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Abstract:

Unicuspid aortic valve (UAV) is a very rare congenital heart defect with an ill-defined

natural history. It’s very important to diagnose early as UAV has a risk of sudden

cardiac death and association of other congenital anomalies. Here we present a

case of unicommissural UAV with severe AS, severe LV dysfunction diagnosed by

colour doppler TT echo, successfully treated with balloon valvoplasty (BAV).
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Introduction:

This rare congenital anomaly Unicuspid aortic valve
has two subtypes, acommissural  and
unicommissural UAV.1 The acommissural  UAV
usually presents early in infancy with severe aortic
stenosis and  the unicommissural UAV usually
presents later in adults with a less aggressive
course.2 Here we present an infant of 2 months age
with  unicommissural UAV who has an atypical early
presentation and treated successfully by BAV.

Case report:

Momtasin a 2 months old male infant delivered by
LUCS at term in a rural clinic, with birth wt of 2 kg,
has history of delayed cry and resuscitation,
admitted to Bangabandhu Sheikh Mujib Medical
University on 15th November, 2016. He suffered
from repeated attack of respiratory tract infection
since birth. He was then referred to us for further
evaluation. He presented to us with fever, cough

and shortness of breath. On examination the baby
was febrile, wheezing, and chest indrawing was
present. On auscultation there was bilateral rhonchi
and crepitation, there was a 5/6 systolic murmur at
right upper sternal border. Examination of other
system was normal. Chest X- ray showed
cardiomegaly with pneumonic consolidation.
Transthoracic echocardiogram showed severe AS
(P max 83.3 mmHg, P mean 52.6mmHg) & severe
LV dysfunction (Fig: 1). Aortic valve was unicuspid,
unicommissural with a slit shape eccentric opening.
LA and LV was hugely dilated. No other associated
congenital heart defect was seen. Aortic annulus
size was 8.11 mm (+1.36z) and aorta at the level of
diaphragm was 10 mm.

After conservative management of respiratory tract
infection and congestive cardiac failure we planned
for balloon valvoplasty for this case. In the cath lab
under general anaesthesia a root aortogram was
performed showing a very narrow opening of the
aortic orifice at 3 O’clock position and partially
covered by the aortic valve leaflet at systole
(Fig: 2).

With difficulty and multiple attempts to cross the aortic
orifice we finally crossed it with a 4Fr cut pigtail with
0.018" straight exchange length terumo wire. Then
we dilated the aortic orifice with a Tyshak 6 mm x 2
cm balloon catheter to its full diameter (fig:3). During
this intervention we didn’t paced the heart as left
ventricular ejection was already compromised in
this pt.



Fig.-1: Transthoracic echocardiogram showed severe AS (P max 83.3 mmHg, P mean 52.6mmHg) & severe

LV dysfunction.

Fig.-2: Root aortogram shows a very narrow opening of the aortic orifice at 3 O’clock position and partially

covered by the aortic valve leaflet at systole.

Fig.-3: Aortic balloon valvuloplasty with a Tyshak 6 mm x 2 cm balloon catheter.
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During the process the baby’s heart rate decreased
from 140 to 60 beat/minute and IBP fall to 40/
20mmHg. We gave i.v atropine and adrenaline. But
as there was no improvement we intubated the baby
with a 3.5 non-cuffed ET tube, started CPR and
Adrenalin and dopamine infusion. After 5 minutes of
CPR the baby’s HR was stable and BP was 90/50
with adrenalin and dopamine Infusion. We put the
baby on mechanical ventilator in A/C mode. He had
a single episode of convulsion at 3 pm which was
managed with i.v phenobarbitone only. At night we
started to taper off the ionotropes infusion and the
next morning we stopped all ionotropes. We
successfully weaned off the baby from mechanical
ventilator and extubated him at 12 noon of 2nd day of
post BAV. The follow up echocardiogram showed mild
AS (Pmax 38 mmHg, Pmean 24 mmHg) & mild LV
dysfunction. After 7 days we discharged the baby
from hospital.

Discussion:

Congenital heart disease accounts for 0.8% live
birth.3,4 Aortic stenosis accounting for 3% to 8% of
these lesions making it one of the common congenital
malformation.4,5,6 The normal aortic valve consists
of three valve cusps, sinuses and coaptations.7

During cardiogenesis the bulbous cordis elongates
and forms the proximal conus and distal truncus

arteriosus.  Two spiral truncoconal ridges, derived
from neural crest mesoderm  divides the bulbus
cordis and truncus arteriosus into aortic and
pulmonary trunks.  At the same time cardiac
mesoderm and cranial neural crest derivatives grow
into the aortic trunk forming 3 tubercles of
subendocardial tissue.8 Hollowing out of these
tubercles forms 3 equal sized valve leaflets and the
sinuses of Valsalva.

Unicuspid unicommissural aortic stenosis is a very
rare congenital valvular heart defect and was first
reported by Edwards in 1958.9  There are two sub-
types of UAV: acommissural & unicommissural.10

When the leaflet mesoderm grows circumferentially
from annulus, aortic valve has no commissures and
appears as a pinhole opening on Echocardiogram;
and if it grows in with two coaptation points, there is
one lateral commissural attachment to the aorta at
the level of the orifice, it results in the slit-shaped
unicommisural UAV2 (fig : 4).

Developmental abnormalities of aortic valve cusps
in decreasing order of frequency include bicuspid
(0.9%-1.3%) then unicuspid (0.02%).11,12 Decreasing
cusp number in the congenitally abnormal aortic valve
has shown increasing male predilection (3:1 to 5:1),
earlier valve failure and aggressive pathological
changes compared to normal tricuspid aortic
valve.13,14,15

Fig.-4: Showing unicommissural & acommissural aortic valve.14
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Patients with pinhole-shaped UAV present at birth or
infancy with severe aortic stenosis  in need of
correction.16,17 Patient with slit-shaped UAV has
relatively larger orifice thus remain asymptomatic until
the 3rd to 5th decade of life.18,19 The UAV is prone
to be associated with dilatation or dissection of the
aorta, involving the aortic root, ascending aorta or
aortic arch which typically requires surgical
intervention.20,21,22 Other associated disorder
include- aortic regurgitation, aortic aneurysm, aortic
dissection, patent ductus arteriosus, and the
coarctation of aorta.9,23

Colour Doppler echocardiogram is a reliable tool for
assessment of valve morphology, valve orifice,
annular attachment zone and severity and also for
detection of associated congenital anomalies.24 UAV
is best imaged during systole, because the absence
of cusp separation during aortic valve opening reveals
the eccentric “teardrop” opening in a unicommissural
UAV.19,25

While aortic valve replacement (AVR) is common in
adults, among pediatric patients balloon valvoplasty,
surgical valvotomy or commissurotomy are the
treatments of choice.26,27 In pediatric patient primary
surgical treatment of aortic valve disease should be
favoured as balloon dilatation causes non-reversible
damage to the good portion of valve leaving in place
the thickened dysplastic portion.28

According to 2014 AHA / ACC Valvular Heart Disease
Guideline our patient is in stage D1 as he has the
following: congenital, symptomatic, severe high
gradient AS, Vmax 4.56 m/s, Mean AP 52.6 mmHg
& LV diastolic dysfunction. As per guideline The
prognosis is poor once there is a peak aortic valve
velocity of >4.0m per second, corresponding to a
mean aortic valve gradient >40  mmHg. In Pt with
low forward flow AS is severe if valve area is <1.0
cm2. The current recommendation for symptomatic
AS is IB i.e AVR is recommended with severe high-
gradient AS who have symptoms by history or on
exercise testing (D1) & IIbC i.e percutaneous aortic
balloon dilation as a bridge to surgical or transcatheter
AVR in severely symptomatic patient with severe
AS.29

Conclusion:

Though congenital AS is common, UAV is a very rare
disorder. Eccentric UAV though supposed to be of
late presentation, this patient presented early as the

united valve leaflets partially covering the orifice
during systole obstructing the blood flow from LV. We
have successfully done balloon valvuloplasty of UAV
without any complication.
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