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Abstract

Background: Midaortic syndrome (MAS) is a rare medical condition characterized by thoracoabdominal aortic stenosis or
occlusion, resulting in decreased blood supply to the organs and tissues in the lower half of the body. We report a very rare
presentation of MAS in a 14-year-old female that was found to have severe stenosis extending from the descending aorta to the level
above the bifurcation.

Case Presentation: A 14-year-old female with Williams syndrome presented with complaints of headache and chest discomfort on
mild exertion. Examination revealed dysmorphic features of William syndrome and different blood pressure between the upper and
lower limbs with weak femoral pulses. An ECG showed sinus rhythm with left ventricular hypertrophy. 2-D color flow Doppler
echocardiogram revealed mild central mitral regurgitation, minimal aortic regurgitation, and concentric left ventricular hypertrophy.
CT angiogram revealed a hypoplastic descending thoracic aorta, an aberrant right subclavian artery, and an arterio-venous fistula
communicating between the bronchial artery and the left brachiocephalic vein. The patient was started on two antihypertensive
medications, and vascular surgery was consulted for possible future intervention.

Conclusion: Management of midaortic syndrome necessitates a holistic approach customized to the specific patient's requirements
and risk assessment. Early detection and intervention are critical in averting severe complications and enhancing long-term prognoses.
Continuous investigation and advancement of novel therapies may present supplementary possibilities for addressing this complex and
rare ailment.
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Introduction

Midaortic syndrome (MAS) is a rare condition charac-
terized by narrowing or blockage of the thoracic and/or
abdominal aorta, leading to decreased blood flow to the
organs and tissues of the lower body (1). Although it was
first described by Schlessinger in 1835, Sen et al. first
coined the term “Midaortic Syndrome” in 1963 (1). The
prevalence of this condition is between 0.5% to 2%
among all aortic coarctations (2).
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It can present in both children and adults and can be as-
sociated with a range of underlying conditions. Aside
from idiopathic etiologies, which account for the majority
of cases (61%), other causes of MAS include Takayasu
arteritis, Fibromuscular Dysplasia, and Williams' Syn-
drome (3, 4).

Williams syndrome is a rare genetic disorder caused by
a deletion of the elastin gene on the long arm of chromo-

1tWhat is “already known” in this topic:

Midaortic syndrome Is a rare condition of narrowing
of certain parts of the aorta. Since it's rare, the
treatment is often complex and no guidelines are
obvious to treat this condition.

—What this article adds:

this article reports this rare condition to help establish
a clear guidelines in regards to diagnosing and treating
this condition.
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some 7 (5, 6). This disorder affects many parts of the
body, including the cardiovascular system, the musculo-
skeletal system, and the nervous system. Individuals with
Williams syndrome often exhibit distinctive facial fea-
tures, including a small, upturned nose, a wide mouth with
full lips, and a small chin (6).

Cardiovascular issues are a significant concern for indi-
viduals with Williams syndrome. Approximately 75% of
individuals with this condition have some form of cardio-
vascular abnormalities, including supravalvular aortic
stenosis (SVAS) (7).

According to a study published in the International
Heart Journal in 2021, the incidence of midaortic syn-
drome in individuals with Williams syndrome is estimated
to be approximately 2 % (4).

We report a case of a 14-year-old female with Williams'
syndrome, who was found to have a long-segment midaor-
tic syndrome extending from the descending thoracic aorta
to the level above the common iliac artery bifurcation.

Case Presentation

A 14-year-old female known to have William syn-
drome, that was confirmed by genetic testing at infancy,
presented with complaints of headache and chest discom-
fort with exertion; the patient reported some sort of inter-
mittent claudication upon running and jogging only, she
didn’t complain of palpitation, syncope, or shortness of

A

breath, and she hadn’t taken any medications. On exami-
nation, she was conscious, alert, and comfortable. Dys-
morphic features of William syndrome, weight, height:, ,
vital signs showed different Blood pressure between upper
and lower limbs with BP of 140/95 in the upper limbs and
of 120/80 mmHg in the lower limbs with weak femoral
pulses, heart rate was 90/min, JVP not elevated, heart aus-
cultation showed normal s1 and s2 with a grade II ejection
systolic murmur at the left mid-sternal border, no heave,
and no added sounds, lung auscultation was normal, no
abdominal bruit was auscultated, no organomegaly, and
there was no lower limb edema.

An ECG was done and showed sinus rhythm with left
ventricular hypertrophy.

2-D color flow Doppler echocardiogram showed the fol-
lowing findings: Situs solitus, levocardia, normal inferior
vena cava diameter and collapsibility with respiration,
pulsatile abdominal aorta, normal systemic and pulmonary
venous flow, normal atrioventricular and ventriculoarterial
concordance, normal tri-leaflet aortic valve, mild central
mitral regurgitation, minimal aortic regurgitation with
central jet, mild tricuspid regurgitation from which esti-
mated pulmonary pressure is normal, normal volumes of
right and left atriums, normal interatrial septum and inter-
ventricular septum, concentric left ventricular hypertro-
phy, interventricular septum at end diastole: 10-12 mm,
pw diameter at end diastole:10-12 mm, Normal biventric-

Figure 1. A: a 4-chamber 2-D echocardiogram with color Doppler view showed mild mitral regurgitation. B+C: short axis and long axis 2-D echocar-

diogram views showed mild left ventricular hypertrophy.
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ular systolic function, normal left ventricular outflow
tract, normal right ventricular outflow tract, and a left-
sided aortic arch with an isthmic gradient of approximate-
ly 7 mmHg and a caliber of 8 mm. The abdominal flow
was weakly pulsatile, with diastolic run-off and calibers
ranging from 4 to 7 mm in the entire abdominal aorta,
normal coronary artery origin, no pericardial effusion, and
no patent ductus arteriosus (Figures | and 2).

A CT angiogram of the ascending aorta, aortic arch, and
descending aorta revealed that the ascending aorta is nor-
mal in caliber, the descending thoracic aorta from the
isthmic segment through the abdominal aorta is diffusely
hypoplastic with a diameter of 6 mm, the transfer aortic
arch measures 14 mm, there is an aberrant right subclavi-
an artery that passes posterior to the esophagus, and there
is an arterio-venous fistula communicating between the
bronchial artery and the left brachiocephalic vein (Figure
3).

Laboratory tests showed a normal complete blood
count, normal thyroid function test, normal lipid profile,
normal kidney function test, and electrolytes.

She started on two antihypertensive medications: bi-
soprolol (2.5 mg twice daily) and amlodipine (5 mg twice
daily), with a partially controlled systemic blood pressure
that decreased to 125-130/85 mmHg in the upper limbs.
She was asymptomatic for a few months before she started

to have gingival hypertrophy, so amlodipine was replaced
with candesartan (4 mg twice daily). Now she is asymp-
tomatic with almost controlled systemic blood pressure
(120/85 mmHg in the upper limbs).

Vascular surgery was consulted about the case and ex-
plained that the case was very complex and needed, at this
moment, medical therapy with a possible surgical plan in
the future.

Discussion

Midaortic syndrome is a rare condition that affects the
aorta, causing narrowing or obstruction of the vessel. This
can lead to a decrease in blood flow to the organs and tis-
sues supplied by the aorta, such as the kidneys, liver, and
intestines (1, 2).

Previous research has indicated the link between MAS
and Williams' syndrome is that the absence of elastin in
the walls of blood vessels can lead to the narrowing of the
vessel lumen and arterial stenosis due to vascular smooth
muscle hyperplasia. Nonetheless, recent studies have pro-
posed that the deficiency of elastin leads to abnormal cir-
cumferential expansion of arteries, rather than an increase
in the number of vascular smooth muscle cells (9, 10).

The Diagnosis of MAS can be challenging, and some-
times, can be misdiagnosed as Takayasu Arteritis (4, 11).
Diagnostic workup for MAS usually involves Computed
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Figure 2. A+B: suprasternal aortic arch 2-D echocardiogram with color flow Doppler: a left-sided aortic arch with an isthmic gradient of approxi-
mately 7 mmHg and a caliber of 8§ mm., C+D: abdominal 2-D echocardiogram: weakly pulsatile abdominal aorta with diastolic run-off and calibers

ranging from 4 to 7 mm in the entire abdominal aorta.
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Figure 3. CT angiogram of the aorta, A+B, showed that the descending thoracic aorta from the isthmic segment through the abdominal aorta is

diffusely hypoplastic with a diameter of 6 mm.

Tomography (CT) Angiography and Magnetic Resonance
Imaging (MRI) (8). If results were inconclusive, 18F-
fuoro-2-deoxy-d-glucose (FDG) positron emission tomog-
raphy combined with anatomical computed tomography
angiography (PET/CTA) imaging can be used to confirm
MAS (11).

The unique finding in our case that was detected by CT
angiography is a hypoplastic aorta that extends from the
descending thoracic and throughout the whole abdominal
aorta to end just above the bifurcation. This was never
reported in the literature, and it signifies the severity of
our case.

Management of midaortic syndrome is challenging and
requires a multidisciplinary approach involving specialists
in vascular surgery, interventional radiology, cardiology,
and nephrology (8).

In mild cases of midaortic syndrome, conservative man-

agement with blood pressure control and regular monitor-
ing of renal function may be sufficient. However, in more
severe cases with significant stenosis or occlusion of the
aorta, surgical or endovascular intervention may be neces-
sary to restore blood flow and prevent organ damage (12,
13).
In recent years, novel therapies such as renin-angiotensin-
aldosterone system (RAAS) inhibitors and endothelin re-
ceptor antagonists (ERAs) are being investigated for the
treatment of midaortic syndrome. These medications have
been shown to improve blood pressure control and renal
function in some cases, but their long-term efficacy and
safety in midaortic syndrome are not yet established (14,
15).

Surgical options for midaortic syndrome include bypass
grafting, aortic replacement, or a combination of both.
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Endovascular techniques such as balloon angioplasty or
stent placement may also be used in selected cases. How-
ever, these interventions carry a risk of complications such
as bleeding, infection, or thrombosis, and require careful
patient selection and follow-up (13, 16).

Our patient commenced on anti-hypertensive medica-
tions, bisoprolol and candesartan, with almost controlled
systemic blood pressure that decreased to 120/85 mmHg
in the upper limbs. She is currently stable, and her renal
function test is within normal limits.

The case was deemed highly intricate by the vascular
surgery team who were consulted, and they recommended
medical treatment at present, with the potential for a sur-
gical strategy in the future.

Conclusion

In summary, management of midaortic syndrome re-
quires a comprehensive approach tailored to the individual
patient's needs and risk profile. Early diagnosis and inter-
vention are crucial to prevent serious complications and
improve long-term outcomes. Ongoing research and de-
velopment of new therapies may offer additional options
for the management of this rare but challenging condition.
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