
85Dzyurman D. O. / Successful surgical treatment of supradiaphragmatic descending thoracic aorta coarctation...

Middle aortic syndrome (MAS) is a segmental narrow-
ing of the abdominal or distal descending thoracic aorta 
that is produced by congenital or by a number of acquired 
etiologies. MAS may be caused by Takayasu’s or temporal 
arteritis (giant cell arteritides), neurofibromatosis, fibro-
muscular dysplasia, retroperitoneal fibrosis, mucopolysac-
charidosis, and Williams syndrome, or congenital, ascribed 
to a developmental anomaly in the fusion and maturation 
of the paired embryonic dorsal aortas [2]. Middle aortic 
syndrome (MAS) affects children and young adults, and it 
occurs in about 0.5% to 2.0% of all aortic coarctation cases 
[1]. Congenital, acquired, inflammatory and infectious eti-
ologies have been described. In the majority of cases, there 
is a short, isolated or diffuse tubular narrowing of the de-
scending thoracic and abdominal aorta, often accompa-
nied by ostial stenosis or occlusion of the renal and visceral 
branches, which leads to renovascular hypertension and 
visceral ischemia [2, 3]. Surgical treatment should be con-
sidered in cases of uncontrollable hypertension, evidence of 
end-organ damage such as cardiac failure, progressive renal 
insufficiency or severe intermittent abdominal pain. Several 
surgical treatments for this condition have been reported, 
including bypass grafting, graft replacement, or patch an-
gioplasty [1, 4]. We report a successful surgical treatment 
case of a young female patient with middle aortic syndrome 

with a good late outcome. The peculiarity of this particu-
lar case is anomalous origin of truncus coeliacus (supradia-
phragmatic origin and above coarctation segment).
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Middle aortic syndrome (MAS) is a segmental narrowing of the abdominal or distal descending thoracic aorta that 
is produced by congenital or by a number of acquired etiologies. MAS may be caused by Takayasu’s or temporal 
arteritis (giant cell arteritides), neurofibromatosis, fibromuscular dysplasia, retroperitoneal fibrosis, mucopolysac-
charidosis, and Williams syndrome, or congenital, ascribed to a developmental anomaly in the fusion and maturation 
of the paired embryonic dorsal aortas. Aim of this article is to present a clinical case of successful surgical treatment 
of middle aortic syndrome with anomalous truncus coeliacus (supradiaphragmatic origin and above coarctation seg-
ment) in 3-year-old patient. Material and methods. In this article we offer the case of a 3-year-old female patient 
with middle aortic syndrome (supradiaphragmatic coarctation of descending thoracic aorta) and anomalous truncus 
coeliacus. The final diagnosis was established with computed tomography. Computed tomography revealed quite 
unusual origin of truncus coeliacus (its origin was supradiaphragmatic and above coarctation). She has undergone 
a successful surgical treatment, end-to-end extended anastomosis technique with truncus coeliacus reimplantation. 
Results. Four months follow-up CT imaging showed no distortions and no restenosis at the anastomosis site. At 4 
month follow-up examination patient was asymptomatic with no neurological dysfunction. Conclussion. End-to-
end extended anastomosisis is relatively safe technique and an effective method of treatment for atypical coarctation 
with significant postoperative reduction of arterial blood pressure.
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Fig. 1. Computed tomography. A – Before surgical treatment.  
B – After surgical treatment 4 months follow-up. 

1 – Supradiaphragmatic descending thoracic aorta 
coarctation site. 2 –Truncus coeliacus with severly dilated 
proximal segment. 3 – Anastomosis site 4 months later after 
coarctation surgical correction. 4 – Reimplanted truncus 

coeliacus (proximal dilated segment resected)
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Клінічний випадок

The aim of this publica-
tion is to share quite rare 
clinical experience of suc-
cessful surgical treatment 
of middle aortic syndrome 
(supradiaphragmatic aorta 
coarctation) by applying 
end to end extended anas-
tomosis with truncus co-
eliacus reimplantation.

Material and meth-
ods. A 3-year-old female 
patient was examined 
because of hypertension 
and easy fatigability of 
the lower extremities. The 
femoral pulses were absent. 
Blood pressure, measured 
at admission, was 170/90 
mmHg at the brachial 
artery. Patient’s medical 
history included isolated, 
poorly controlled arterial hypertension despite pharmaco-
therapy (amlodipine, enalapril). The results of laboratory 
examinations were normal, including C-reactive protein 
and procalcytonin. Transthoracic echocardiography showed 
a supradiaphragmatic narrowing of thoracic descending 
aorta with pressure gradient 64 mmHg, ascending aorta and 
aortic arch including its branches had no abnormalities, left 
ventricular ejection fraction 62%, heart valves without mor-
phological and functional abnormalities, slight left ventricle 
hypertrophy, no right or left ventricle dilatation. Patient was 
referred for computed tomography (CT) imaging for further 
diagnosis verification.

On CT the ascending aorta and aortic arch were nor-
mal. A severely stenotic segment 20–25  mm in length of 
descending aorta was visualized approximately 30–40 mm 
above diaphragma. Critical (3–4 mm) aortic coarctation 
was diagnosed strictly distal to truncus coeliacus rising. 
Truncus coeliacus proximal segment was dilated. The aortic 
arch branches and renal arteries were normal. The collateral 
circulation was developed predominantly through 2-3 inter-
costal branches (Fig. 1A). 

Surgery was performed through a left thoracotomy in 
7th intercostal space. Truncus coeliacus atypically arised 
at the supradiaphragmatic level of aorta above coarctation 
segment. Descending aorta clamped distal and proximal to 
coarctation. Truncus coeliacus clamped and dissected from 
aorta. Collateral arteries has been ligated, distal and proxi-
mal aorta mobilized. Coarctation of aorta has been resected 
and taken for histological examination. End-to-end ex-
tended anastomosis applied. Truncus coeliacus reimplanted 
to aorta distal to the anastomosis after resection of its dilated 
segment (Fig. 2). Direct pressure measurement revealed no 
gradient.

Results. Postoperative period was uneventful. After sur-
gery patient received typical postcoarctation therapy with 
standard doses of hypertensive agents under arterial pres-
sure control (brachial blood pressure of 110/70 mmHg and 
femoral pressure of 105/65 mmHg).

On histological examination specimen is represented by 
transverse sections of 2 parallel vessels of different diameters, 
which are connected by a bridge of transversely directed 
structures of the media. Vessel with a larger diameter is 
aorta in the coarctation zone, and the 2nd vessel is truncus 
coeliacus. Both vessels have a corrugated inner elastic 
membrane, a fragmentation of elastic membranes, which in 
a smaller vessel have usual structure and direction, and in 
aorta – differently directed and sometimes sharply thinned. 
Smooth muscle cells and collagen fibers are disoriented 
due to collagen scaffold reinforcement and cell hypoxia. 
The adventitia of aorta is fibrous, truncus coeliacus tissue is 
friable and edematous.

At discharge from hospital pressure gradient on echo was 
12 mmHg. Four-month follow-up computed tomographic 
(CT) examinations showed no distortions and no restenosis 
at the anastomosis site (Fig. 1B). At 4 month follow up she 
was asymptomatic with no neurological dysfunction.

Conclusion. End-to-end extended anastomosis is 
relatively safe technique and an effective method of treatment 
for atypical coarctation, with significant postoperative 
reduction of arterial blood pressure. This method required 
strict  cooperation between radiologist and cardiac surgeon.
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Клінічний випадок успішного хірургічного лікування супрадіафрагмальної коарктації  
низхідної грудної аорти
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Атипова коарктація аорти (супрадіафрагмальна) – сегментарне звуження абдомінальної або дистальної низ-
хідної грудної аорти, яке може бути як вродженої етіологїї, так і набутої. Супрадіафрагмальна коарктація аорти мо-
же бути спричинена артеріїтом Такаясу (гігантськими клітинами артерітидами), нейрофіброматозом, фіброзно-
м’язовою дисплазією, ретроперитонеальним фіброзом, мукополісахаридозом, синдромом Вільямса або виникати 
як наслідок аномалії розвитку в процесі злиття та дозрівання парних ембріональних дорсальних дужок аорти. В 
літературі зустрічаються описання клінічних випадків із супрадіафрагмальною коарктацією аорти, але особли-
вість даного випадку полягає в аномальному відходженні черевного стовбура (по-перше – над діафрагмою, по-
друге – над коарктацією).

Мета статті – представити клінічний випадок успішного хірургічного лікування супрадіафрагмальної коарк-
тації низхідної аорти з аномальним відходженням черевного стовбура у 3-річного пацієнта. 

Матеріали та методи. У даній статті розглядається клінічний випадок супрадіафрагмальної коарктації низхід-
ної аорти у 3-річного пацієнта. Остаточний діагноз встановлювали за допомогою комп’ютерної томографії. Було 
виконано успішне хірургічне лікування з використанням розширеного анастомозу «кінець в кінець» з реімплан-
тацією truncus coeliacus, який мав атипове відходження. 

Результати. Через чотири місяці спостереження на КТ-дослідженні не було виявлено рестенозу в ділянці анас-
томозу. Після 4-місячного спостереження пацієнт був безсимптомним, без ознак неврологічної дисфункції. 

Висновок. Розширений анастомоз «кінець в кінець» є відносно безпечною методикою та ефективним методом 
хірургічного лікування атипової супрадіафрагмальної коарктації низхідної аорти.
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