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Abstract
Bicuspid aortic valves (BAV) can be associated with aortopathy and coronary anomalies. We report the case
of a 60 year-old woman undergoing surgery for severe aortic stenosis due to BAV and an ascending aortic
aneurysm. During the procedure, an uncommon anomalous origin of the left main coronary artery from the
posterior commissure with intramural takeoff of the left coronary artery was found. Routine pre-operative
coronary angiography had failed to identify this anomaly. To avoid ischemic events or left main coronary lesions,
we placed the aortic bioprosthesis by respecting the commissures, not to occlude the anomalous coronary ostium.
The association of BAV, aortopathy and coronary anomalies is a rare finding. Awareness of the anatomy of the
coronary arteries in patients with BAV should be considered mandatory to avoid catastrophic consequences and
to select the appropriate surgical procedure.
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INTRODUCTION
Bicuspid aortic valves (BAV) are the most common congenital heart defect, affecting 1% to 2% of the
general population[1], and are often associated with aortic aneurysms and occasionally, with coronary
anomalies.
© The Author(s) 2020. Open Access This article is licensed under a Creative Commons Attribution 4.0
International License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
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Figure 1. Surgical view of the aortic valve and the left main ostium during the procedure. A: native valve in situ, left main ostium located
in proximity to the posterior commissure; B: marked stent location after native valve removal; C: implanted bioprostethic valve; the valve
stents are not in conflict with the left main ostium, which has been left in its original location

Various classifications have been introduced to describe the different morphologies of BAVs. One of the
most used in clinical practice is the Sievers classification. Introduced in 2007, it is based on the number of
raphes to define the phenotype of the BAV, and includes three classes: types 0 (no raphe), 1 (one raphe) and
2 (two raphes); type 0 valves are divided into anteroposterior (AP) or lateral according to spatial position
and orientation between the cusps and the coronary ostia[2].
BAVs can develop stenosis or regurgitation and be associated with vascular anomalies. Some studies claim
that ascending aortic dilatation is the most common vascular anomaly found in patients with BAVs[3].
Various mechanisms are involved including cystic medial necrosis, fragmentation of elastic fibers or the
loss of smooth muscle cells in the ascending aorta wall[4]. The association between BAV and coronary
anomalies has been described as a rare finding in the current literature[5-7]. We report a case of BAV stenosis
associated with an ascending aortic aneurysm and a positional anomaly of the left main coronary ostium.

CASE REPORT
A 60-year-old woman presented with acute respiratory distress and chest pain to the emergency room.
Her main cardiovascular risk factors included smoking, recurrent bronchitis, hypercholesterolemia,
β-thalassemia trait and a family history of coronary artery disease.
On admission, trans-thoracic echocardiography revealed a dilated ascending aorta (45 mm) with a normal
aortic root, severe aortic valve stenosis (mean gradient 83 mmHg) in the presence of bicuspid aortic valves,
and a regular left ventricular ejection fraction (50%). Coronary angiography revealed apparently normal
coronary anatomy without any critical lesion [Video 1]. Chest x-ray, EKG and Doppler examination of the
supra-aortic vessels did not elucidate any anomaly. The patient was therefore transferred to our Division
for surgical treatment. We planned for replacement of the aortic valve and ascending aorta through a ministernotomy approach, according to current guidelines[8,9].
In the operating room, a Sievers type 0 AP BAV was recognized. The left main coronary ostium was found
to originate in proximity to the posterior commissure, having an intramural take-off and, it was surrounded
by thick fibrous tissue, possibly due to acquired jet lesions [Figure 1A]. Interestingly, this anomaly was not
detected during the previous routine angiography [Video 1].
Once the native leaflets had been removed and the annulus decalcified, we chose to implant a bioprosthetic
valve (Carpentier Edwards Magna Ease size 21), respecting the patient’s wishes.
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We marked the location of the bioprosthetic valve stent to avoid the left main lesion and/or mechanical
obstruction [Figure 1B]. The fibrous tissue around the ostium was deliberately left intact to avoid
inadvertent dissection [Figure 1B and C]. After valve implantation, the ascending aorta was replaced
with a 26 mm-Dacron Hemashield tube graft (Meadox Medicals, Inc., Oakland, New Jersey, N.J. USA).
2D-echocardiography showed good valve function postoperatively with no leak. The postoperative clinical
course was uneventful otherwise and no ischemic events occurred. At 6-month follow-up, the patient is
alive, asymptomatic and NYHA class I.

DISCUSSION
Our case included aortopathy and coronary anomaly in a patient with BAV. Coronary anomalies are rare
and are found in less than 1% of the general population[10]. Their association with BAVs has been reported,
but there is a lack of focused studies in the literature to draw conclusions on detecting these anomalies
and the related operative risks[11]. Interestingly, routine coronary angiography failed to detect the left main
coronary ostium origin anomaly. This is not completely unexpected since a high incidence of false negatives
has been reported when the anomaly involves the coronary origin[12]. The location, orientation, height and
number of coronary ostia may necessitate different surgical approaches, not only during valve replacement
surgery, but during valve repair and valve sparing surgery too[13]. During aortic valve replacement, it is
crucial to rotate the prosthesis so that the stent does not interfere with the anomalous coronary ostia. The
surgeon must be careful not to damage the coronary origin to avoid potentially catastrophic ischemic
events. In cases of intramural take off of the left coronary artery, as seen in our patient, the aortic root must
be manipulated with caution. If rotating the prosthesis is not sufficient to avoid the risk of ischemia, other
treatment options include unroofing the intramural segment, creation of a “neo-ostium” in the appropriate
sinus, reimplantation of the ostium, translocation of the pulmonary artery, and pericardial patching of
the aorta and proximal anomalous coronary artery[14,15]. Occasionally, coronary artery bypass grafting
is used but it is generally not recommended[14]. We must be aware of coronary anomalies even during
aortic root surgery. Valve sparing surgery is feasible, although it may be necessary to associate it with
corrective surgery of the coronary anomaly. A careful surgical plan is mandatory for successful coronary
reimplantation and to avoid air embolism[16].
Despite being used off label with BAV, there are increasing numbers of Transcatheter Aortic Valve
Replacement procedures in the last few years[9]. In view of the asymmetric nature of the BAV orifice
and heavy regional calcification, the risk of ischemia related to coronary anomalies during transcatheter
procedures is not negligible[17].
Unfortunately, there is a gap in knowledge such that we are not currently able to identify patients with
coronary anomalies and a high risk of ischemia, and to properly stratify the related surgical risk to the
correction of coronary anomalies[15].
Considering the potential issues, an accurate pre-operative diagnosis is crucial to avoid adverse outcomes.
Since routine angiography cannot be conclusive, as seen in our case, the use of gated coronary-CT, 3D
echocardiography or magnetic resonance imaging may be considered[18].
In conclusion, coronary anomalies may be associated with BAVs with potential implications for invasive
valve procedures. If underestimated or not recognized, coronary anomalies can lead to catastrophic
outcomes.
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