
P
os

te
d

on
A

u
th

or
ea

21
M

ar
20

21
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

63
22

18
.8

06
75

78
8/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Mobilization of an anomalous retro aortic coronary artery to

prevent myocardial ischemia after aortic valve replacement

José Máximo1, Paulo Pinho1, and Jorge Casanova1

1Centro Hospitalar Universitário de São João

March 21, 2021

Abstract

During valvular surgery, abnormal coronary distribution, especially if unidentified by preoperative exams, may put coronary

arteries at risk of damage. In this case report, we describe the approach to an anomalous right coronary artery during aortic

valve replacement.
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. Alameda Hernâni Monteiro, s/n, 4200-319, Porto, Portugal

Case Report

A 73-year-old male with the diagnosis of severe aortic stenosis was admitted in our cardiac surgery center for
aortic valve replacement. He was otherwise healthy and his preoperative study, consistent with severe aortic
stenosis, further revealed an anomalous origin of the left circumflex artery. As revealed in the coronariogram
(Figure 1), the circumflex artery originated in the right coronary sinus, adjacent to the right coronary artery
origin, and continued with a retro aortic trajectory, at the level of the aortic valve leaflets, until joining its
most usual course in the atrioventricular groove. A thoracic computed tomography angiogram scan confirmed
the finding (Figure 2).

After sternotomy, heparinization and mild hypothermic cardiopulmonary bypass (CPB) institution, a trans-
verse aortotomy was performed, followed by an extensive periaortic dissection, to ensure the individualization
of the anomalous coronary artery. The bicuspid aortic valve was considerably calcified, with fusion of the
right coronary and non-coronary coronary sinuses. The left circumflex artery followed a periannular path,
initially between the aortic wall and the left atrium, proceeding posteriorly between the aorta and the right
pulmonary artery. We proceeded to aortic valve excision and annular debridement. Afterwards, a meticu-
lous dissection of the anomalous circumflex artery was undertaken, starting from its origin, following to the
lateral and posterior aspects of the aortic wall. To avoid kinking, both right and circumflex origins were
buttoned from the aorta and, after complete dissection of the anomalous coronary (Figure 3), re-implanted
at an higher level. Finally, a size 23 Perimount bioprosthesis was seated in place, under direct visualization
of the anomalous coronary.

After coming off CPB, the intraoperative transesophageal echocardiogram (TOE) revealed normal prosthesis
function, preserved left ejection fraction and patent left circumflex artery (Figure 4). The post-operative
course was uneventful, and the patient was discharged home after 6 days.

Discussion

Coronary artery anomalies occur in about 1-2% of the general population but are more frequently described
in association with bicuspid aortic valves. [1]

Anomalous origin of the circumflex artery from the right aortic sinus is a frequent variant and usually takes
a retro artic and retro pulmonary route before reaching the left atrioventricular groove and is usually a
benign finding, without any clinical consequence. [2]However, during aortic valve replacement, risks emer-
ge, including (1) damage to the coronary during aortotomy or valve resection, (2) unseen coronary ostium
obstruction by the prosthesis, (3) suture ligation of the artery during prosthesis implantation or (4) com-
pression or distortion of the artery by the prosthesis ring. Complications may appear right after or soon after
surgery, but also long time after, reportedly due to arrhythmogenic heart ischemia from circumflex artery
compression and distortion over time. [3]

Although only a few reports addressed this issue to date, best outcomes are described when mobilization of
the anomalous retro aortic coronary artery is performed. [4] Bypass grafting of the left circumflex has been
used [5] , but initial competitive flow from the patent native vessel may render it useless. Implantation of
undersized prosthesis, with sutures low below the aortic annulus, did not avoid coronary compression and
the need for urgent percutaneous intervention after surgery [5] .

Implantation of a stentless bioprosthesis may prevent the compressive effect of a rigid ring of the stented
valves on the anomalous coronary.[2] However, the risk of coronary damage, distortion or ligation still
exists, either during the excision of a calcified aortic valve and annular debridement or due to the close
relation of the prosthesis sutures to the anomalous vessel, during valve implantation. Transcatheter aortic
valve implantation may also compress a retro aortic left circumflex coronary artery, especially during valve
balloon expansion.

Conclusion
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. We describe a case of an anomalous circumflex artery from the right aortic sinus, with retro aortic and justa-
annular course. Although benign, this common anatomic variant, particularly associated with bicuspid aortic
valves, may cause immediate severe complications or sudden death, even years after aortic valve replacement.
Exhaustive preoperative study, careful surgical planning and attention to the coronary origin and course are
of uttermost importance when performing aortic valve surgery.
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Legends

Figure 1 – Coronary angiogram frame showing an anomalous left circumflex artery arising very close to the
right coronary artery and following a retro aortic course.

Figure 2 – Computed tomography angiogram of the thorax, showing the origin of the anomalous left cir-
cumflex artery (A), reaching its lowest point (B) before continuing between in the space between the aortic
root and the left atrium (C), and joining the usual path in the atrioventricular groove (D). Arrows point to
the vessel in each frame.

Figure 3 – Circumflex artery freely dissected from the lateral and dorsal aortic walls.

Figure 4 – Doppler flow echocardiogram frame showing a patent vessel between the lower aorta and the left
atrium.
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