Two rare cases of congenital aortic stenosis showing a
discrepancy between preoperative imaging diagnosis,
intraoperative findings, and histopathological diagnosis
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= @ aortic valve tepair or replacement, with these findings supporting
UAV and BAV are two discrete entities. Besides,
there is a growing inlerest in congenital avrtic valve disurders, as

indications for transcatheter aortic valve lmplanmllon hwi’ been
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without any raphe structure with an eccentric orifice (fig. 1A
and B). A cardiac computed tomography (CT) revealed normal
coronary arteries withoul any dilatation of Lhe ascending aorta
{Fiz. 1C) with two cusps of almast the same size Jined up with two

expanding to incls pa aartic

pasticularly bicuspid aortic stenosis from those with calcified and
AS [6]. sis of UAV is

rare and sometimes misleading. A systematic review reparted that
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omly 23 cases of 231 UAV patients were identified preoperatively

using TTE while an additional 16 cases were diagnosed through
uansesnplugeal echocardiography (1EE}.

n this report, we describe Lwa cases that facus on the difficulty

in discriminating between UAV and DAY, both preoperatively and

with careful of surgical

specimens helping Lo reach a final dia;

Case report #1

A 30-year-old waman was referred with warsening exertianal
dyspnea. On physical examination. grade 4/6 systolic ejection
‘murmur was audible at the right sternal border. ATTE displayed a
nurmal left ventricular (1 with preserved systolic function
|LV ejection fraction (LVEF), 69%], complicated by a thickened
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Acticde istory: Unicuspid aortic valve (LAV)

aortic valve with sporty calcification, which was assessed as a
severe AS (aortic valve area calculated by Doppler method,
0.67cm?), along, with a trivial AR This cxaminalion, however

between them, which were indicative of a mildly
calcified BAV. At aperation, the valve was replaced with a 19-mm
prosthetic valve and was reported as a BAY based on the removed
valve specimen (Fig. 1D and El. A macroscopic pathalagical
examination, however, revealed that it was an acommissural
UAV. The surgical specimen exhibited an eccentric orifice with no
obvious commissures confiruned at each edge. The area that was
thought to he a commissure on the TEF examination was almast
the same width as the other areas of the leatlets with the ehsnc
fibers in the displayed ts
circumferential direction” (¥ - A similar observation was
obtained an the ather cdge, which supported the claim that the
congenital valve consists of one piece af leatle, not twa Jeatlets
with commissural structures.

Case report #2

A SO-year-uld female with a histury of hyperthyroidism was
referred complaining of a gradual development of dyspnea. A TTE
showed a severe AS (peak transaortic velocicy. 45 m/s) with mild
o moderate AR while the systolic function was preserved (LVEF,
65%) with 2 e performed hecause close

did not provide a detailed n the leafler

Received 30 October 2017
Received in revised form 19 Fobruary 2018
Acceped 7 March 2078

(RAV) has been reported a5 ane of the mnst camman cardiac anmalies. With a UAV usually showing
similar presentations to a BAY. such as aortic rlem.\non or aortic stenasis (AS), it is challenging to

due to inadequate image quaities, A subwquem TEL. however,
revealed that the etiology of her valve abnormality could be BAV

disordess, there can be a clinical sigaificance in
patients with these heart anomalies, |lerein, we describe

in clinical seting: hased un clear three-dimensional live images of the two leaflel

hoth lateral pasitions and two commissures hetween them

cvseen bath valve
UAY from BAY for the of
vo cases where patients with hemodynami-

Sepwonts

Unicuspid aortic valve

sicuspid aostic valve ety e
hoth cases.

Kt

e camputes o

5. but subscquent pathological cxaminations confirmed the opposite diagnosis i

n TTE was difficult due to the extremely heavy
calcification ol the valve. The TEE findings suggested that the valve
had a single unfused commissure. or unicommissural UAV,
allached o the aorla between the right coronary cusp (RCC)
and feft coronary cusp {1CC) positions in the shari-axis view

There remains a remarkable number of misleading cases. Thus, it is strongly recommended that an
accurate diagnasis shauld he atrempted
Additionally. both careful follovs-ups using multiple imaging modalities and confirmarions via
pathological diagaosis for patients undergoing sutgery. if they are first found to be at an advanced
stage or remain undiagnused preoperatively are important >

T 2018 Japancse College of Cardiology. Published by Elsevicr Lid. All rights reserved.

Introduction

Unicuspid lic valve (LUAV) is a heart anomaly
with an estimated trequency of 0.02% among the adult population
[1] and often can presen as a form of significant aortic stenosis
(AS) or avrtic regurgitation (AR) in symptomatic relatively young
suhjects who sometimes require cardiac surgery. Bicuspid aortic
valve (BAV), on the other hand, is one of the most common cardiac
malformations with an estimated incidence of 09-2% [2]. which
shaws similar Lllrmal msmfm.uum w w\v\ as related (o valve

and is ities of the
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at the earliest stages of cangenital anrric valve disease,

aorta (aneurysm, dilatation, and dissection} and other cardiac
‘malformations 3]

Despile some features shared belween both valve disorders,
there can be a clinical importance in distinguishing UAV trom BAV
for the mamgemcu( of patients wich these heart anomalies. serial

ing (11E) have
Jisclosed thatvalve dysfunctions progress mare rapidly in patients
with UAV than those with BAV (4] and that UAV patients are mare
likely to develop symptoms at an early age [1. Regarding the
anatomical aspects, Noly el al. [5] demonstraled that there are
several distinet characteristics between them. The rate of aortic
dilatation was significantly lower in UAV than in BAV cases, leading
to a relatively low incidence al acute aortic events in UAV. In
contrast, d {25 mm) in most patient

tive oxs views) dring i systole

i id. diastole (B), showing Swa conmmissures i the

with UAV requiring surgery in 7|x Cunsequently. prevperative

discrimination of the two is of significant importance in -4 scan descrbsd

wee lincd wath a wivial

determining an appropriate surgical approach, whether it be

swhich
easin stain. Elastic

Valve LV, lefs ventiicle.
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without any obvious raphe structute with a valve orifice that was

val (Fig. 2A). CT amoderately
difaled ascending aorta with a narmal-sized anrtic rool but no
additional information regarding valve anatomy due to the heavy
valve calcification. The symvtoma patient underwent a surgical
avrtic valve replacem th a 23-mm bioprusthetic valve, along
wilh a replacement ur the ascending aorta. Inspection of the
removed Jortic valve was Teported as a unicommissural aartic
wvalve with a slit between the RCC and the LCC zones {ig. 2B and C}.
‘e pathological diagnosis however. was BAY, which was different
from both the prevperative and intraoperative diagnosis. Delailed
histapathological examinations clarified that elastic fibers were
travelling in a radial direction. not in a circumferential one in the
leaflet area between the non-corenary cusp (NCC) and LCC zones
(Fig. 2D} which strangly suggested that the two leaflets were not
ariginally attached. Elastic fibers in the area herween the NCC/RCC
2ones were running in the circumferential duecuon which can be
interpreted as a congenitally fused cusp (

Discussion

Twa-dimensional TTE and TEE can play a central role in
assessing congenital aortic valve disease. Two forms of UAV
(acommissural and unicommissural} have been described on the
basis of the absence (or presence) of a laleral allachment of the
cammissures o the anrta at the level of the orifice [7]. Typically,
DAV shows only two leatlets and two complete commissures. A
previous study showed that out of 932 stenotic dortic valves
surgically excised in severe AS patients 54% of the tulal had
cangenitally malformed valves with unicommissural UAV in 5%,
acommissural UAV in 0.4% and BAV in 49% 18] !lowwen valve
structure o all cases was

i of Cordiolegy Cases o (2018) soo-xos 3

there is 2 regarding the
valve structures between cardiac surgeons and cardiac patholo-
gists when, as reporied by Roherts el al. [9). patients with
hemadynamically significant aortic valve disease underwent
isolated aortic valve replacement. We believe that the most
reliable preoperative diagnosis for UAY and BAV should be based
on the number of present and that di
between a commissure and a raphe using imaging mon.\unes
depends onits. vel in relation
proposed by Anderson [10]. These characteristics might be
examined more closely using TEE or cardiac CT than TTE.
Nevertheless, we suggest that those distinctive findings are
increasingly difficult to examine even using imaging modalities
for more advanced congenital aortic valve disease, such as the two
cases presented, mainly due ta heavy valve calcification or the
acquired fusion of leaflets. In the first case, the twa separate leaflets
were cleatly seen with two commissures on a three-dimensional
image which led 10 4 tentalive diagnosis of BAV. The valve
orifice was relatively linear in appearance, which is one of the
common findings in BAV [8]. BAV was more suspect as the cause of
her stenotic valve because of the intraoperative findings revealing
an eccentrically long and narrow orifice configuratiun as oppused
o a pinhole one, which is typical 1o an acommissural UAV [10] and
led to the misdiagnosis. Contrary to our expectations, the
histopathological examination concluded that the aortic valve
was an acommissural UAY. In the second case presented, we
suspected the aartic valve to be a unicommissural UAV hased on
the preaperative TEE findings which clearly demanstrated an oval
orifice relatively typical to a unicommissural UAV. with an
attachment o the aorta in the commissure hetween the RCC
and LCC. In additinn, even intranperative findings supparted the
disgnosis suggesting 2 unicommissural UAY vias

and nat

more likely e because of the valve having

findings which might, in the real world, lead to.an
of the incidence of congenital aartic valve disease. Ad

a single i structure. The intraoperative disgnosis,
however, did not match the conclusions from the pathological
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