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Background Single coronary artery is a rare coronary artery anomaly with an incidence of ,0.03%. The coexistence of coronary artery
anomalies with severe aortic stenosis is extremely rare. Due to the singularity of the coronary artery orifice, the most concern-
ing risk of transcatheter aortic valve implantation (TAVI) in such patients is coronary occlusion, which may very well be
life-threatening.

Case summary An 83-year-old female complaining of chest pain was referred to our hospital for severe aortic stenosis. The multi-slice com-
puted tomography showed a congenital single coronary artery originating from the right sinus of Valsalva. The left coronary
artery branched off of the right coronary artery, and passed between the aorta and main pulmonary artery. The heart team
of the hospital decided to perform TAVI via femoral artery with a balloon-expandable prosthesis, with coronary angioplasty
devices on standby in case of coronary occlusion. The TAVI procedure was performed successfully without coronary occlusion.

Discussion Although there have been some case reports of TAVI in patients with single coronary artery, little is known about the safety of
TAVI in such cases, and which device (such as the balloon-expandable or the self-expandable prosthesis) is preferable. From this
particular case, and accumulation of past and various TAVI experience, the balloon-expandable prosthesis can be a safe device
choice in carefully selected patients with coronary artery anomalies.
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Learning points
• Although coronary anomalies in younger patients are detected earlier in life or result in sudden cardiac death, they are often incidentally

detected in elder patients in tandem with heart disease other than coronary artery disease.

• Transcatheter aortic valve implantation can be performed safely by careful selection of patients with coronary artery anomalies.

• For safe procedure of transcatheter aortic valve implantation, a detailed analysis of anatomical features of the aortic valve complex is
crucial.
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Introduction
Around 0.8–1.3% of patients present with coronary artery anomal-
ies, among whom those having a single coronary artery are especially
rare, with an incidence rate of 0.015%.1 Younger patients with these
anomalies exhibit exertional syncope, myocardial infarction,
exercise-induced arrhythmias and cardiac arrest, whereas older
patients are usually asymptomatic.1 The coexistence of coronary ar-
tery anomaly and severe aortic stenosis (AS) is extremely rare.
However, with the widespread use of transcatheter aortic valve im-
plantation (TAVI), several publications have been available on coron-
ary artery anomalies in patients with severe AS treated with TAVI.2–6

We herein report a patient with a single coronary artery originating
from the right sinus of Valsalva (SOV) and severe AS who had been
successfully treated using a balloon-expandable (BE) prosthesis.

Timeline

Case presentation
An 83-year-old female presented with recurrent chest pain without
any episode of syncope or exertional dyspnoea. Her medical history
included hypertension and diabetes. Her physical examination
findings were as follows: pulse rate, 78 b.p.m.; blood pressure,
122/70 mmHg; oxygen saturation, 98% in room air; systolic ejection
murmur at Levine Grade III/VI; and no rales or crackles in the lung
field. Transthoracic echocardiography revealed severe degenerative
AS. The peak velocity was 3.8 m/s, the mean pressure gradient
over the aortic valve was 36.5 mmHg, the aortic valve area was
0.59 cm2/m2, with a preserved global ejection fraction of 76.0%,
and the indexed stroke volume was 45 mL/m2. Transoesophageal
echocardiography showed calcification and limitation of motion in
each leaflet and planimetry of anatomical aortic valve area of
0.47 cm2/m2 (see Supplementary material online, Video S1). The
patient had a low flow rate of 180 mL/s. Thus, the patient was diag-
nosed with normal-flow low-gradient severe AS. Cardiac computed
tomography showed that the entire left coronary artery (LCA) ecto-
pically originated from the right SOV and that the orifice shared a
common ostium with the right coronary artery (RCA; Figure 1).
The LCA passed between the aorta and the main pulmonary artery
before its anatomically correct bifurcation into the left anterior des-
cending artery and left circumflex artery. All branches of the single
coronary artery were free of significant atherosclerosis. The aortic
annulus to coronary ostium distance was 12.9 mm, and the right si-
nus width was 26.5 mm (Figure 2). Given that the patient was an
octogenarian with a vulnerable status according to the Canadian
Study of Health and Ageing Clinical Frailty Scale, our heart team
decided on TAVI via the transfemoral approach. The team selected
a 23 mm SAPIEN 3 while placing a 0.014 inch angioplasty guidewire
and balloon in the LCA for coronary artery protection during
TAVI.The surgery was performed successfully without any coronary
obstruction or significant perivalvular leakage (Figure 3, see
Supplementary material online, Video S2). Concomitant selective cor-
onary angiogram through SAPIEN 3 showed coronary artery patency
(Figure 3B). The post-procedural course was uneventful, and the pa-
tient was discharged on day 7 and has since been asymptomatic with-
out vasodilators or beta-blockers.

Discussion
Fatal coronary obstruction remains the most catastrophic complica-
tion during TAVI in patients with AS with an anomalous single
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Admitted to a regional hospital due to chest pain
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Day 1 Admitted for examination of aortic stenosis.

Transthoracic echocardiography showed

normal left ventricular systolic function, and

aortic stenosis with peak velocity of 3.8 m/s and

mean pressure gradient over aortic valve of

36.5 mmHg.

Day 2 Computed tomography (CT) scan of the heart

showed a single coronary artery from the right

sinus of Valsalva. Left coronary artery (LCA)

passed between the aorta and the pulmonary

artery. The CT scan also showed calcified aortic

valve.

Day 4 Transoesophageal echocardiography showed
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scenario, the native right cusp leaflet, which
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the left main artery.
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effective orifice area of 0.93 cm2/m2.
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coronary artery. In fact, some case reports have described the use of
SAPIEN-XT (Edwards Lifesciences, Irvine, CA, USA) or CoreValve
(Medtronic, Minneapolis, MN, USA)2–7 in similar cases.
Accordingly, Dursun et al.4 reported that the self-expandable (SE)
valve might be advantageous over the BE valve given its recapturable
property to avoid coronary obstruction during the procedure. In our
case, however, the SOV (Figure 2A) was not large enough for the im-
plantation of a 26 mm Evolut, which could be selected for those with
an annulus perimeter of ≥62.8 mm. In cases using the BE prosthesis,
prosthesis oversizing should be minimized to avoid coronary com-
pression considering the report by Sorbets et al.3 showing that a
1:1 ratio seemed reasonable. Given that the annulus area in this
case was approximately 355 mm2 (Figure 2A), we decided on a
23 mm SAPIEN 3 with underfilling. Although the necessity of

coronary protection intervention might be controversial, our heart
team decided to pre-emptively place coronary angioplasty devices
to quickly address any concomitant coronary occlusion should it oc-
cur during TAVI. Themost important points when using the BE pros-
thesis, especially in patients with a single coronary orifice, are careful
patient selection and accurate imaging analysis.
Recently, head-to-head comparisons of SE and BE valves have

been published. France’s nationwide registry reported that the BE
valve promoted a significantly lower rate of all-cause mortality, car-
diovascular mortality, and re-hospitalization for heart failure com-
pared with the SE valve.8 However, the SOLVE-TAVI and
CHOICE trials with follow-up periods of 30 days and 5 years, re-
spectively, reported no statistically significant difference.9,10 As
such, the pertinent question regarding which valve is the best for

Figure 1 Cardiac computed tomography of the single coronary artery originating from the right coronary cusp. RCA, right coronary artery;
LCA, left coronary artery; LAD, left anterior descending artery; LCx, left circumflex artery.
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Figure 2 Computed tomography data of the aortic complex (A) and coronary artery (B and C ). The sinus of Valsalva and sinotubular junction
were anatomically small for the annulus size. The coronary height was sufficient for transcatheter aortic valve implantation. No heavy calcification
was noted on the leaflet tips. In the case of coronary occlusion during transcatheter aortic valve implantation, the coronary orifice was too large to
treat solely with coronary intervention. RCC, right coronary cusp; LCA, left coronary artery; LCC, left coronary cusp; LVOT, left ventricular outflow
tract; NCC, non-coronary cusp; SOV, sinus of Valsalva; STJ, sinotubular junction.

Figure 3 (A) Aortic root angiography during SAPIEN 3 deployment. (B) Selective coronary angiogram through SAPIEN 3. RCA, right coronary
artery; LCA, left coronary artery; LAD, left anterior descending artery; LCx, left circumflex artery.
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each patient remains unanswered.11 Table 1 summarizes the pros
and cons of the SE and BE valves. However, Table 1 only presents
the available platforms in Japan: SAPIEN 3 for the BE valve and
Evolut family for the SE valve. Although the BE valve can be deployed
precisely, the retrievable SE valve may be advantageous to recover
during intra-procedural coronary obstruction. After weighing the
options for single coronary artery cases, we believe that SE valves
should be the primary choice. However, in cases with small SOV
or lower risk of coronary obstruction, BE valves can be viable
(Figure 4).

The heart team discussed bailout strategies for coronary occlusion
prior to TAVI. In our case, the RCA and LCA shared a common ost-
ium, which was 5.8× 10.1 mm (Figure 2C). Coronary balloon angio-
plasty would only partially improve coronary flow, and coronary
stents were unsuitable due to the exceedingly high risk for

incomplete apposition. Therefore, to stabilize systemic haemo-
dynamics, conversion to surgical procedure would be necessary im-
mediately following coronary angioplasty. In this scenario, the native
right cusp leaflet, which would be occluding the coronary artery ori-
fice, would have been removed via a small incision in the ascending
aorta to relieve the coronary obstruction.

Conclusion
Considering the small number of cases, the safety of TAVI in patients
with anomalous coronary arteries remains unclear. Although the SE
valve seems advantageous to avoid coronary obstruction, the BE
valve could be safely delivered in carefully selected patients with
anomalous coronary arteries originating from the right SOV.
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Table 1 Pros and cons of the self-expandable and balloon-expandable valves in single coronary artery cases

Pros Cons

Self-expandable valve • Recapturable, allowing accurate device

positioning

• Supra-annular leaflet function, associated with

better haemodynamics

• Valve size limitation due to the anatomical characteristics of the aortic

valve complex

• Higher rate of atrioventricular conduction disturbance

• Difficult access to the coronary artery post-TAVI

Balloon-expandable

valve
• Precise valve positioning

• Lower rate of atrioventricular conduction

disturbance

• Potential risk of patient–prosthesis mismatch in cases of smaller valve

size (e.g. SAPIEN 3 20 mm/23 mm)

Figure 4 Flow chart of prosthesis selection in cases with single coronary artery. SOV, sinus of Valsalva.
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