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1. Introduction

The coarctation of abdominal aorta, also known as middle aortic
syndrome (MAS) is a rare vascular disease considered to be a life-
threatening condition due to associated severe hypertension. It
remains a challenging situation for clinicians because of its low
prevalence. Imaging modalities represent essential tools for the
diagnosis.

We reported two cases of MAS in children focusing on imaging
features allowing positive diagnosis.
2. Case report 1

An 8-year old boy was referred to our department for uncon-
trolled hypertension. He was symptomatic of headaches. On exam-
ination blood pressure was 160/110 mmHg in the upper limbs and
100/60 in lower limbs. Femoral pulses were weak and an abdomi-
nal murmur was found in the aorto-renal region. Blood inflamma-
tory markers, urinary and blood ionogram, creatinine serum level
and proteinuria were negatives.

In order to investigate secondary hypertension causes, urinary
catecholamines and their methoxylated derivatives as well as
renin and aldosterone serum levels were performed. Only rennin
serum level was high (71.5 pg/mg), while no abnormalities were
observed in other urine and blood tests.

Echocardiography showed eccentric hypertrophy of the left
ventricle, while left ventricular ejection fraction was normal. There
was no left ventricular outflow obstruction. The aortic valve and
the ascending aorta were normal and the aortic arch was well
developed with a normal flow (Fig. 1A). However, subcostal views
revealed severe narrowing of the abdominal aorta with reduction
of its diameter from 12 mm to 5 mm. Doppler confirmed the pres-
ence of high velocity abdominal aortic flow with diastolic flow
extension (Fig. 1B and C).

The multidetector computed tomography angiography
(MDCTA) showed a narrowing of inter and infra renal abdominal
aorta with a minimum caliber of 3 ⁄ 2.5 mm, a repermeabilized
occlusion of left renal artery, and a severe stenosis of the right
renal artery. Aortic arch and its proximal branches were normal,
mesenteric artery was spared (Fig. 2A and B) and there were no
periaortic inflammatory signs.

Based on clinical examination and imaging investigations, the
diagnosis of congenital MAS with bilateral stenosis of renal arteries
was confirmed. An anti-hypertensive treatment was initially
prescribed included full doses of betablockers, calcium channel
inhibitors, and Thiazide diuretics, however hypertension was
unsuccessfully controlled. Therefore, patient was referred to
surgical treatment, consisting on prosthetic aorto-aortic bypass
with renal arteries reimplantation.
3. Case report no. 2

A 11 year old girl was admitted for systemic arterial hyperten-
sion. The physical examination showed a low-grade fever (37.9 �C).
Blood pressure at right arm was160/110 mmhg, while 90/50 mm
Hg and 80/40 mm Hg were measured at left arm and lower limbs,
respectively. In addition, upper peripheral pulses were asymmetri-
cal. Abdominal exam was normal. Blood tests revealed an inflam-
matory syndrome with high erythrocyte sedimentation rate and
elevated C reactive protein level.

Echocardiography showed no left ventricle hypertrophy Valvu-
lar aortic stenosis and isthmus aortic coarctation were ruled out,
however there was a stenotic flow at the level of the abdominal
aorta on subcostal views (Fig. 3A and B).

MDCTA revealed hypodense and extensive circumferential
thickening of the descending thoracic and abdominal aorta. This
thickening began within the origin of the left subclavian artery
and ended with the celiac trunk. It was accentuated at the level
of the abdominal aorta creating a severe stenosis (Fig. 4).

Furthermore, there was a significant stenosis of the origin of the
left subclavian artery (Fig. 5) in addition to an occlusion of the
superior mesenteric artery The other extra aortic vessels were
normal.

Based on clinical and biological findings, absence of left ventric-
ular hypertrophy and multifocal arterial lesions at MDCT, the
diagnosis of MAS caused by Takayasu’s disease was retained. The
child was treated with the corticosteroids and immunosuppressive
therapy for 13 weeks normalization of inflammatory syndrome.
Despite combined antihypertensive therapy (full doses of
betablockers, calcium channel inhibitors, and Thiazide diuretics),
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Fig. 1. echocardiography showed abdominal aortic coarctation. (A) Normal aortic arch in suprasternal view. (B) Narrowing of the abdominal aorta on a subcostal view. (C) A
high velocity abdominal aortic flow on continuous wave Doppler.

Fig. 2. The multidetector scan showed. (A) Narrowing of abdominal aorta. (B) An occlusion of left renal artery and a severe stenosis of the right renal artery streteched about
5.7 mm.
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bloodpressure remaineduncontrolled. Therefore, aorto-aortic bypass
was performed with with good short- and mid-term outcome.
4. Discussion

Aorta coarctation is commonly juxtaductal and classically
located in the thoracic aorta distal to the origin of the left subcla-
vian artery at about the level of the ductal structure.1 However, the
coarctation may involve the descending thoracic or abdominal
aorta and is called MAS.1 This clinical entity is rare, representing
0.5–2% of all cases of aortic coarctation.2 MAS can be acquired or
congenital. Acquired causes of MAS include Takayasu’s disease,
neurofibromatose and fibromuscular dysplasia.3 Whereas congen-
ital MAS is due to a developmental anomaly in the fusion and
maturation of the paired embryonic dorsal aortas.4



Fig. 3. Echocardiography showed: (A) Normal aortic arch on supra sternal. (B) Pressure gradient of 65 mmhg on abdominal aorta on subcostal.

Fig. 4. Multidetector scan showed: abdominal aorta narrowing.

Fig. 5. The multidetector scan showed: thickening of the aortic wall with stenosis
of the origin of the left subclavian (LSC)artery.
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We reported two cases of MAS of different etiologies.
Renal artery is the most commonly involved extra-aortic vessel

(66%), while coeliac, superior and inferior mesenteric arteries are
infrequently involved (20–40%).5 In our first case, MAS was inter
and infrarenal, associated with stenosis of both renal arteries and
the occlusion of superior mesenteric artery.

In case of takayasu’s disease, left subclanvian artery is affected
in 40–67% of cases,3,6 as found in our second case.

Typically, hypertension in young patients associated with a
weak or absent femoral pulses represents the major manifestation
revealing MAS.1 In both reported cases, severe hypertension was
the principal clinical presentation. In addition, when MAS is
acquired, it can be accompanied by symptoms and signs of the
causal disease.6 In the second case of takayasu’s disease we
reported, fever and biologic inflammatory syndrome suggestin this
inflammatory vascularitis.

Echocardiography was the primary non-invasive imaging
technique used in the assessment of aorta coarctation especially
when located in aortic arch.7 However, this imaging modality
should systematically include the analysis of the doppler flow pat-
tern in abdominal aorta in case of hypertension in young patients.8

In our two cases echocardiography ruled out an ishmus coarctation
and revealed a narrowing of the abdominal aorta with accelerated
flow in colour Doppler in the second case.

MDCTA represents a useful imaging tool for the evaluation of
patients with suspected abnormalities of the abdominal aorta at
echocardiography. It could confirm the diagnosis of MAS, show
its location and extent, and detect involved extra-aortic vessels9,10

allowing the selection of the appropriate surgical management
strategy.

Magnetic resonance imaging (MRI) produced high quality
images that showed the anatomy better than other non-invasive
methods. It provided all the anatomical information required for
surgical correction11 in our cases, we dont performed MRI for lack
of availability of this imaging investigation in our hospital.
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5. Conclusion

Meticulous clinical examination with particular care to periph-
eral pulses and blood pressure at the fours limbs is very useful for
MAS diagnosis. The echocardiographic exam of the aorta in hyper-
tensive children should not be limited to the aortic valve, and
ascending aorta but should include the analysis of the descending
and abdominal aorta on sub costal views. MDCTAmay provide very
accurate information of the coarctation anatomy and other associ-
ated vessel abnormalities.
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