@ E S C European Heart Journal - Case Reports (2024) 8, 1-5

European Society https://doi.org/10.1093/ehjcr/ytac097 i i i
of Cardiology p g jer/yt Cardiovascular imaging

Unicuspid aortic valve by cardiac computed
tomography: the best view is from the
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Unicuspid aortic valve (UAV) is a rare valvular heart disease and a challenging diagnosis. Advanced imaging techniques, particularly
cardiac computed tomography (CT), appear to be invaluable tools to correctly identify this disease pre-operatively, as this may have
an impact on the optimal surgical treatment.

We describe the case of a young patient admitted with heart failure, due to a severely stenotic UAV. Cardiac CT allowed adjusting
the imaging plane to the best view in two orthogonal planes to identify the top of the ‘dome’ and to accurately measure the smallest
valve opening by planimetry. Surgical inspection confirmed a rare case of acommissural UAV.

Cardiac CT angiography is crucial to understand the complexity of UAV disease and to differentiate the acommissural from the
unicommissural type. Accurate positioning of the imaging plane through the smallest valve opening in systole reduces the risk of
missing the diagnosis of this rare disease.
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A young patient presented with severe aortic stenosis secondary to a unicuspid aortic valve (UAV).

e To understand the morphology of UAV.

e To be able to differentiate the acommissural type from the unicommissural type of UAV.

e To emphasize the importance of cardiac computed tomography angiography to fully explore the UAV.

0.02%) with a male-to-female ratio of 4/1." As it is a rare condition, the
diagnosis can be challenging. Herein, we describe the case of a young patient

Bicuspid aortic valve (BAV) is the most common congenital heart defect, admitted with heart failure, due to a severely stenotic UAV. This case high-
with a prevalence rate estimated between 0.5 and 2%. In contrast, the lights the importance of cardiac computed tomography (CT) to
prevalence rate of unicuspid aortic valve (UAV) is far lower (around differentiate the acommissural type from the unicommissural type of UAV.
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Summary figure

Case presentation

A 23-year-old man was referred to our hospital with progressive dys-
pnoea on exertion over a course of several months. In his past medical
history, we found that he was operated upon in childhood for an aortic
coarctation with concomitant closure of a ventricular septal defect. A
mildly stenotic aortic valve (AV, initially labelled as BAV) and a para-
chute mitral valve were also diagnosed in childhood. He was lost to car-
diologic follow-up since the age of 12.

On admission, his blood pressure was 100/65 mmHg, heart rate
105 b.p.m., and oxygen saturation 96% on room air. A physical exam-
ination revealed a Grade 4/6 systolic ejection murmur at the right
upper sternal border and a diminished S,. The electrocardiogram
was remarkable for sinus tachycardia with repolarization abnormal-
ities. Transthoracic echocardiography (TTE) showed a dilated left ven-
tricle (LV, end-diastolic volume index: 110 mL/m?) with moderate LV
systolic dysfunction: an ejection fraction of 35%. The AV was not cal-
cified, but its morphology was not clearly seen by TTE. A low-flow/
low-gradient severe aortic stenosis was suspected with a cardiac index
of 2.3 L/min/m?, a peak aortic jet velocity (Vi) Of 3.2 m/s, a mean gra-
dient of 28 mmHg, and a calculated AV area of 0.7 cm?. At low-dose
dobutamine stress echocardiography, the V.. increased to 4.1 m/s,
the mean gradient rose to 49 mmHg, and the valve area remained
at 0.7 cm?, demonstrating the presence of true severe aortic stenosis.

Diagnostic assessment

Trans-oesophageal echocardiography (TEE) suggested the diagnosis
of UAV with an eccentric opening, severe valve stenosis, and mild
regurgitation (see Supplementary material online, Videos S1-S3).
To better understand the functional anatomy of this non-calcified AV
stenosis and to assess the thoracic aorta, a gated cardiac CT was per-
formed. In the diastolic phase, the AV appeared like a BAV, with a fusion
of the left coronary and non-coronary cusps, without visible raphe
(Figure 1). The ascending aorta was not dilated (39 mm), and there was
no residual stenosis at the coarctation site. No aspect of hypertrophic car-
diomyopathy, sub-aortic membrane, or supravalvular stenosis was found.

Aspect of unicuspid aortic
valve is depending on the
plane section level

The higher the valve is cut,
the smaller the opening
orifice, confirming the three-
dimensional shape of a dome

Figure 1 Cardiac computed tomography angiography: a diastolic
transverse view of the valve. In diastole, the valve looks like a bicuspid
aortic valve with left coronary and non-coronary cusps fusion.

The coronary arteries were normal. Other associated congenital anomal-
ies were ruled out.

In the systolic phase, AV opening was typically like a dome in the sagittal
plane (Figure 2; Supplementary material online, Video S4). In the transverse
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Figure 2 Cardiac computed tomography angiography: a systolic sa-
gittal view of the valve showing the dome shape of the valve.

plane, the valve opening was central and rather circular, without any func-
tional commissure (Figure 3A; Supplementary material online, Video S5).
These findings were consistent with the diagnosis of acommissural
UAV. Of note in this case, the CT imaging plane was critical: when the im-
aging plane passed through the base of the ‘dome’, the valve opening
looked almost normal, with the exception of three tiny raphes
(Figure 3B). As the section plane is moved towards the top of the
dome, the valve opening becomes central, severely reduced, and without
any visible raphe. Thus, cardiac CT makes it possible to move the imaging
plane to the best view in two orthogonal planes to accurately measure the
smallest valve opening by planimetry.

Interventions

The patient underwent surgical AV replacement with a mechanical (bi-
leaflet) AV, based on his informed treatment choice. Surgical inspection
confirmed a UAV without any functional commissure but with three
thin raphes (Figure 4). The post-operative course was uneventful.

Follow-up

Surgery led to the resolution of all symptoms. More than 2 years after
surgery, the patient is still asymptomatic from the cardiovascular point
of view. His bi-leaflet aortic prosthesis is perfectly functioning, without
significant regurgitation or stenosis. The left ventricular ejection frac-
tion has improved to 50%.

Discussion

The diagnosis of UAV is challenging. In our case, the use of multi-planar
reconstruction by cardiac CT established this diagnosis. Unicuspid aortic

Figure 3 The aspect of valve opening depends on the section plane. The higher the valve is cut, the smaller the opening orifice, confirming the three-
dimensional shape of a dome. (A) Section at the top of the dome. (B) Section at the base of the dome, where three tiny raphes can be seen (¥).
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valve may be associated with other congenital defects such as an anomal-
ous connection of the coronary arteries, aortic aneurysm, or coarctation.
Two types of UAV are commonly described: the unicommissural type and

Figure 4 Surgical piece (ventricular aspect). The aortic valve was
excised in one piece, confirming the acommissural unicuspid aortic
valve where three tiny raphes can be seen.

Acommissural

the acommissural type (Figure 5)." By TEE or cardiac CT, a unicommissural
AV has two raphes with an eccentric valve opening limited to the function-
al commissure, which is “slit-shaped’. Given the presence of two raphes,
the unicommissural AV was labelled as ‘Type 2-BAV’ in the Sievers and
Schmidtke classification, which is controversial.* Of note, the unicommi-
sural AV is not so rare: in adult patients with surgically excised stenotic
AVs, the estimated prevalence rate of the unicommissural AV is up to
5%.% When compared with the acommissural type, the clinical progres-
sion of the unicommisural AV is usually slower, and patients may remain
asymptomatic until the 3rd to 4th decade of life. An acommissural AV is
exceptionally seen in adulthood because it leads to severe aortic stenosis
at an early age with the need for surgical correction in childhood.
However, 4 cases of acommissural UAV were previously reported in a
series of 932 adult patients operated upon for aortic stenosis.” It is com-
monly assumed that the acommissural type has no visible raphe or any
functional commissure: valve opening is central and ‘pinhole shaped’.
Our case supports the fact that three raphes might be present in the
acommissural type. The AV, excised in one piece by the surgeon, nicely
demonstrates the central ‘pinhole’ orifice, the lack of any true commis-
sure, and the three raphes in our patient (Figure 4). Moreover, our pa-
tient’s surgical piece is very similar to that of the four latter cases of
acommissural AV described by Roberts and Ko.? By TEE or cardiac CT,
the ‘central dome’ opening is characteristic of an acommissural AV. It
can be imagined like the Dome of the Pantheon in Rome with a very re-
stricted opening at its top (see Supplementary material online, Figure S1).
Guidelines make no specific mention of the management of UAV patients.
However, it is important to consider the therapeutic challenge of this
pathology, given the young age of the patients. In the presence of UAV,
the most frequently discussed therapeutic options are mechanical valve
replacement, surgical valve repair by bicuspidization (a few cases of tricus-
pidization have also been described), or the Ross procedure.” Identifying
unicuspid valves prior to surgery is therefore essential, since in some cases,
a thorough analysis of the valve anatomy leads to specific repair techni-
ques, with potential outcome improvement.

Conclusion

We present the case of aortic stenosis in a young adult, secondary to an
acommissural UAV. Our case highlights the crucial role of advanced

Unicommissural

Coronary ostia

Central opening,
3 raphes (dotted lines)

Eccentric “slit-like” opening
2 raphes (dotted lines)

Figure 5 A diagram illustrating the two types of unicuspid aortic valve: acommissural vs. unicommissural.
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imaging techniques, particularly cardiac CT: accurate positioning of the
imaging plane through the smallest valve opening in systole might re-
duce the risk of missing the diagnosis of UAV. The importance of cor-
rectly identifying this valve disease pre-operatively is emphasized, as this
may have an impact on the optimal surgical procedure. Cardiac CT is
key to overcome the complexity of UAV and to differentiate the acom-
missural type from the unicommissural type.
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