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Coronary Sinus Atresia with Cardiac Veins
Draining into Both the Left Superior Vena Cava
and Large Coronary Fistulae, Treated by
Percutaneous Coil Embolization
Ching-Pei Chen,1 Kwo-W Lee,2 Chiung-Y Liao2 and Chung-Li Huang1

Coronary sinus atresia is usually associated with other abnormalities. We report a case of coronary atresia with
persistent left superior vena cava and large coronary fistulae. His coronary returns were drained simultaneously into
the left superior vena cava and right pulmonary artery via an abnormally large coronary fistula. We used multidetector computed tomography (MDCT) to delineate coronary venous anatomy before coil embolization and
successfully occluded the large fistula with detachable coils. After transcatheter coil embolization, the patient was
free from symptoms.
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INTRODUCTION

onary atresia with cardiac veins draining simultaneously
into abnormal coronary fistulae and persistent LSVC.

Coronary sinus atresia is rare and usually associated
with other cardiac malformations including atrial septal
defects, persistent left superior vena cava (LSVC), and
abnormalities of systemic and pulmonary venous drainage. Foale et al. reported a case of isolated congenital
absence of the coronary sinus, with the left cardiac vein
draining into the left atrium via a narrow great cardiac
vein. The right cardiac vein drained into the right atrium.1 Roa et al. reported a case of complete absence of
the coronary sinus with multiple small fistulae draining
into the left ventricle.2 Both cases had no persistent LSVC.
To our knowledge, there is no case report describing cor-

CASE REPORT
The subject is a 43-year-old man with chest tightness and dyspnea on exertion. He had a 5-year history of
controlled hypertension. There was no history of trauma.
On physical examination, his pulse was 75/minute and
regular. Blood pressure was 129/69 mm Hg. The jugular
venous pulse was normal. There was no abnormal impulse or thrill. Auscultation revealed normal first and
second heart sounds and a continuous murmur at the
right upper sternal border. The remainder of the examination was normal. The resting electrocardiogram showed
nonspecific ST-T change over lead II and III. His chest
x-ray was normal. Treadmill exercise with Bruce’s protocol revealed horizontal 2 mm ST segment depression
in lead II, III, and aVf at 7 METs. An echocardiogram
documented a shunt into the right pulmonary artery and
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length) and 3 Fibered Vortex coils (2-6 mm diameter, 8
cm length; Boston Scientistics) were deployed into the
fistulae. Both coronary arterial flow were thrombolysis
in myocardial infarction (TIMI) III before embolization
and TIMI II after embolization. Most of the right and left
cardiac veins were drained into the LSVC instead of abnormal coronary fistulae (Figure 3). Creatine kinase MBisoenzyme and cardiac troponin-I were normal. The patient felt mild dyspnea. Coronary angiograms were
repeated 3 months later that showed TIMI II anterograde
flow with faint residual fistulae but without new coronary fistulae. He received Amlodipine and Dipyridamole
for slow anterograde flow and was free from exertional
dyspnea. Treadmill (Bruce protocol) was performed 6
months later, showing a persistent horizontal 2 mm ST
segment depression in lead II, III, and aVf, V4, V5, and
V6 at 7 METs. Repeated echocardiograms were normal,

normal left ventricular performance. Cardiac catheterization found an oxygen step-up at the level of the right
pulmonary artery, with a shunt ratio of 2. The oxygen saturation of the right ventricle, left pulmonary artery, and
right pulmonary artery were 78%, 82%, and 90% (respectively) and left ventriculography was normal. All coronary arterial flow drained into the right pulmonary artery through a large arteriovenous fistula. The coronary
sinus was unable to be delineated, but a persistent left
superior vena cava was found (Figure 1).
Multi-detector computed tomography (MDCT) showed coronary arteriovenous malformations between two
coronary arteries and atresia of the distal coronary sinus.
The persistent left superior vena cava drained into the
right atrium via a communicating vein (Figure 2).
The patient received closure of the fistulae percutaneously via the right femoral vein. An 8 Fr, 65 centimeters in length, non-kinking long sheath was engaged with
the right pulmonary artery. A 0.014 tracker wire was inserted into the fistula. A 5 Fr catheter (Simmon I) was
advanced into the fistulae. A 3 Fr transit catheter was inserted over the wire. The wire was then removed. The
maximal diameter of the fistulae was 6.1 mm. Initially,
sixteen large Torendo sharp coils (5-10 mm diameter,
14.2 cm length; Cook Therapeutics) were deployed for
encroachment. Then, another 16 Torendo sharp microcoils (three 4-8 mm diameter, 9.5 cm length; eight 3-7
mm diameter, 9 cm length; five 2-6 mm diameter, 7 cm

Figure 2. Multi-detector (16-row) computed tomography showing
coronary sinus atresia (arrow).

Figure 1. Both sides of the coronary angiographies reveal a large fistula, along with the left coronary artery, right coronary artery, and right
pulmonary artery (1A, 1B short white arrows: fistula; long white arrows: right pulmonary artery; black arrows: right and left coronaries). (C) Left
inferior vena cava venogram in lateral projection showing LSVC (white arrows) draining into the right atrium via the right superior vena cava (black
arrows).
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Figure 3. Coronary angiographies showing both cardiac veins draining into the left side superior vena cava after coil embolization. (A) Left
coronary angiography in right oblique projection. (B) Right coronary angiography in right oblique projection. White arrows point to coils in fistulae.
Black arrows point to the left side superior vena cava.

rowed great cardiac vein. The right venous system drained
into the right atrium.1 Roa et al. reported a case of complete absence of the coronary sinus, with multiple small
fistulae draining into the left ventricle.2 Both cases had
no persistent LSVC.
For the case presented, all coronary flow drained
into the right pulmonary artery with persistent LSVC via
large coronary fistulae. Because coronary arteriovenous
fistulae might result in myocardial ischemia and the steal
phenomenon, the large fistula was occluded by coils.7-10
After embolization, the patient had good exercise capacity, but the following treadmill exercise still showed
positive findings. The persistent myocardial ischemia is
related to slow coronary anterograde flow.
In the past, surgical ligation was the treatment of
choice for large fistulae but early surgical mortality rate
was 0-4%.11-14 Surgical intervention was not only expensive, but more traumatic. More recently, percutaneous
intervention with metal and electrolytically detachable
coils have been used successfully to occlude fistulae.15,16
This nonsurgical procedure has the advantages of being
less-invasive, more cost-effective, and leading to a shortened hospital day. Either surgical ligation or percutaneous
coil embolization can cause slow anterograde flow or
even total obstruction to cardiac venous return. It is mandatory to study coronary venous anatomy before those
procedures. Adatia et al suggested transcatheter coil embolization or surgical ligation of a left superior vena

without regional wall motion abnormalities, one year
later.

DISCUSSION
Most cardiac venous return is drained into the coronary sinus, which is in the posterior atrioventricular groove, and formed by a junction of the great cardiac vein
with the Marshall vein. Abnormalities of the coronary
sinus are benign and usually part of more complex congenital cardiac abnormalities. Campbell and Deuchen
reported that enlargement of the coronary sinus with a
persistent left sided superior vena cava is the most frequent concomitant anomaly.3 Enlargement of the coronary sinus may be caused by communication between
the left atrium and coronary sinus (unroofed coronary sinus), or between the coronary artery and coronary sinus
(coronary artery fistulae). Isolated coronary sinus abnormalities are rare. It can be complete absence, hypoplasia,
or atresia.4,5 Complete absence or atresia of the coronary
sinus are commonly associated with persistent LSVC,
atrial septal defects, and abnormalities of systemic and
pulmonary venous drainage. In these cases, the cardiac
veins usually drain into different veins or their corresponding atria.6 Foale et al. reported a case of isolated
congenital absence of the coronary sinus, with the left
venous system draining into the left atrium via a nar121
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cava, or coronary fistulae might result in impairment of
normal coronary venous return, so it is very important to
study clear coronary venous drainage before those procedures.4 This patient’s coronary anterograde flow was
too fast to opacify the cardiac veins and coronary sinus.
A retrograde venogram also failed to find the coronary
sinus. We requested MDCT to elucidate coronary sinus
anatomy.
To delineate the coronary sinus, MDCT has been a
useful implement. It became available in 1999. Initial
experiences with detecting coronary heart disease demonstrated a low sensitivity of 37% and high specificity
of 99%.17 As temporal resolution improved and 16-row
MDCT became available, the diagnostic accuracy was
reliably high. 18,19 However, there were only a few
studies that elucidated use of MDCT in cardiac vein anatomy. Cronin P et al reported that helical CT could
delineate anatomy of the left atrium & pulmonary veins
and guide electrophysiologists before atrial fibrillation
ablation. 20 Schwartzman also reported MDCT images
of the left atrium and pulmonary veins are accurate.21 In
this patient, we used 16-row MDCT to demonstrate the
anatomy of coronary sinus before transcatheter coil
embolization.
In conclusion, this is the first documented case of
coronary atresia with large coronary fistulae and mixed
venous drainage. The fistulae could be embolized percutaneouly, instead of by surgical ligation. However, it
should be emphasized that study of the coronary venous
drainage is essential before the procedure, either by retrograde venogram or MDCT.
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冠狀靜脈竇閉鎖合併左側上腔靜脈和大的
冠狀動脈瘻管經線圈栓塞術
陳清埤 1 李國維 2
彰化縣 彰化基督教醫院

廖瓊櫻 2 黃重禮 1
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冠狀靜脈竇閉鎖常合併其他先天性心臟病存在，如左側上腔靜脈、冠狀動脈瘻管或冠狀靜
脈竇壁缺損 (unroofed coronary sinus)。大的冠狀動脈瘻管易導致心肌缺氧，因此應積極治
療，過去是以開心手術來結紮，但外科手術花費較多、傷口較大、且住院時間長。我們報
告一例 43 歲男性，冠狀靜脈竇閉鎖合併左側上腔靜脈和大的冠狀動脈瘻管，因運動性胸悶
入院，我們藉由心導管技術，利用線圈成功將冠狀動脈瘻管栓塞。特別要注意的是：手術
前必需利用 16-排快速電腦斷層或冠狀靜脈竇攝影，將冠狀靜脈解剖看清楚。

關鍵詞：冠狀靜脈竇閉鎖、冠狀動脈瘻管栓塞、16-排快速電腦斷層。
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