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ABSTRACT :

Williams-Beuren syndrome or Williams Syndrome (WS), is an uncommon disorder with a prevalence of 1 per 20,000 live births. It is exemplified by multiple
congenital heart defects (CHD), particularly supravalvular aortic stenosis (SVAS) and/or supravalvular pulmonary stenosis (SVPS), with or without peripheral
pulmonary arterial obstruction accompanied by dysmorphic facial features (ELFIN FACIES) and several other structural anomalies of skeletal, renal organs etc.
The diagnosis is confirmed by the deletion of chromosome 7q11.23 determined by the FISH technique. We are reporting a case of WS in a 3-year-old Indian male
child who was referred to us for evaluation of incidental detection of a heart murmur. The child had classical ELFIN FACIES accompanied by a ejection systolic
murmur (3/6) in left and right upper sternal borders with radiation to carotids. Transthoracic echocardiography (TTE) demonstrated SVAS at an atypical location
in the ascending aorta in association with a bicuspid aortic valve.

Typically, a child presenting with elfin facies alongwith SVAS should raise a high index of suspicion of WS. However, genetic testing for confirmation of WS,
being very expensive, is not available in majority of hospitals in India. Consequently, due to paucity of funds, FISH test was not performed in our patient.

Keywords: Dysmorphic facies, Mitral Regurgitation, Williams Syndrome; Chromosome 7q11.23; Elfin Facies; Supravalvular aortic stenosis.

Introduction

WS is a rare developmental disorder that affects multiple organs of the body. Its estimated prevalence is 1 per 20,000 live births in the united states [1].
Typically patients of WS have CHDs, which characteristically includes SVAS (Figure 1) and/or SVPS [2, 3].

Figure 1: Cardiac CT of Supravalvular Aortic Stenosis. The red arrows points to the zone of obstruction.


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025) Page — 2886-2896

2887

Conventionally, SVAS can be of three types:

(i) discrete hourglass type, (ii) discrete diaphragm or membranous type and, (iii) diffuse hypoplasia [4-7].

Supravalvular aortic stenosis

Discrete Discrete Diffuse
(Hourglass) (Diaphragm or Hypoplasia
Membrane)

Figure 2: Supravalvular Aortic Stenosis: three different types.

WS patients may be afflicted with hypertension due to either stenosis of renal artery or unknown causes [2]. WS diagnosis is confirmed by the deletion
of chromosome 7q11.23 (Figure 3) determined by the FISH (fluorescent in situ hybridization) test [8, 9]. FISH test is extremely expensive [10] and

consequently majority of patients are unable to afford it.
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Figure 3: Deletion of gene 7g11.23 in Williams Syndrome.

Mutation occurs in elastin gene (ELN), and the deletion of ELN gene in WS patients, perhaps, is the dominant reason for the cardiovascular phenotype

[11] (Figure 4).
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1. Anomalies of development
6. Anomalies of cardiac system

Arterial stenosis, hypertension,
heart failure, cardiogenic shock

delay of development,

chiari malformation,

cord tethering,

decrease tone of muscles,
anomalies of cognitive features

7. Anomalies of

2. Psychiatric anomalies gastrointestinal system
depression, anxiety, ADHD, GERD, constipation, diverticulitis

hyper social personality

8. Anomalies of genito urinary system
renal artery stenosis,
bladder diverticulitis,
renal artery aneurysm

3. Dental and craniofacial anomalies

dysmorphic facies, malocclusion,
microdontia

9. Anomalies of musculoskeletal
4. ENT and ophthalmic anomalies p

loss of hearing, hypoplasia of tear
duct, otitis media, strabismus

scoliosis, joint laxity,
contractures, reduced bone density

5. Anomalies of endocrine system 10. Miscellaneous

hernias, softening of skin,

diabetes mellitus, obesity, s ralleins Do of ok

hypothyroidism,
diminished physical growth,
premature puberty,hypercalcemia

Figure 4: Williams Syndrome: cardiovascular phenotype

TTE is the current imaging of choice in patients with CHD [12]. TTE is advantageous over other non-invasive imaging tools [12] particularly Cardiac

CT and Cardiac MRI due to multiple reasons:
(i) relatively cheap, affordable

(i) versatile

(iii) portability and can be performed at beside in extremely sick patients
(iv) wide availability and accessibility

(v) non-invasive and safe

(vi) real time imaging

(vii) rapid delivery of results

(viii) no radiation exposure

(ix) comprehensive cardiac assessment of structural and functional abnormalities

Thus for the detection of CHD, we comprehensively conducted a color doppler TTE and were able to effectively diagnose SVAS in association with
bicuspid aortic valve in our patient.

Case Report

A three year old, healthy looking Indian male child was referred to us for evaluation of incidental detection of systolic murmur over precordium. T he
parents denied any symptom related to cardiovascular system - breathlessness, cyanosis, failure to thrive or recurrent chest infections, etc.

The child’s weight was 4.5 kg, height was 90 cm, BP was 80/50 mmHg, HR was 120/min, respiratory rate was 16/min and SPO2 was 97% at room air.
Cardiovascular examination revealed apical impulse in the 5t intercostal space, just medial to the mid-clavicular line. A grade 3/6 ejection systolic
murmur was best heard in the right sternal edge, in the 111 intercostal space with radiation to cervical region. 11" HS was normal. No clicks or gallop

sound were heard.

The child had typical “Elfin facies” with the presence of multiple features (Figure 5):
. Prominat forehead
e Widely spaced eyes
. Bilateral epicanthal folds
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. Suken nasal bridge
. Upturned nose

. Fullsome cheeks

. Patulous lips

. Small chin

Figure 5: Facial appearance of our index patient.

Xray chest (PA) view demonstrated levocardia with normal pulmonary blood flow (Figure 6).

L
g
Figure 6: X-ray chest (PA) view- Levocardia with normal pulmonary blood flow.

Resting ECG was normal (Figure 7). There was normal sinus rhythm with a normal QRS axis and ventricular rate of 120/min.

Figure 7: Resting ECG. ECG was normal. It showed sinus rhythm with a normal QRS axis and a ventricular rate of 120/min.
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Transthoracic Echocardiography

The echocardiography system - My Lab X7 4D XStrain, Esaote, Italy, was utilized for performing echocardiographic measurements and evaluations
using a pediatric probe. Sequential segmental transthoracic echocardiography was performed in the classical subcostal, parasternal long axis (LX),
parasternal short axis (SX), 4-Chamber (4CH), 5-Chamber (5CH) and suprasternal views.

M-mode Echocardiography
M-mode echocardiography of left ventricle was performed and the estimated measurements are outlined in Table 1, Figure 8.

Table 1: Calculations of M-mode echocardiography

Measurements LV

IvVSd 4.4 mm

IDd 36.3 mm

PW d 4.8 mm

IVS's 7.5mm

IDs 23.9mm

PW s 8.8 mm

EF 64 %

%FS 34 %

EDV 55.7ml

ESV 20.0 ml

SV 35.7ml

Mass 39¢

IVS, interventricular septum, ID, internal dimension; PW,
posterior wall, d, diastole; s, systole; FS, fractional shortening;
EDV, end-diastolic volume; ESV, end systolic volume; SV,
stroke volume; EF, ejection fraction.
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Figure 8: M-mode measurements of LV.

Summary of M-mode echocardiography
LV systolic dimensions and systolic function were normal. LV mass was 39 gm and LVEF was 64 %.

2-Dimensional-Transthoracic Echocardiography



International Journal of Research Publication and Reviews, Vol (6), Issue (5), May (2025) Page — 2886-2896 2891

Transthoracic echocardiography (TTE) was systemically maneuvered by the sequential segmental approach (SSA) and the echocardiographic
characteristics which were demonstrated are enumerated below:

Levocardia

Situs solitus

AV concordance

VA concordance

Concordant d-bulboventricular loop

Normally related great arteries

Confluent pulmonary arteries

Normal systemic and pulmonary venous drainage.

Supravalvular aortic stenosis
In the suprasternal view, a conspicuous discrete membrane is identified, at the junction of ascending and arch of aorta (Figure 9). Additionally, the
branches of arch of aorta were originating normally from the aortic arch, without any obstruction.
The region of insertion of supravalvular aortic membrane (SAM) demonstrated localized narrowing (Figure 10). Ascending aorta dimension in the
mid part was 12.5 m and at the narrowed zone was 8.5 mm.
On color flow mapping (CFM) in the suprasternal view, a highly turbulent, mosaic pattern flow is displayed across supravalvular membrane (Figure
11).
On continuous flow doppler (CWD) analysis peak/mean gradient across SAM was 34.9/17.5 mmHg, suggestive of moderate obstruction (Figure
12).

Supravalvular pulmonary stenosis was not detected (Figure 13) and similarly no obstruction was discovered in the proximal coronary or renal
arteries.
Mitral Regurgitation

The anterior and posterior mitral valve leaflets were large and thickened (Figure 14A, B) causing mild mitral regurgitation (Figure 14C). The MR jet
area was 0.62 sqcm.
e  Bicuspid Aortic Valve
A conspicuous, non stenotic bicuspid aortic valve was also detected (Figure 15).
. Left Ventricular Functions

Ther
LVEF
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distinc!

e was normal biventricular systolic functions and dimensions.
was normal - 64 %.
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(A )

Figure 9: Supravalvular aortic membrane is recognized (**) at the junction of ascending and arch of aorta.

ver, the branches of arch of aorta are visualized, originating normally from the arch, without any stenosis; (B) Supravalvular aortic stenosis- A
tive, discrete membrane is displayed at the junction of ascending and arch of aorta; SVAS, supravalvular aortic stenosis; AV, aortic valve; AA,

ascending aorta, DA, descending aorta; bca, brachiocephalic artery, Icc, left common carotid artery, Isca, left subclavian artery.
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Figure 10: Suprasternal view revealed localized narrowing of ascending aorta just proximal to the site of discrete membrane.

The dimensions at the mid part ascending aorta and proximal to the site of membrane was 12.5 mm and 8.5 mm respectively.

Mdescending
aorta

Figure 11: Color flow across supravalvular stenosis- In the suprasternal view, a highly turbulent mosaic pattern flow is illustrated, in the region
of aortic arch and descending aorta, consistent with obstruction across supravalvular aortic membrane.

MV VTI 0.55m
MV Vmax -2.96 m/s
MR Vmax -2.93 m/s

MV Vmax -2.96 m/s
MV maxPG 34.9 mmHg
MV Vmean -1.91 m/s
MV mn PG 17.5 mmHg
MV maxPG 34.9 mmHg
MR maxPG 34.3 mmHg
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Figure 12: Continuous flow Doppler analysis across the supravalvular aortic membrane. Continuous flow Doppler showed peak/ mean gradient
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of 34.9/ 17.5 mmHg , suggestive of moderate obstruction.

Figure 13: Color flow mapping across RV outflow tract. There was non turbulent flow across right ventricular outflow tract and pulmonary
arteries. No supravalvular pulmonary stenosis was identified.
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Figure 14: Mitral regulation. (A) In the parasternal LX and (B) apical 4CH views anterior and posterior mitral valve leaflets were elongated and markedly
thickened; (C) Mild mitral regurgitation jet was delineated with a jet area of 0.62 sqcm.

SX
BICUSPID
AO.""

Figure 15: Bicuspid aortic valve.

In the SX view a distinct bicuspid aortic valve was located. There was no stenosis present.

Summary of Transthoracic Echocardiography

On TTE our index patient exhibited discrete, membranous SVAS. It was situated at an atypical location; at the junction of ascending and arch of aorta,
with narrowing of minute zone of ascending aorta prior to the membranous SVAS. Non stenotic bicuspid aortic valve was also depicted. Proximal
coronary arteries were normally delineated. No ostial stenosis, aneurysm or dilatation was recognized. The systolic function and dimensions of LV were
normal.

Discussion

Our patient afflicted with WS displayed characteristic elfin facies and SVAS. TTE is highly sensitive for diagnosing SVAS [7]. TTE was performed in
our index patient and it demonstrated moderate SVAS at an atypical location in the ascending aorta. The SVAS was a discrete, membranous obstruction
at the junction of ascending and arch of aorta. We did a detailed search of the literature and could not come across a similar case report.

The association of SVAS, SVPS and peculiar facies has been described as Williams’ syndrome [13]. Our patient had SVAS and typical elfin facies, even
though SVPS was not demonstrated.

SVAS prevalence in approximately 1 of 25,000 live births [14] and accounting for approximately 0.5% of congenital heart diseases cases, but only 30—
50% of patients with supravalvular aortic stenosis have WS [15, 16] and about 20 % of cases are familial, and the remaining cases, appear to be sporadic.
In our patient, SVAS was not isolated and also had elfin facies and bicuspid aortic valve. Bicuspid aortic valve is associated with WS in 5-12 % of cases
[5].

SVAS is frequently diagnosed during evaluation of an asymptomatic heart murmur [17, 18]. Systolic murmur is similar to valvular aortic stenosis, most
prominent at upper right and left sternal border with radiation to neck and carotids [19].

Significant SVAS if left untreated, may lead to cardiac hypertrophy followed by heart failure [20]. Although balloon dilation [21] and stent treatment
[22] of SVAS has been reported, the close proximity to the aortic valve and coronary artery orifices are noteworthy obstacles, nonetheless, currently
surgical correction is the choice treatment. The presence of symptoms warrants prompt consideration for operation surgery [17, 23]. In our case, there
was a moderate SVAS and there were no signs of cardiac hypertrophy or heart failure; thus surgery was not necessary. SVAS patients are closely followed
up by regular echocardiography and if stenosis gets worse, then surgery may be unavoidable.

Conclusion

Cardiovascular abnormalities are present in about 80% of the cases of WS most frequently SVAS and SVPS. It is suggested that WS should be kept as a
differential diagnosis in a child detected to be having a distinctive systolic murmur in presence of dysmorphic facial features.

Our case is of unique with membranous SVAS involving the junction of ascending and arch of aorta accompanied by elfin facies. Because the patient
was asymptomatic with a moderate gradient across SVAS, hence, no intervention was advised and we suggested to the parents a regular follow up of the
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child with TTE at an yearly interval, to know the progression of obstruction. Hence, it won’t be inappropriate to say that WS not only stings and deletes
the genes, simultaneous, it may corrode the heart resulting in cardiac lesions.
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