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A Case of Coronary Sinus
Atresia with a Total Anomalous
Cardiac Venous Drainage

to the Left Atrium without
Persistent Left Superior

Vena Cava: Imaging Findings
on Cardiac CT
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The coronary sinus (CS) is the venous drainage system of the heart. CS ostium atresia is a rarely
seen cardiac malformation. Congenital atresia of the CS is usually found together with persistent
left superior vena cava (LSVC) and other cardiac malformations. However, isolated congenital
atresia of the CS is very rare. We present a rare case of isolated congenital atresia of the CS con-
necting the left atrium and coronary veins without persistent LSVC in a 58-year-old female.

Index terms Coronary Sinus; Congenital Abnormalities; Atresia; Heart;
Computed Tomography, X-Ray

INTRODUCTION

The coronary sinus (CS) is the venous drainage system of the heart. The CS generally
opens into the right atrium (RA) and returns blood from almost all areas of the heart (1).
Although there have been many reported congenital cardiac malformations and abnor-
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malities of the CS, they have not attracted much interest from researchers because they are
probably not a big problem clinically or functionally, and also they are extremely rare. How-
ever, exact knowledge of abnormalities of the CS play an important role in various cardiac in-
terventions, such as percutaneous transluminal coronary angioplasty and radiofrequency
cardiac ablation (2-4).

There are many kinds of CS abnormalities that have been reported, and among them con-
genital CS ostium atresia is rarely seen CS abnormality and cardiac malformations (5). Con-
genital atresia of the CS is normally associated with single ventricle, hypoplastic left heart
syndrome, atrial septal defect, systemic and pulmonary venous return anomalies including
persistent left superior vena cava (LSVC) and other situs anomalies, particularly heterotaxy
syndromes that involve the heart and other organs such as the stomach, intestine, liver, lungs
and is often associated with complex congenital cardiac disease (1, 6). Especially, atresia of the
CS is often accompanied by a persistent LSVC. However, isolated congenital atresia of the CS
without persistent LSVC is very rare (5). We present a rare case of an isolated congenital atre-
sia of the CS that cardiac veins are drained to the left atrium (LA) without persistent LSVC. It
was incidentally found during cardiac CT.

CASE REPORT

A 58-year-old female was admitted to our cardiology clinic with an intermittent atypical
chest pain for ten years. The patient denied having any systemic disease in the past. Her
physical examination, vital signs, and the results of her laboratory tests were unremarkable.
Electrocardiography was in sinus rhythm and there was no any ST-T segment change. Trans-
thoracic echocardiography revealed normal functional parameters of the left ventricle with-
out any regional wall motion abnormalities, and the cardiac chambers and valvular struc-
tures appeared normal. To rule out acute coronary syndrome and other heart problems that
could cause chest pain, further evaluation was arranged in the form of a cardiac CT exami-
nation.

On the cardiac CT, curved multiplanar reformation (MPR) images showed the three major
epicardial coronary arteries (left anterior descending, left circumflex, and right coronary ar-
teries) were normally originating from the aortic sinus, and the diameters of each one was in
the normal range without any obvious abnormality such as plaques or stenosis. The trans-
axial images show a completely obliterated CS with a remnant blind pouch, and the cardiac
veins were drained to the LA through a common trunk, without any connection with the RA
(Fig. 1A). On the short axis MPR images, show merging three cardiac veins that consist of
great cardiac vein, posterolateral vein and middle cardiac vein. These cardiac veins was con-
nected to the inferior wall of the LA, and there was no connection with the RA (Fig. 1B). Three-
dimensional volume-rendered images gave a better view of the obliterated CS and anomalous
venous connection just before communicating with the LA (Fig. 1C).

Because this cardiac venous anomaly was not thought to be the main cause of the patient’s
chest pain and also lack of clinical needs for treatment, we decided to follow up. Later, at re-
quest of the patient, the patient is being followed up at local hospital.
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Fig. 1. Coronary sinus atresia with a total anomalous cardiac venous
drainage to the LA without persistent left superior vena cava in a 58-year-
old female.

A, B. Serial transaxial (A) and short-axis (B) multiplanar reformatted
images show that the cardiac veins are connected with the LA by the
merging of three cardiac veins (white stars): the great cardiac vein (open
arrows), the posterolateral vein (white arrows), and the middle cardiac
vein (dotted arrows). The coronary sinus is obliterated (arrowhead)
without any connection to the cardiac veins, and the residual atresic
right atrial ostium is shown (black star).

C. Three-dimensional volume-rendered images show a schematic view
of the coronary sinus atresia and the abnormal communication be-
tween the merging cardiac veins (white stars) (great cardiac vein = open
arrows; posterolateral vein = white arrows, middle cardiac vein = dot-
ted arrows) and the LA. There is no connection (arrowhead) between
the cardiac veins and the RA (black star).

LA = left atrium, LV = left ventricle, RA = right atrium, RV = right ventricle

Normal fetal venous development is a procedure of progression and then regression of the

three major paired venous systems. By the 4th week of gestation, the ipsilateral horn of the

sinus venosus receives blood from the common cardinal, umbilical, and vitelline veins (7).

During the fifth week of development, the left vitelline vein degenerates and both the left
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common cardinal vein and the left anterior cardinal vein form the LSVC. During the 7th
week of gestation, the LSVC involutes following development of the left innominate vein and
the LSVC becomes the ligament of Marshall. By the tenth week of gestation, the left common
cardinal vein is occluded, and the left horn of the sinus venosus and the left common cardi-
nal vein are retained as the CS in the adult. Moreover, the right horn of the sinus venosus
persists as the RA (7). During this series of processes, the persistent LSVC commonly drains
into the CS through embryologic communication of the left horn of the sinus venosus and
the left common cardinal vein. Furthermore, in cases of an absence of CS or atresia of the CS
ostium, functional communication of a persistent LSVC and the LA can occur (8).

In most previous published articles, CS abnormalities were found by necropsy, echocar-
diography, MRI, and coronary angiography (1, 7). However, recently, coronary CT has become
widely used for screening and ruling out acute coronary syndromes. As a result, CS anoma-
lies are now being found incidentally.

A classification of CS anomalies was proposed by Mantini et al., including: 1) enlargement
of the CS with/without a left-to-right shunt, 2) absent CS; 3) atresia of the CS ostium, and 4) hy-
poplasia of the CS. These abnormalities are regarded as the result of incorrect embryonic de-
velopment that occurs in the heart (6).

In the case of atresia of the CS ostium, the CS usually has a blind pouch with atresia or se-
vere CS ostium stenosis. In this situation, venous blood cannot enter the RA through the CS
ostium. According to previously reported literature, there are three major pathways for blood
to enter the RA (Supplementary Fig. 1 in the online-only Data Supplement): 1) the venous
blood returns through a functional persistent LSVC; 2) the venous blood returns through a
gross communication that connects the CS and the LA with a persistent LSVC. Although
there is a persistent LSVC, the venous blood does not flow that way; and 3) the venous blood
returns through multiple communications between the CS and the related atria without a per-
sistent LSVC. In such a case, there have been venous collateral pathways such as intraseptal
veins, cardiac vein branches, and direct communications between the CS and LA or RA (6, 9).

Unroofed CS is a rare congenital anomaly, a kind of congenital intra-cardiac shunt (atrial
septal defect), and is produced by the failure of separation of the superior wall of the CS with
the atrium, forming a communication between both atria. There are very rare occasions
when atresia of the CS ostium is accompanied with unroofed CS, which may seem similar to
our case in the hemodynamic aspect (6). However, limited radiologic images of unroofed CS
with ostial atresia have been reported in previous literature by echocardiographic findings,
and the morphologic appearance in our case is different from that in several previously re-
ported cases of unroofed CS with ostial atresia (10).

There are few reported cases of congenital atresia of CS communication to the LA and
most of them exist via alternative pathways such as a window to the LA, multiple enlarged
thebesian veins, and through the levoatriocardinal veins (1, 6). However, in our case, the car-
diac veins were communicating to the LA without persistent LSVC or other alternative path-
ways mentioned above (Supplementary Fig. 1 in the online-only Data Supplement). We specu-
lated that there may be other CS outflow routes and the other blood flow to RA through the
thebesian veins hidden within myocardium, so it may not produce a significant hemodynam-
ic effect, even though it is still a possible systemic embolic source (6, 9).
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In conclusion, we reported a rare case of incidentally detected isolated congenital atresia
of the CS, where cardiac veins drained to the LA without persistent LSVC on cardiac CT. To
our knowledge, this is the first report of this anomaly in cardiac CT images with various kind

of reconstruction, which can help to understand the anatomic appearance more clearly.

Supplementary Materials
The online-only Data Supplement is available with this article at http://dx.doi.org/10.3348/
jksr.2020.0104.
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