he re-presented with exercise intolerance and a 12-lead electrocardiogram revealing recurrence of
AF. Subsequent investigation with transthoracic echocardiography revealed the underlying congenital cardiac defect of CTS, to-
gether with an ASD and patent foramen ovale. After corrective surgery, which involved membrane resection, a Cox-maze proced-
ure and ASD closure, sinus rhythm was restored and at follow-up the patient had returned to baseline function.

Young patients presenting with new onset AF should undergo thorough cardiovascular assessment to identify treatable causes and
reversible risk factors. Cor triatriatum sinister is a rare congenital anomaly that may present in adulthood and give rise to symp-
tomatic AF. Surgical correction including a Cox-maze procedure in our patient resulted in restoration of sinus rhythm and a return
of the patient’s baseline functional status and improved quality of life.
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5.3 Atrial fibrillation e 7.5 Cardiac surgery ® 9.7 Adult congenital heart disease

e Atrial fibrillation in early adulthood can be a marker of underlying undiagnosed conditions and should prompt thorough cardiovascular
assessment in addition to symptomatic management.

e Cor triatriatum sinister is a congenital anomaly of the left atrium, which infrequently presents in adulthood and can be surgically corrected
with good outcomes.

around 46.3 million worldwide,> a number expected to rise owing to
an ageing population, with age the commonest risk factor for AF. The

Atrial fibrillation (AF) is the commonest and most clinically significant prevalence of AF in younger individuals <40 years, on the other
sustained cardiac arrhythmia in the general population." The Global hand, is markedly lower at <0.1%,> and unlike older individuals with
Burden of Disease project estimated the prevalence of AF in 2016 at AF many do not have overt predisposing cardiovascular disease.
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Previously, these patients were deemed to have ‘idiopathic’ or ‘lone’
AF, terms historically used to describe AF in individuals under 60 years
of age without clinical or echocardiographic evidence of cardiopulmon-
ary disease.” This classification of AF has been abandoned as increasing
knowledge of AF-related risk factors and diagnoses have been identi-
fied.> These include positive family history, binge alcohol drinking, ath-
lete status, and structural heart disease such as congenital heart
defects.®

Cor triatriatum is a rare congenital cardiac malformation character-
ized by a thin fibromuscular membrane within either the left (sinister)
or right (dextrum) atrium, which divides the respective atrial chamber
into two.”® Cor triatriatum sinister (CTS) first presenting in adulthood
is relatively uncommon. In this report, we describe a case of AF in a
young adult in association with CTS.

Dec 2019 Patient presented to local emergency department with
coryzal illness and syncope. Electrocardiogram (ECG)
showed new onset AF. Discharged with outpatient
cardiology clinic follow-up

2 weeks later  Cardiology clinic review. The patient was temporarily
given rivaroxaban 20 mg daily to prepare for elective
electrical cardioversion 8 weeks later

Feb 2020

July 2021

Successful outpatient DCCV. Discharged from follow-up

Patient presented to GP with 6-month history of lethargy.
NTproBNP raised. Re-referred to local cardiology
service

1 week later  Electrocardiogram showed recurrence of AF and
transthoracic echocardiography revealed a new
diagnosis of CTS with patent foramen ovale (PFO) and
an atrial septal defect (ASD). Initiated on oral
anticoagulation with rivaroxaban 20 mg daily and
bisoprolol and referred to a tertiary ACHD centre

Oct 2021 ACHD clinic review and referral to congenital cardiac
surgeon

Nov 2021 Patient underwent surgical membrane resection,
Cox-maze procedure and ASD closure with

restoration of sinus rhythm

A 31-year-old male patient, previously fit and active, presented to the
local emergency department with coryzal symptoms and syncope
whilst walking upstairs. At clinical examination, heart sounds were
deemed unremarkable and the chest clear on auscultation. A 12-lead
ECG showed new onset rate-controlled AF. Blood tests revealed lym-
phopenia (0.7 x 10°/L) and a raised C-reactive protein of 45 mg/L with
normal electrolyte levels and thyroid function. The patient was resusci-
tated with intravenous fluids and discharged home with an outpatient
cardiology clinic appointment. At cardiology review, both stroke risk
(CHA;DS,-VASc score 0) and bleeding risk (HAS-BLED score 0)
were low and the patient was initiated on oral anticoagulation with riv-
aroxaban 20 mg daily before elective electrical cardioversion 8 weeks
later. Symptoms subsequently resolved, and after 4 weeks anticoagula-
tion was stopped and the patient was discharged with a diagnosis of AF
in the context of an upper respiratory tract viral illness. The patient’s
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underlying congenital cardiac malformation remained undiagnosed at
this point. Two years later, the patient represented to his general prac-
titioner with a 6-month history of fatigue, breathlessness, and reduced
exercise tolerance. Laboratory tests revealed a raised N-terminal pro
B-type natriuretic peptide of 992 ng/L (0—400 ng/L), prompting a re-
referral to the local cardiologist. Physical examination at cardiology as-
sessment revealed resting oxygen saturations of 96% on air, no signs of
cardiovascular decompensation, right ventricular lift, exaggeration of
the pulmonary component of the second heart sound, and a soft
flow murmur at the left sternal edge with no audible diastolic murmurs.
A 12-lead ECG showed a recurrence of AF (Figure 1A). The patient was
initiated on oral anticoagulation with rivaroxaban 20 mg daily and biso-
prolol 2.5 mg daily. A transthoracic echocardiogram (TTE) revealed a
membranous structure within the left atrium (Figure 1C), dividing the
chamber into two parts, with a small communication (12 mm) in the
membrane and continuous blood flow across it, with a peak gradient
of 15 mmHg and mean gradient of 6 mmHg suggestive of moderate ob-
struction. The proximal high-pressure chamber within the left atrium
was dilated and received drainage from all pulmonary veins. There
was also a small ASD between the high-pressure chamber and the right
atrium, and a PFO between the distal low-pressure chamber and the
right atrium. The left ventricle was normal in size and function [ejection
fraction (EF) 56%)]. The right ventricle was normal in size with mild sys-
tolic impairment [tricuspid annular plane systolic excursion (TAPSE)
13 mm] and an estimated systolic pressure of 30 mmHg. Cardiac com-
puted tomography revealed normal coronary artery anatomy without
disease and confirmed normal pulmonary venous drainage. The patient
was referred to an adult congenital heart disease centre and 4 months
later underwent corrective surgery; resection of the fibromuscular
membrane, resection and oversewing of the left atrial appendage, clos-
ure of the ASD, and Cox-maze surgical cryo- and radiofrequency abla-
tion. A post-operative ECG revealed normal sinus rhythm. A
subsequent TTE revealed no residual membrane in the left atrium
(Figure 2), laminar flow within the left atrial cavity, no residual ASD
or PFO, normal left ventricular size and systolic function (EF 68%), mild-
ly dilated right ventricle with impaired longitudinal function (TAPSE
10 mm) but preserved radial function, mild to moderate tricuspid re-
gurgitation with estimated right ventricular systolic pressure of
38 mmHg, and no pericardial effusion. The patient was discharged
home in sinus rhythm. At 3-month follow-up, the patient had remained
in sinus rhythm, felt improved and had returned to baseline functional
status. He will discontinue anticoagulation at 6 months from surgery.

We herewith report a case of new onset AF in a young adult related to
underlying CTS in whom sinus rhythm was restored and symptoms re-
solved after surgical correction of the lesion. Our case highlights that AF
in early adulthood is a marker of underlying undiagnosed conditions and
thus requires the clinician to ‘dig deeper’, providing thorough cardiovas-
cular assessment as well as symptomatic management, to avoid missing
causative diagnoses. The ESC guidelines recommend a ‘standard pack-
age’ for the diagnostic evaluation of AF, which includes a complete med-
ical history and assessment of symptoms, 12-lead ECG, laboratory tests
(thyroid and kidney function, electrolytes, and full blood count), and
transthoracic echocardiography for assessment of biventricular size
and function, left atrial size, and structural abnormalities.” In this case,
a more thorough initial diagnostic evaluation may have avoided delay
in identifying the causative underlying cardiac malformation CTS, a
rare congenital heart defect accounting for 0.1-0.4% of all patients
with congenital heart disease, which normally presents in childhood.™
Cor triatriatum sinister is characterized by the presence of a fibromus-
cular membrane within the left atrium, which divides it into a posterior
chamber that receives the pulmonary veins and an anterior chamber
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(A) Electrocardiogram showing recurrence of atrial fibrillation with left posterior fascicular block. (B) Computed tomography image show-
ing fibromuscular membrane dividing the left atrium into two chambers. (C) Transthoracic echocardiographic images: (i) apical four-chamber view and
(if) parasternal long axis view with colour Doppler, showing membrane in left atrium causing obstruction with turbulent flow. Parasternal short-axis
views with colour Doppler showing (iii) atrial septal defect between proximal left atrial chamber and right atrium and (iv) patent foramen ovale between

distal left atrial chamber and right atrium.

Post-operative echocardiographic images: (A) apical four-chamber view showing successful resection of the fibromuscular membrane, (B)

apical four-chamber view with colour Doppler showing laminar flow within the left atrium.

which communicates with the left atrial appendage and atrioventricular
junction.”® Embryologically, CTS is thought to arise from incomplete
resorption of the common pulmonary vein thus leaving a membrane
or ridge of tissue within the left atrium.”" Defects in the dividing fibro-
muscular membrane allow communication between the two chambers,
the size of which determines the time of presentation, nature, and
severity of symptoms.'” Larger less obstructive communications
are more likely to be tolerated well for several years with few or no
symptoms, and in this case the lesion was 12 mm in diameter with

moderate obstruction to blood flow. In addition, blood flow through
defects in the membrane occurs in both systole and diastole, and
thus even higher degrees of obstruction can be tolerated for longer
periods of time."! Later, conversion to a symptomatic state in adult-
hood may be precipitated by fibrosis and calcification of the membran-
ous defect resulting in progressive obstruction, or the development of
mitral regurgitation or AF, the latter evident in this case.'""® When
symptoms do arise, the presentation mimics mitral stenosis, with pul-
monary venous obstruction and raised pulmonary capillary pressures,
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causing pulmonary oedema and symptoms of breathlessness and
orthopnoea, or symptoms related to AF. In a recent systematic review
including 171 cases of CTS presenting in adulthood, the majority of pa-
tients were symptomatic at the time of diagnosis (n = 141; 82.5%), most
with symptomatic AF (n = 56; 32.8%)."*'® The definitive treatment for
CTS is surgical resection of the membrane through midline sternotomy
with concomitant intervention for AF, giving an excellent survival and
low AF recurrence rates."®

Conclusion

New onset AF should prompt a thorough clinical assessment to identify
risk factors and potential new underlying cardiac diagnoses, which can
be treated with excellent outcomes. Cor triatriatum sinister is a rare
congenital anomaly, which infrequently presents in adulthood and can
give rise to a clinical presentation, which mimics mitral stenosis, includ-
ing the development of AF. Patients should be referred to and managed
at a tertiary adult congenital heart disease centre, where surgical cor-
rection should provide excellent short- and long-term outcomes.

Lead author biography

Dr Abigail Masding graduated from the
Hull York Medical School in 2013. She
is currently a Cardiology specialist regis-
trar in Adult Congenital Heart Disease
and has an interest in medical education.

Supplementary material
Supplementary material is available at European Heart Journal — Case

Reports online.

Acknowledgements
None.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.

Consent: The authors confirm that written consent for submission
and publication of this case report including images and associated
text has been obtained from the patient in line with COPE guidance.

Conflict of interest: None declared.

Funding: None declared.

References
1. National Collaborating Centre for Chronic Conditions (UK). Atrial fibrillation: national
clinical guideline for management in primary and secondary care. London: Royal College
of Physicians (UK); 2006.

. Benjamin EJ, Muntner P, Alonso A, Bittencourt MS, Callaway CW, Carson AP,
Chamberlain AM, Chang AR, Cheng S, Das SR, Delling FN, Djousse L, Elkind MSV,
Ferguson JF, Fornage M, Jordan LC, Khan SS, Kissela BM, Knutson KL, Kwan TW,
Lackland DT, Lewis TT, Lichtman JH, Longenecker CT, Loop MS, Lutsey PL, Martin
SS, Matsushita K, Moran AE, Mussolino ME, O’Flaherty M, Pandey A, Perak AM,
Rosamond WD, Roth GA, Sampson UKA, Satou GM, Schroeder EB, Shah SH,
Spartano NL, Stokes A, Tirschwell DL, Tsao CW, Turakhia MP, VanWagner LB,
Wilkins JT, Wong SS, Virani SS, American Heart Association Council on
Epidemiology and Prevention Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics 2019. Update: a report from the
American Heart Association. Circulation 2019;139:e56—528.

. Wilke T, Groth A, Mueller S, Pfannkuche M, Verheyen F, Linder R, Maywald U,

Bauersachs R, Breithardt G. Incidence and prevalence of atrial fibrillation: an analysis

based on 8.3 million patients. Europace 2013;15:486—493.

Kopecky SL, Gersh BJ, McGoon MD, Whisnant JP Jr, Holmes DR, listrup DM, Frye RL.

The natural history of lone atrial fibrillation. A population-based study over three dec-

ades. N Engl | Med 1987,317:669—674.

. WEeijs B, Pisters R, Nieuwlaat R, Breithardt G, Le Heuzey ]Y, Vardas PE, Limantoro |,
Schotten U, Lip GYH, Crijns HJGM. Idiopathic atrial fibrillation revisited in a large lon-
gitudinal clinical cohort. Europace 2012;14:184—190.

. Sankaranarayanan R, Kirkwood G, Dibb K, Garratt CJ. Comparison of atrial fibrillation in

the young versus that in the elderly: a review. Cardiol Res Pract 2013;2013:976976.

Ather B, Meredith A, Siddiqui W]. Cor triatriatum. In: Statpearls. Treasure Island (FL):

StatPearls Publishing; 2021.

. International Society for Nomenclature of Paediatric and Congenital Heart Disease
(IPCCC). 05.02.01 Divided left atrium (cor triatriatum sinister). https:/lipccc.net/05-
02-01-divided-left-atrium-cor-triatriatum-sinister/#:~:text=IPCCC%
20Definition%20A%20congenital%20cardiac,(usually%20the%20mitral%
20valve). (20 December 2021)

. Hindricks G, Potpara T, Dagres N, Arbelo E, Bax J}, Blomstrém-Lundgyist C, Boriani G,
Castella M, Dan G-A, Dilaveris PE, Fauchier L, Filippatos G, Kalman M, La Meir M, Lane
DA, Lebeau J-P, Lettino M, Lip GYH, Pinto FJ, Thomas GN, Valgimigli M, Van Gelder IC,
Van Putte BP, Watkins CL, ESC Scientific Document Group. 2020 ESC guidelines for
the diagnosis and management of atrial fibrillation developed in collaboration with
the European association for cardio-thoracic surgery (EACTYS): the task force for the
diagnosis and management of atrial fibrillation of the European society of cardiology
(ESC) developed with the special contribution of the European heart rhythm associ-
ation (EHRA) of the ESC. Eur Heart | 2021;42:373-498.

10. Niwayama G. Cor triatriatum. Am Heart | 1960;9:291-317.

11. Mcguire LB, Nolan TB, Reeve R Jr, Dammann JF. Cor triatriatum as a problem of adult

heart disease. Circulation 1965;31:263-272.

12. Baweja G, Nanda NC, Kirklin JK. Definitive diagnosis of cor triatriatum with common
atrium by three-dimensional transesophageal echocardiography in an adult.
Echocardiography 2004;21:303-306.

13. Chen Q, Guhathakurta S, Vadalapali G, Nalladaru Z, Easthope RN, Sharma AK. Cor tria-
triatum in adults: three new cases and a brief review. Tex Heart Inst | 1999;26:206-210.

14. Rudiené V, Hjortshgj CMS, Glaveckaité S, Zakarkaité D, Petrulioniené Z, Gumbiené L,
Aidietis A, Sendergaard L. Cor triatriatum sinistrum diagnosed in the adulthood: a sys-
tematic review. Heart 2019;105:1197-1202.

15. Tanaka F, Itoh M, Esaki H, Isobe J, Inoue R. Asymptomatic cor triatriatum incidentally
revealed by computed tomography. Chest 1991;100:272-274.

16. Fuchs MM, Connolly HM, Said SM, Egbe AC. Outcomes in patients with cor triatriatum
sinister. Congenit Heart Dis 2018;13:628-632.

N

w

B

v

o

~

[oc]

O


http://academic.oup.com/ehjcr/article-lookup/doi/10.1093/ehjcr/ytac323#supplementary-data
https://ipccc.net/05-02-01-divided-left-atrium-cor-triatriatum-sinister/#:&sim;:text=IPCCC%20Definition%20A%20congenital%20cardiac,(usually%20the%20mitral%20valve
https://ipccc.net/05-02-01-divided-left-atrium-cor-triatriatum-sinister/#:&sim;:text=IPCCC%20Definition%20A%20congenital%20cardiac,(usually%20the%20mitral%20valve
https://ipccc.net/05-02-01-divided-left-atrium-cor-triatriatum-sinister/#:&sim;:text=IPCCC%20Definition%20A%20congenital%20cardiac,(usually%20the%20mitral%20valve
https://ipccc.net/05-02-01-divided-left-atrium-cor-triatriatum-sinister/#:&sim;:text=IPCCC%20Definition%20A%20congenital%20cardiac,(usually%20the%20mitral%20valve

	A case report of atrial fibrillation in early adulthood: dig deeper
	Introduction
	Timeline
	Case presentation
	Discussion
	Conclusion
	Lead author biography
	Supplementary material
	Acknowledgements
	References




