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Case Report

A Case of Aortic Dissection with Bicuspid Aortopathy for Prosthetic

Valve Dysfunction
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ABSTRACT

Patients with bicuspid aortic valves are prone to aortic complications. Here, we present a
72-year-old man for whom prosthetic replacement of a stenotic bicuspid aortic valve had been per-
formed 2004. After surgery, the patient was followed up as an outpatient with yearly echocardiograph-
ic and computed tomographic examinations. A recent routine checkup revealed an ascending aortic
diameter of 45 mm, mild prosthetic valve regurgitation, moderate-to-severe stenosis, and a peak
pressure gradient of 47 mm Hg. Eight months later the patient complained of dyspnea. Echocardiog-
raphy showed severe aortic regurgitation and stenosis (peak pressure gradient, 58 mm Hg) and an in-
timal flap in the ascending aorta with jet blood flow towards the posterior aortic wall. Computed to-
mography showed localized dissection and dilation of the ascending aorta (56 mm in diameter). Emer-
gency aortic valve re-replacement and partial aortic arch replacement were performed. A dissecting
entry tear was found during surgery at the posterior aortic wall. This case of structural valve dysfunc-
tion with rapidly progress ascending aortic enlargement and aortic regurgitation suggests that aggres-
sive surgical treatment should be considered in such cases.

(Jikeikai Med J 2021 ; 68 ; 15-8)
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INTRODUCTION

Patients with bicuspid aortic valves are prone to aortic
complications. However, still controversial are the effects of
the ascending aorta diameter at the time of aortic value re-
placement surgery and whether the ascending aorta and the
aortic valve should be simultaneously replaced. The Japa-
nese Circulation Society states that simultaneous replace-
ment should be performed if the ascending aortic diameter
is = 55 mm". Furthermore, a study of patients with bicuspid
aortic valve has found that aortopathy is avoided by only

43% of patients with an ascending aortic diameter of > 45
mm?. Aortopathy might be caused by the original weakness
of the aortic wall ; however, additional factors of aortopathy
might be other problems of blood flow.

In the present case report, we describe a case of aortic

dissection associated with prosthetic valve dysfunction.

CASE REPORT

A 72-year-old man complicated Parkinson’s disease
presented to our institution with dyspnea. In 2004 the pa-
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Diastole

Fig. 1. Preoperative echocardiography (diastole and systole)

Systole

An intimal flap in the ascending aorta was seen during systole with jet blood flow towards the posterior aortic wall.

tient had undergone prosthetic replacement with a 21-mm
Carpentier-Edwards Perimount stented valve (Edwards
Lifesciences Corp., Irvine CA, USA) of a bicuspid aortic
valve that was causing stenosis. At that time the diameter
of the ascending aorta was 40 mm. After surgery, the pa-
tient was followed up as an outpatient with yearly echocar-
diographic and computed tomographic (CT) examinations.

At a routine checkup 8 months before dyspnea devel-
oped, examinations had revealed an ascending aortic diame-
ter of 45 mm with mild prosthetic valve regurgitation, mod-
erate-to-severe stenosis, and a peak pressure gradient of
47 mm Hg. The patient was asymptomatic at that time. An
examination 1 year earlier had found no aortic valve regur-
gitation.

Because of the dyspnea, the patient was admitted on
an emergency basis to our institution and exhibited pro-
gression of prosthetic valve dysfunction. Echocardiography
showed severe aortic regurgitation and stenosis (peak pres-
sure gradient, 58 mm Hg). An intimal flap in the ascending
aorta was noted with jet blood flow towards the posterior
aortic wall (Fig. 1). A CT examination within the aorta
showed localized dissection of the ascending aorta with a
dissecting entry tear at the posterior aortic wall.

The diameter of the ascending aorta, as shown with
CT, was 56 mm and was enlarged much greater than it had
been 8 months earlier (Fig. 2). Emergency aortic valve re-
replacement and partial aortic arch replacement were per-

formed. Operative examination revealed that the Carpenti-

er-Edwards Perimount valve had been torn at both ends of
the noncoronary cusp (Fig. 3). The posterior wall of the as-
cending aortic had a dissecting entry tear to the false lu-
men. We concluded that the jet blood flow had been gener-
ated via prosthetic valve stenosis and had exacerbated bi-
cuspid aortopathy.

Although rehabilitation was challenging because the
patient had Parkinson’s disease, he was discharged without
complications 2 months later. Based on the patient’s pre-
sentation and findings, we suggest that despite variation in
the recommended timing of surgical intervention, surgeons
assessing patients with bicuspid aortopathy might want to
consider earlier treatment.

DiscussIoN

Bicuspid aortic valve is the most common congenital
heart disease and has a prevalence in the population of 2%°.
These valves are associated with a lifetime risk of aortic
dissection of 6%, which is 9 times as high as that of the
age- and sex-matched general population®. Bicuspid aortic
valve accounts for 15% of cases of aortic dissection. In addi-
tion, an estimated 5% of patients with bicuspid aortic valve
die of aortic dissection®.

When the present patient underwent prosthetic aortic
valve implantation in 2004, the ascending aortic diameter
was 40 mm. A study of patients with bicuspid aortic valve
and an aortic diameter of 40 to 45 mm found that aortopathy



March, 2021

- [ 4 .k':...*.l '-,ll
SN Cleavage of the noncoronary cusp |

Dissection with Valve Dysfunction 17

True lumen

¢ B
,1_, N
_‘1 )
'.'

L

ra

Entry tear

"‘l "L' n

.

Fig. 2. Three-dimensional computed tomography within the ascending aorta
Computed tomography within the ascending aorta showed localized dissection and dilation of the ascending aorta (56 mm

in diameter).
LCO ; Left Coronary Ostium

Fig. 3. Photograph of the broken prosthetic valve
Operative examination revealed that the Carpentier-
Edwards Perimount valve had tears (indicated by ar-
rows) at both ends of the noncoronary cusp.

was avoided by81%”. However, another study has conclud-
ed that replacing the bicuspid valve alone does not improve
aortic disease®. Our literature search did not find any stud-
ies demonstrating a mechanism by which jet blood flow (as

seen in our patient) resulting from structural prosthetic

valve dysfunction (SVD) stimulates the aortic wall to cause
aortic dissection. Therefore, we could neither rule in nor
rule out this phenomenon as a possible causative factor for
the present case of aortic dissection. When the patient was
examined 8 months before aortic dissection occurred, aor-
topathy was not predicted on the basis of diagnostic find-
ings. Furthermore, emergent surgery was not considered
necessary at that time because the aortic diameter was 45
mm and the SVD was moderate. It has been commonly re-
ported that 20% of patients have an ascending aortic diame-
ter of less than 45 mm when aortic dissection occurs’. Fur-
thermore, in the present case, an echocardiogram 1 year
before aortic dissection was diagnosed showed no evidence
of aortic valve regurgitation. This suggests that in cases of
rapidly progressive prosthetic valve dysfunction, aortopathy
can also develop rapidly.

In the present case, It was possible that the patient had
moderate prosthetic valve stenosis 8 months before aortic
dissection occurred. Later, the noncoronary cusp tears
caused severe aortic regurgitation, which increased cardiac
output, as well as aortic valve pressure disparity and veloci-
ty, which might have contributed to the rapid progression of
aortopathy.

CONCLUSION

We have reported on a patient with rapidly progressive
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SVD complicated by aortic dissection. On the basis of the
patient’s presentation and the findings of echocardiographic
and CT examinations, we believe that aggressive surgical
treatment should be considered in cases of SVD with rapid-
ly progressive ascending aortic enlargement and aortic re-
gurgitation.
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