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ARTICLE INFO ABSTRACT

Article history: An unroofed coronary sinus (URCS) is a rare anomaly that produces communication between the left
Received 23 June 2018 atrium (LA) and the coronary sinus (CS), resulting in a left-to-right shunt. Due to the lack of symptoms
Received in revised form 19 September 2018 and particular anatomical characteristics, this disease is difficult to diagnose, and prone to be overlooked.

Accepted 25 September 2018 An 85-year-old man was admitted to our hospital because of anorexia and shortness of breath. On

physical examination, a systolic murmur was heard at the apex, and pitting edema was present in both
legs. Transthoracic echocardiography showed severe regurgitation of the mitral valve and tricuspid valve.
Transesophageal echocardiography confirmed a shunt between the LA and the CS. Because of
uncontrolled heart failure, we performed surgical repair 50 days after admission. Under cardiopulmo-
nary bypass and heart arrest, the URCS was detected in the LA and directly sutured. Repair of the mitral
and tricuspid valves and the Maze procedure were also performed. The patient had a good postoperative
course, and has been doing well for 2 years. Transesophageal echocardiography is helpful for diagnosis of
URCS. Mitral regurgitation might raise the left atrial pressure and result in increase in shunt flow, causing
left and right heart failure in elderly patients.

<Learning objective: Diagnosis of an unroofed coronary sinus (URCS) is often overlooked in adult
patients because of the lack of symptoms and/or particular anatomical characteristics. We herein
describe an octogenarian patient who was diagnosed with URCS in association with severe mitral and
tricuspid regurgitation. Transesophageal echocardiography helped to identify the location of the URCS.
The cause of the heart failure was mitral regurgitation, which raised the left atrial pressure and increased
shunt flow.>
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heart failure and was diagnosed with an URCS in association with
Introduction severe mitral and tricuspid regurgitation.

An unroofed coronary sinus (URCS) is a rare congenital anomaly

characterized by a defect between the left atrium (LA) and the Case report

coronary sinus (CS), resulting in a left-to-right shunt [ 1]. Because of ) .

lack of symptoms and particular anatomical characteristics of An 85-year-old man was admitted to our hospital because of
URCS, this disease is prone to be misdiagnosed [2]. Before the eraof ~ anorexia and shortness of breath. He was previously suspected to
echocardiography, precise diagnosis of URCS was only possible have an atrioventricular septal defect (AVSD) at another hospital,
during surgery [3] or autopsy. Even with routine use of  and wasrecommended to undergo an operation at that time, but
echocardiography, the diagnosis of URCS is still difficult. We he refused because of minimal symptoms. Physical examination

herein report an octogenarian patient who developed left and right revealed a grade Il/VI systolic murmur at apex, and edema in both
hips and legs. The heart was markedly enlarged with a

cardiothoracic ratio of 72% on chest radiograph. Electrocardiogram
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The patient’s chest radiograph (left) and electrocardiogram (right) on admission. The chest radiograph showed marked cardiomegaly with a cardiothoracic ratio
of 72%. Electrocardiogram revealed an incomplete right bundle branch block with sinus tachycardia.
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natriuretic polypeptide level at 1750 pg/ml. Transthoracic echo-
cardiography (TTE) showed dilatation of the LA, the right atrium,
and the right ventricle in association with severe regurgitation of
the mitral valve and tricuspid valve. The size of the left ventricle
and the ejection fraction were within the normal ranges. The CS
was enlarged, the cause of which was unclear. Because the level
attached to the septum of the mitral valve was the same as that of
the tricuspid valve, the patient was diagnosed with an incomplete
type AVSD. A septum primum was present, but no defect of the
atrial or ventricle level was observed (Fig. 2). No shunt flow was
detected by TTE. Transesophageal echocardiography (TEE) con-
firmed a shunt between the LA and the CS with a definitive
diagnosis of URCS (Fig. 2). Cardiac catheterization showed
elevation of the pulmonary artery pressure (64/21, mean:
30 mmHg), and the pulmonary capillary wedge pressure (mean:
19 mmHg). The left-to right shunt was measured with Qp/Qs of
2.36. The calculated pulmonary arterial resistance was 1.81 WU.

Because the patient was in poor condition due to the
uncontrolled left and right heart failure, he decided to undergo
surgical repair 50 days after admission. On cardiopulmonary
bypass (CPB) under heart arrest, a left atrial incision was made
by a right-sided approach. The URCS was detected just to the
right (medial) side of the medial commissure of the mitral valve.
The size of URCS was approximately 5 mm with outer wall
resembling eaves of 15 x 20 mm (Fig. 3). We directly sutured the
URCS defect. Examination of the mitral valve revealed prolapse
of medial side of the anterior leaflet with chordal rupture, while
a cleft was not observed. The mitral and tricuspid valves were
properly repaired with artificial chordae and rings. The Maze
procedure was also conducted to prevent paroxysmal atrial
flutter. The aortic cross-clamp time and CPB time were 174 and
231 mins, respectively. The patient had a good postoperative
course with a decrease in his cardiothoracic ratio to 50%, and he
was discharged on day 32 postoperatively. He has been doing
well for more than 2 years.

Discussion
AURCS is a spectrum of cardiac anomalies in which part or all of

the common wall between the CS and the LA is absent. Most
affected patients are diagnosed at a younger age, with a persistent

left superior vena cava (PLSVC), and other type of congenital
cardiac anomalies including a partial or complete AVSD [4]. Atten-
hofer Jost et al. reported that only 60% of patients were diagnosed
with URCS before surgery [2]. In adults, this disease is prone to be
misdiagnosed due to the lack of symptoms and particular
anatomical characteristics [3]. Although limited agreement has
been reached regarding the categorization of URCS, some reports
have classified it by the location of the aperture and presence or
absence of PLSVC [4]. The patient described herein was categorized
as having an unroofed midportion of the coronary sinus according
to Kirklin and Barratt-Boyces [1], and type 11 URCS according to Xie
et al. [4].

Diagnosis of URCS by TTE was difficult, particularly type 11 URCS
because of its anatomical location. Contrast echocardiography is an
option for accurate diagnosis of this type of defect [4]. Computed
tomography (CT) with contrast enhancement has recently become
available for diagnosis of URCS [5]. However, the loss of information
regarding shunt flow is a drawback of CT. TEE is also effective in adult
patients [6], because the transducer is positioned just behind the LA
posterior wall. Accurate diagnosis is essential to obtain good surgical
results and to avoid missing abnormalities. In a previous report, a
URCS was incidentally recognized during the cardiac operation
[3]. TEE can show cardiac structures more precisely, and should be
increasingly and aggressively used in future.

In combination with the URCS, the patient had severe mitral
regurgitation (MR) with chordal rupture. In a previous report by
Sun et al.,, MR was observed in 2 of 25 adult patients with URCS
[6]. Esmaeilzadeh et al. also reported a case of partial URCS with
MR in a 74-year-old woman [7]. Whether MR was a coincidence or
influenced by the URCS was unclear. We recognized that the flow of
the left-to right shunt was not a little in proportion to the size of
the defect (5 mm), which we confirmed intraoperatively. We
speculated that as grade of MR increased, the LA pressure rose,
which resulted in an increase in shunt flow, thus, the patient
developed both left and right heart failure.

In conclusion, TEE was extremely helpful to identify the
location of the URCS. The cause of the patient’s heart failure lately
manifested was MR, which resulted in both increased LA pressure
and a left-right shunt. Even if the defect of URCS is small, the left-
to-right shunt would increase after developing MR, and accurate
diagnosis is important before surgery.
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Transthoracic echography (upper two pictures) and transesophageal echocardiography (lower two pictures). The upper left picture is the four-chamber view,
which demonstrates that the level attached to the septum of the mitral valve was the same as that of the tricuspid valve. The upper right picture shows severe
regurgitation of the mitral valve and jet flow into the enlarged CS; no shunt flow was detected. The lower left picture shows enlarged CS, wall of which was
partially absent. The lower right picture shows the same phase image as the left with color doppler, suggesting the left-to right shunt.

CS, coronary sinus; LA, left atrium; LV, left ventricle; RA, right atrium.

Intraoperative photographs. (Left) A 5-mm defect of the unroofed coronary sinus is visible at the upper-right side of the medial mitral commissure. (Right) After
direct suturing of the defect, the mitral valve with chordal rupture was inspected.
URCS, unroofed coronary sinus.

Fig. 3.
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