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Introduction

Coarctation of the aorta (CoA) is one of the most
common causes of dilated cardiomyopathy secon-
dary to congenital cardiac defects. When CoA is in
the distal region of left subclavian artery or juxtaduc-
tal region, it can be diagnosed easily by the physical
examination and echocardiographic study performed
in the suprasternal notch. Early diagnosis and the-
rapy of CoA is important for preventing the develop-
ment of secondary dilated cardiomyopathy. When
the diagnosis is doubtful according to these diagnos-
tic methods, subcostal Doppler echocardiographic
study and catheter angiography may be required to
rule out abdominal CoA (1-4). We present a three-ye-
ar-old boy who has been followed-up with the diag-
nosis of idiopathic dilated cardiomyopathy for 2,5 ye-
ars and in whom long-segment coarctation of the ab-
dominal aorta and middle aortic syndrome were di-
agnosed during follow-up.

Case Report 

At the age of 8 months, the patient had been ad-
mitted to hospital with the diagnosis of respiratory
system infection. On his physical examination, cardi-
ac murmur had been determined and he was refer-
red to our hospital' s pediatric cardiology unit. 

On admission to the hospital, his weight was 8
kg, pulse was 120 beats/min, respiratory rate was
22/min, femoral pulses in the lower extremities we-
re weakly palpable and his blood pressure was me-
asured as 110 / 70 mmHg. Respiratory and gastroin-
testinal systems were found to be normal. On his car-
diac system examination, a grade II/VI holosystolic
murmur was heard best at cardiac apex. Initial labo-
ratory investigation revealed the following: hemoglo-
bin-11.5 g/dl; hematocrit-34.3 %; white blood cell
count-11.000/mm3; platelet count-259.000/mm3.
The chest X-ray showed cardiomegaly, prominent

main pulmonary artery segment and pulmonary ve-
nous congestion. Electrocardiography showed nor-
mal QRS axis, normal sinus rhythm and left ventric-
ular hypertrophy. Echocardiographic assesment of
left ventricular dimensions and function were perfor-
med: the left ventricular end-diastolic dimension
(LVEDD) was 40 mm (normal value according to the
body weight of the case: 24-31 mm), the left ventri-
cular end-systolic dimension (LVESD) was 31 mm
(normal value: 14-21 mm). Left ventricular ejection
fraction (EF) and fractional shortening (FS) were me-
asured as 53% and 23 %, respectively. Additionally
mitral regurgitation (regurgitant jet velocity 4.7
m/sec) was detected. Because of decreased femoral
pulses, coarctation of the aorta was searched care-
fully by echocardiography from suprasternal views,
but no abnormalities were detected in the aortic
arch. Decreased femoral pulse amplitude was attribu-
ted to his cardiomyopathy and low cardiac output.
The patient has been followed with the diagnosis of
dilated cardiomyopathy and mitral regurgitation and,
has been treated by anticongestive medications. Du-
ring follow-up, his left ventricle dimensions increased
and functions decreased gradually. 

During his last visit, when he was 3 years old,
weak femoral pulses but strong radial pulses were
noted, and his blood pressure in the both arms we-
re measured as 170 / 110 mmHg. His weight was
14 kg (25-50 percentage). On cardiac examination;
apical grade II to III / VI holosystolic murmur, and at
the upper left sternal border, grade II to III / VI
systolic ejection murmur were heard. Hepatomegaly
was determined. Echocardiography revealed larger
left ventricular dimensions and lower left venricular
function (LVEDD: 49 mm, LVESD: 39 mm, EF: 41 %,
FS: 20 %). In addition, mitral-E septum distance was
measured as 21 mm. Echocardiography showed
grade 2 to 3 mitral regurgitation (regurgitant jet ve-
locity 4 m/sec), grade 1 aortic regurgitation (regur-
gitant jet velocity 2.5 m/sec), mild pulmonary regur-
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gitation (regurgitant jet velocity: 2.5 m/sec) and
mild pulmonary stenosis. No coarctation was detec-
ted at its classical localization. Because of the stron-
ger radial and weak femoral pulses, subcostal echo-
cardiography was repeated in an attempt to see
thoraco-abdominal aorta for possible coarctation.
Detailed echocardiographic study revealed long-seg-
ment thoraco-abdominal coarctation of the aorta
with a systolic pressure gradient of 90 mmHg exten-
ding into diastole. Thoracic and abdominal aortog-
raphy confirmed the diagnosis and showed 10 cm
long severe segmental narrowing of the thoracoab-
dominal aorta (Fig. 1). Furthermore, all other arteri-
es originating from abdominal aorta (renal, visceral
and iliac arteries) had a hypoplastic appearance.
Systolic pressure gradient between the proximal
and distal parts of the coarctation was measured as
103 mmHg during catheterization (200 mmHg vs.
97 mmHg).

During operation via a thoracoabdominal appro-
ach, CoA was found exactly in that segment descri-
bed by aortography. Revascularisation was achieved
by placing on aorto-aortic bypass from the proximal
to the distal end of the coarcted segment using a
Cardial collagen coated Dacron graft (no: 10). Unfor-
tunately, histologic examination of coarcted seg-
ment was not performed. Preoperatively, the diffe-
rence of blood pressure between the upper and lo-
wer extremities was 85 mmHg (120 mmHg, 35
mmHg, respectively), whereas postoperatively the
difference of blood pressure was 55 mmHg (135
mmHg, 80 mmHg, respectively). Thirty hours posto-
peratively, suddenly hypotension and then cardiopul-
monary arrest developed and the patient died unex-
pectedly.

Discussion

Coarctation of the aorta is one of the most frequ-
ently observed causes of secondary dilated cardiom-
yopathies originating from congenital heart diseases.
When early diagnosis is made, progress to cardiom-
yopathy may be prevented. During physical examina-
tion simultaneous palpation of upper and lower ext-
remity pulses is very helpful for the diagnosis. The
combination of strong brachial and only weakly pal-
pable femoral pulses should lead to the suspicion of
an aortic coarctation in any case. Therefore, routine
examination of blood pressures and pulses in both
lower and upper extremities must certainly be made
in all patients (5, 6). 

Abdominal coarctation is an unusual form of co-
arctation characterized by segmental stenosis of the
aorta and its branches. Due to the disagreement re-
garding the etiology of abdominal coarctation and
the fact that the name ‘’coarctation’’ implies a con-
genital origin, some authors prefer a more neutral
name, such as ‘’middle aortic syndrome’’ (1-4). The
spectrum of middle aortic syndrome encompasses
narrowing of the abdominal aorta and progressive
involvement of the renal and visceral branches. It is
an uncommon lesion, accounting for only 2 % of
aortic hypoplastic lesions, but is increasingly recogni-
zed as a cause of hypertension in children and young
adults. Coarcted segments are frequently longer and
renal artery stenosis is found in 80 % of patients,
and 25% have involvement of the superior mesente-
ric artery, inferior mesenteric artery or celiac axis.
Middle aortic syndrome has been described in Taka-
yasu arteritis, fibromuscular dysplasia, a number of
genetic diseases, such as neurofibromatosis, muco-

Figure 1. Aortography of the patient shows a severe long-segmental narrowing of  thoraco-abdominal aorta in an-
tero-posterior (A) and lateral (B) projections.
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polysaccharidosis, Williams syndrome, Turner syndro-
me, Alagille syndrome, and congenital rubella
syndrome (2, 7, 8). In addition, irradiation of abdo-
minal or retroperitoneal neoplasms early in life, par-
ticularly in case of Wilms tumour, have resulted in a
similar angiographic appearance (7). 

Takayasu arteritis has the progressive nature and it
is characterized histologically by aortic segments that
are narrowed by marked intimal hyperplasia and that
alternate with areas of poststenotic aneurysm. But,
the diffuse nature of the aortic involvement and the
frequent association with a systemic illness similar to
collagen vascular disease further typify this disease en-
tity. Whether isolated abdominal coarctation is ever a
congenital anomaly or only exists as a postinflamma-
tory narrowing of the aortic lumen is not clear (2, 4). 

The above discussed syndromes and genetic dise-
ases have the other specific symptoms and clinical fin-
dings of the disorder to make differential dignosis.
Because of the absence of the stigmata relating to
these disorders in our patient, the differential consi-
derations are limited to Takayasu arteritis and fibro-
muscular dysplasia. Fibromuscular dysplasia is a con-
genital disorder of the connective tissue in the blood
vessels and is a pathological diagnosis. Fibromuscular
dysplasia and Takayasu arteritis may be distinguished
only by histological examination. Histological findings
of Takayasu arteritis are severely narrowed aorta and
renal arteries by marked intimal fibrosis and adventi-
tial inflammation and scarring. Whereas, histopatho-
logical appearance of fibromuscular dysplasia is lack
of inflammation in all layers of vessel walls and seve-
rely narrowing of aorta and renal arteries by intimal
and medial fibroplasia, medial hyperplasia and peri-
medial dysplasia (2, 9, 10). We could not obtain his-
tological examination of our case. However, because
of lack of the other stigmata observed in Takayasu ar-
teritis, we think that abdominal coarctation of our ca-
se may result from fibromuscular dysplasia. 

Balloon angioplasty or autotransplantation for re-
nal artery stenosis and stent implantation or bypass
graft for stenosed aortic segments are the suggested
therapeutic options in the treatment of middle aortic
syndrome. Also, Lillehei et al. (11) have suggested
staged vascular repair to minimize renal ischemia. In
our patient revascularization has been obtained in
only thoracoabdominal coarcted segment via bypass
graft. The patient died after thirty hours postoperati-
vely despite successfull surgical procedure. Unfortu-
nately, it is difficult to know the exact cause of death
in our patient since we could not get permission for

autopsy. However, we think that death may be se-
condary to dilated cardiomyopathy or complications
due to renal or visceral ischemia although there was
no measurable rise of blood urea nitrogen or serum
creatinine levels postoperatively. 

Consequently, all patients presenting with clinical
findings of both dilated cardiomyopathy and coarcta-
tion (weak femoral pulses, hypertension) must certa-
inly be evaluated for coarctation and thoracoabdo-
minal coarctation should be excluded by detailed ec-
hocardiographic and/or angiographic study. 
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