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Vascular rings-pitfalls in initial diagnosis and its verification
with multi-slice computed tomography

Vascular rings are defined as abnormal configuration of aortic arch or its branches resulting in
encircling the trachea and esophagus. Three major types of this anomaly are: arteria lusoria. right-
sided aortic arch and double aortic arch. Arteria lusoria is referred to aberrant course of the right
subclavian artery which originates from the aortic arch as the last vessel and passes to the right
side behind the trachea and esophagus. This is the most frequent type of vascular ring occurring in
0.5-0.2% of general population (1). Right-sided aortic arch is found in about 0.1% of population (2)
with high probability of vascular ring formation resulting from retroesophageal course of the left
subclavian artery. The least common, but the most symptomatic is double aortic arch (3).

The possible symptoms related to compression of csophagus and trachea are: dyspnea.
recurrent pneumonia, stridor, and dysphagia (4). The initial diagnosis based on chest x-rays or
contrast examination of the esophagus usually leads to incorrect conclusions and vascular reasons of
the ailments are hardly ever taken into account. Correct diagnosis is usually based on angiographic
¢xaminations, magnetic resonance or computed tomography (5-7).

The aim of the study was to evaluate the possibilities of multi-slice computed
tomography (MSCT) in diagnostics and imaging of vascular rings and its usefulness in
verification of initial diagnosis.

MATERIAL AND METHODS

Electronic and clinical documentation of 17 patients (mean age 48.1 + 16.4: 12 females and 3
males) with vascular ring detected during MSCT examination of the chest or the heart was processed.
The examinations were performed with 8 or 64 row tomograph after administering 80-120 ml of
non-ionic contrast medium in standard chest (2.5 mm collimation), or cardiac protocol (1.2 or
0.6 mm collimation). Either axial scans or multiplanar and three dimensional reconstructions were
used to evaluate the anomaly. Remaining structures of the chest and the heart were assessed in respect
to find associated congenital or acquired pathologies. The clinical reasons of performing the CT
examination were analyzed. '
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SUMMARY

Vascular rings are defined as abnormal configuration of aortic arch or its branches resulting
in encircling the trachea and esophagus. Three major types of this anomaly are: arteria lusoria,
right sided aortic arch and double aortic arch. The possible symptoms related to compression of
esophagus and trachea include: dyspnea, recurrent pneumonia, stridor and dysphagia. Diagnosis
based on chest x-rays or contrast examination of ¢sophagus usually leads to incorrect conclusions
and vascular reasons of the ailments are hardly ever taken into account. The aim of the study was to
evaluate the possibilities of multi-slice computed tomography (MSCT) in imaging of vascular rings
and its usefulness in verification of initial diagnosis. Electronic and clinical documentation of 17
patients with vascular ring detected during MSCT examination of the chest was investigated. MPR
and 3D reconstructions were used to evaluate the anomaly. Clinical reagons of performing MSCT
were analyzed. Ten patients of the selected group had vascular ring in the form of arteria lusoria.
six patients had right-sided aortic arch and in one case double aortic arch was revealed. The initial
diagnosis was related to vascular anomalies in one case only. MSCT allowed precise verification in
the rest of the patients of the investigated group. MSCT is a highly sensitive method of evatuation of
mediastinal arteries which enables certain detection of vascular rings. Application of 31D and MPR
reconstructions attows to visualize anatomical relations of mediastinum, compression of trachea or
esophagus. as well as to confirm or exclude other pathologics of mediastinum.

Pierscienic naczyniowe ~ pulapki we wstepnej diagnostyce i weryfikacja rozpoznania
przy uzyciu wiclorz¢dowej tomografii komputerowej

Pierscienic naczyniowe sy wynikiem nieprawidlowego rozwoju tuku aorty lub jego galezi,
czego skutkiem jest otoczenie przez struktury naczyniowe tchawicy i przelyku. Trzy glowne typy 1
anomalii to arteria lusoria, prawostronny luk aorty i podwdjny tuk aorty. Mozliwe objawy wynikajace
z ucisku przetyku i tchawicy to: duszno$¢, nawracajace intekcje ukladu oddechowego, stridor
i dysfagia. Zazwyczaj wst¢gpna diagnostyka oparta na zdjgciach przegladowych klatki piersiowej
lub badaniach kontrastowych przelyku prowadzi do blgdnych rozpoznan. a przyczyny naczyniowe
dolegliwosci rzadko sa brane pod uwagge. Celem pracy bylo przedstawienic mozliwosci wiclorzgdowej
tomografii komputerowej (WTK) w diagnostyce i obrazowaniu pierscieni naczyniowych oraz jej
uzytecznosci w werylikacji wst¢pnego rozpoznania. Przeanalizowano dokumentacjg elektroniczng
i kliniczng 17 pacjentéw z wykryta podezas badania WTK klatki picrsiowej anomaliq pod postacig
pierscienia naczyniowego. Celem oceny anomalii uzyto rekonstrukeji wicloplaszczyznowych
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i trojwymiarowych. Analizie poddano przyczyny skierowan na badanie WTK. U dziesigciu
pacjentow stwierdzono pierscienie naczyniowe pod postacig arteria lusoria. u szesciu prawos-
tronny luk aorty. a u jednego pacjenta podwdjny luk aorty. Tylko w jednym przypadku wstgpne
rozpoznanie zakladalo anomali¢ naczyniowa. WTK umozliwita precyzyjng weryfikacj¢ rozpoznan
u pozostatych pacjentow z badanej grupy. Podsumowujac, WTK jest wysoce czulg metoda oceny
tetnic srddpiersia umozliwiajacaq pewne wykrycie pierscieni naczyniowych. Zastosowanie rekon-
strukeji wicloplaszezyznowych 1 trgjwymiarowych umozliwia wizualizacje warunkow anatomi-
cznych srodpiersia. ucisku na tchawicg lub przetyk jak réwniez potwierdzenie lub wykluczenie in-
nych patologii srédpiersia.



