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Abstract 
Coronary artery anomalies combined with bicuspid aortic valve are rare but cause perioperative 
complications if not detected on time. Because anomalous coronary arteries vary with respect to 
the ostium’s origin and transverse route, the precise anatomy should be identified preoperatively 
and the procedure modified. We describe a severely stenotic bicuspid aortic valve and anomalous 
coronary artery corrected successfully with a modified valve replacement procedure, illustrating 
the importance of analyzing coronary anatomy preoperatively, regardless of age, to avoid occlud-
ing an anomalous artery’s ostium and to address the anomalies. We describe our modified proce-
dure based on the artery’s location for a safe operation. 
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1. Background 
An anomalous coronary artery, including a single coronary artery, usually has an anomalous origin and traverses 
atypically. Anomalies are found in 1% - 2% of patients undergoing cardiac catheterization [1] [2]. Lipton and 
colleagues proposed three groups and nine subgroups for categorizing single coronary artery anomalies depend-
ing on the site of origin and the main branches’ anatomical distribution [3]. Though rare, anomalous coronary 
arteries can lead to serious complications during cardiac surgery if not recognized preoperatively. We describe 
such an anomaly identified before elective replacement of a bicuspid aortic valve.  

2. Case Presentation 
A 57-year-old man (body surface area, 1.9 m2) presented with exertional dyspnea. Transthoracic echocardio-
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graphy revealed a calcified bicuspid aortic valve (Figure 1) with a mean pressure gradient of 63 mmHg and a 
calculated aortic valve area of 0.78 cm2, consistent with severe stenosis. Left ventricular ejection fraction was 
preserved at 65%. Preoperative coronary angiography demonstrated a single coronary artery above the right co-
ronary cusp. The left coronary artery originated from the proximal portion of the right coronary artery (Figure 
2). Three-dimensional computed tomography angiography demonstrated that the left coronary artery traveled 
anteriorly from its anomalous origin and across the conus arteriosus before anatomically correct bifurcation into 
left anterior descending and left circumflex vessels (Figure 3). No associated coronary artery disease was ob-
served. Aortic valve replacement was performed via full median sternotomy. The ascending aorta was cannu-
lated, and venous cannulation was performed through the right atrium. The patient’s core body temperature was 
slowly decreased to 35.5˚C. Myocardial protection was achieved using a combination of antegrade and retro-
grade cold bloodcardioplegia. The annulus sized to a 23 valve. The right coronary artery ostium was identified 
above the right coronary cusp via preoperative three-dimensional computed tomography angiography. The right 
coronary artery ostium was only 7 mmabove the annulus. We modified the procedure because of this proximity 
and the associated risk of coronary ostium occlusion if we set the valve supra-annularly. The 21-mm Aortic 
Magna Ease Valve (Edwards, Inc., Irvine, CA) was placed intra-annularly using everting sutures. The patient 
recovered uneventfully and was discharged home on postoperative day 7. He provided written informed consent 
for publication of this case report and all accompanying images. 
 

 
Figure 1. Severely calcified bicuspid aortic valve. 

 

 
Figure 2. Single coronary angiography. 



M. Kawabori 
 

 
133 

 
Figure 3. Single coronary 3D CT angiography. 

3. Discussion 
In this case, a single anomalous coronary artery was classified as Group II, Type R II-A because the left anterior 
descending artery arose from the right coronary artery and traversed the anterior surface to reach the inter ven-
tricular groove [3]. As our patient had the anomalous coronary artery and bicuspid aortic valve, many individu-
als with a single coronary artery have additional congenital cardiac anomalies. Ogden and colleagues reported 
that 56/142 patients with a single coronary artery had other congenital cardiac anomalies; seven also had a bi-
cuspid aortic valve [4]. 

Preoperative angiographic analysis of coronary anatomy is of paramount importance for preventing inadver-
tent damage to aberrantly located vessels during the operation. T here have been several reports of patients re-
quiring aortic valve replacement for whom the anomalous circumflex coronary artery was compressed by the 
prosthetic valve’s sewing ring’s annulus [5]. Postoperative myocardial infarction and sudden death several years 
postoperatively have been reported [6]. Valveundersizing is a technique suggested to avoid undue compression 
of an anomalous coronary artery [7] [8]. Although our patient had a 23-mm annulus, a 21-mm valve was placed 
to avoid potential complications. Additionally, during surgery, we found that the coronary ostium was close to 
the annulus and that the valve prosthesis would sit on top of the coronary ostium if placed supra-annularly; 
therefore, we modified the procedure for setting the valve. We used an intra-annular technique instead of a su-
pra-annular technique to avoid possible coronary ostium obstruction by the valve itself. This procedure did not 
result in a prosthetic mismatch. We also used retrograde cardioplegia for additional myocardial protection dur-
ing the ischemic period. 

Coronary anomalies can be readily identified in elderly patients with valvular disease, for whom cardiac ca-
theterization is the standard of care; however, younger patients without risk factors for ischemic heart disease 
may not undergo preoperative coronary anatomy assessment. Given the potential for unrecognized coronary 
anomalies, it appears reasonable to consider coronary imaging for any patient undergoing cardiac surgery evalu-
ation. In younger patients with few or no signs of ischemic heart disease, computed tomography angiography 
may be less invasive than is catheterization. 

4. Conclusion 
Our case illustrates the importance of analyzing coronary anatomy prior to valve surgery regardless of the pa-
tient’s age to avoid damaging the anomalous arteries and to address the anomalies during the operation. De-
pending on the configuration of the coronary ostium and artery, surgeons should consider modifying the valve 
size selection method and the valve-setting procedure. Retrograde cardioplegia is as effective in this single co-
ronary case as it is in normal cases. Because of the late complication risks related to these anomalies, postopera-
tive imaging reassessment should also be considered to confirm that no damage to the coronary artery has oc-
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curred. 
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