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INTRODUCTION

Bicuspid aortic valve (BAV) disease is associated with increased risk for
ascending thoracic aortic aneurysm. However, the risk for aortic
dissection is considered to be moderate.1,2 This discrepancy could
be explained by the high heterogeneity of vascular phenotypes asso-
ciated with BAV disease, which depend on genetics, syndromic form,
and valvular function modifying aortic hemodynamics. Although the
genetic variants involved are only partially identified, the presence of a
familial form of BAV disease appears to be associated with a higher
risk for aortopathy.3 Familial forms represent 10% to 30% all BAV,
with an autosomal genetic transmission and a variable penetrance.
Familial screening is encouraged by current recommendations for
early detection of aortic valve dysfunction and ascending thoracic
aortic aneurysm.4
CASE PRESENTATION

A 63-year-old patient without cardiovascular risk factors nor previous
medical or surgical history was brought to the emergency department
for sudden retrosternal chest pain radiating in the dorsolumbar region,
associated with paresthesia of the right leg. On arrival, he had confu-
sion, with a Glasgow scale of 15, and marked brachial blood pressure
asymmetry. All pulses were detectable, except at the right femoral ar-
tery. A diastolic murmur at the aortic site was found on cardiac auscul-
tation, radiating along the left sternal border. The per-critical
electrocardiogram showed a regular sinus rhythm at 50 beats/min
without repolarization disorder evocative of ischemia, apart from
negative lateral T waves, suggestive of left ventricular hypertrophy.
Initial biological tests showed moderate anemia (hemoglobin 117 g/
L) and renal injury (creatinine 146 mmol/L). Troponin was increased
to 27.9 ng/L (normal range, <19.8 ng/L) and D-dimer level was
>10,000 ng/ml. Arterial gas analysis revealed metabolic acidosis
(pH 7.32) and a lactate level of 2.8 mmol/L. The presence of asym-
metric brachial blood pressure and migratory pain, in the absence of
the right femoral pulse, led the physician to suspect an aortic dissec-
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tion. Type A aortic dissection was confirmed by computed tomo-
graphic angiography, extending from the sinus of Valsalva to the
femoral arteries (Figure 1). It was associated with dissection of the
left upper polar renal artery, superior mesenteric artery, and right
femoral artery. Once the aortic dissection diagnosis was made, the pa-
tient was directly transferred to surgery. Perioperative transesophageal
echocardiography confirmed that the proximal entry of the dissection
was located above the right aortic hemicusp. Also, it showed dissec-
tion flap descending to the sinus with patent coronary arteries
(Figure 2, Video 1). The ascending aortic diameter was 51 mm at
the sinus of Valsalva and 55 mm at the sinotubular junction and
tubular aorta. The aortic valve was not remodeled, with moderate
insufficiency due to dilatation and prolapse of the right hemicusp.
On transesophageal echocardiography, a BAV was suspected, with
partial fusion of the right and left coronary cusps (Video 1), of which
the patient was not aware. These echocardiographic findings were
then confirmed at surgery. The left ventricular function was normal
with no disturbance of the segmental kinetics.

The surgery consisted of a Bentall operation with placement of a
CE-Perimount number 27 bioprosthesis with a Vascutek Valsalva
tube number 30 and reimplantation of the right coronary artery, aortic
arch replacement, and finally a bypass on the brachiocephalic trunk.
Extracorporeal circulation (242 min) with cooling was set up after
cannulation of the right axillary artery and vena cava, with discharge
of the left cavities by cannulation of the right superior pulmonary
vein. Antegrade blood cardioplegia by coronary ostia was repeated
every 20 min.

The postoperative period was uneventful, and the aortic valve bio-
prosthesis and aortic tube echocardiographic control showed no ab-
normality. Antiplatelet therapy and bisoprolol were introduced, as
well as ramipril for newly diagnosed arterial hypertension.

Gross analysis of the aortic valve confirmed the presence of BAV
with a short, thick, and fibrous raphe connecting the left and right
cusps (Figure 3). Ascending aortic pathology found media abnormal-
ities, characterized by fairly extensive alterations of the extracellular
matrix, including mucoid extracellular matrix accumulation, not spe-
cific but fully compatible with aortic injury associated with BAV5

(Figure 4).
At 3 months, control computed tomographic angiography re-

vealed no perianastomotic anomaly of the aortic tube or implanta-
tion of the right coronary or the carotid arteries (Figure 5).
Dissection of the left upper polar renal artery with delayed contrast
enhancement of the upper part of the left kidney persisted, its
lower part being supplied by a left lower polar renal artery origi-
nating from the true channel. The true aortic channel perfused
the upper mesenteric and iliac arteries. Retrospectively, the patient
indicated that his brother was diagnosed with a BAV decades ago.
Family screening was suggested to first-degree relatives to look for
other cases of BAV.
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VIDEO HIGHLIGHTS

Video 1: Perioperative transesophageal echocardiography and
immediate postsurgical evaluation.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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DISCUSSION

BAV associated aortopathy is well known, but the risk for compli-
cation is very difficult to predict given the heterogeneity of profiles
in terms of both valvular and associated aortic phenotype. The risk
for aortic dissection is moderate, although higher than expected in
young subjects. The prevalence of BAV reaches 9% of all aortic dis-
sections before the age of 40, whereas the overall prevalence of
BAV is estimated around 1%.6,7 The main prognostic factor for
acute aortic syndrome is the increase in aortic diameters. New pa-
rameters, focusing on the aortic wall biomechanical properties,
have been proposed to refine the prediction of these acute events
in the life span of BAV.8,9 Moreover, family history of BAV is asso-
ciated with higher risk for increasing ascending aortic size, high-
lighting the possible genetic involvement in the BAV-associated
aortopathy.3 Gene variants such as SMAD6, TBX20, and ROBO4
have recently been identified as genetic factors contributing to
this BAV-associated aortopathy.10-12 However, none of these genes
Figure 1 Initial computed tomographic angiography. Dissection of th
and extension of the false lumen along the aortic arch and the desc
has demonstrated any risk prediction for acute aortic events.
Therefore, in the absence of systematic genetic screening, family
surveys with transthoracic echocardiography remains the easiest
way to identify family cases, which can help to better stratify the
risk at the individual level.

For this reason, the patient could have benefited from a routine
screening when BAV was diagnosed in his brother.4 Awareness of a
BAV allows closer follow-up of aortic diameters, which can detect
aneurysm earlier. In addition, the valve function can be controlled,
as well as the blood pressure level. A thorough dental hygiene is pro-
posed in case of BAV.

This case is particularly interesting because the patient had an incom-
plete raphe (forme fruste),13 rather than a complete raphe, which could
be easily missed on transthoracic and even transesophageal echocardi-
ography. The apparent tricuspid opening in short axis made the diag-
nosis complex, and histologic analysis of the valve allowed BAV
confirmation. The presence of mini-raphe is nevertheless associated
with aortic dilatation and aortic hemodynamic abnormalities.13,14
CONCLUSION

Although not very common, aortic dissection may occur in
BAV-associated aortopathy.15,16 In case of aortic dissection, a thor-
ough examination of the valve (intraoperative transesophageal
echocardiography, surgical observation, and histologic examina-
tion) is necessary and may lead to BAV diagnosis. The conse-
quences are not minor, because aortic dissection associated with
e ascending aorta (A)with entry just above the right hemicusp (B)
ending thoracic aorta (C).
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Figure 2 Perioperative transesophageal ultrasound. Visualization of the true and false aortic channel in longitudinal (A) and transverse
(B) aortic section with the presence of the intimal tear above the aortic valve (A-D). Presence of a dilated sinus of Valsalva just below
the aortic dissection.

Figure 3 Gross analysis of the aortic valve (A, B). A two-fragment valve unit includes the normal-sized, noncalcified, noncoronary
cusp. The second fragment corresponds to the left and right cusps joined by a short, thick and fibrous raphe, confirming the BAV.
Histological section of the aortic valve (C; hematoxylin and eosin stain) with the presence of the raphe between the two cusps
(blue asterisk). The black arrows indicate the fibrosa of the two left and right coronary cusps.
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BAV increases the risk for acute aortic events in case of familial
BAV. In the absence of routine genetic screening, transthoracic
echocardiography should be proposed to all first-degree relatives.
Awareness of a familial BAV allows a better estimation of the risk
for acute aortic events. It is also important to initiate follow-up of
relatives with BAV.



Figure 5 Computed tomographic angiography at 3 months after surgery. Visualization of the aortic tube in sagittal section (A) and
frontal section (B). Aortic dissection persists downstream from the tube, visible at the descending thoracic aortic level (A).

Figure 4 Histologic features observed in the proximal aorta. Interlamellar degeneration with mucoid replacement (mucoid extracel-
lular matrix accumulation; hematoxylin and eosin stain; original magnification �10; A, B). Analysis of the elastic network reveals frag-
mentation and loss of the elastic fibers distributed heterogeneously, sometimes moderately altered (C) and with severe alterations in
some areas (D; elastic stain; original magnification �10).
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SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2020.07.006.
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