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Abstract

Right aortic arch (RAA) with a vascular ring, a congenital malformation of the great vessels of the
thorax, is arare disease in adulthood. Mostly, RAA is accompanied by congenital cardiovascular anoma-
lies diagnosed during childhood, and cause symptoms from the compression of the trachea and/or
esophagus.1 We report a case of a 53-year-old female with a RAA who presented with dyspnea on ex-
ertion, dysphagia, and a characteristic images of contrast-enhanced computed tomography (CT) scan,
and spirometry. There are a few reports in the literature about symptomatic RAA presented in adult-
hood, and it may mimic exercise-induced bronchospasm. So diagnosis of this condition may eliminate
the need for corticosteroids and the symptoms may resolve completely by surgical intervention only.
(J Intern Med Taiwan 2007; 18: 104-107 )
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Introduction

In normal individuals, the left aortic arch pass-
esin front and to the left of the trachea, and the liga-
mentum arteriosum connects the descending aorta to
the pulmonary trunk. Theleft subclavian artery hasa
normal course at the left of the trachea. Congenital
malformations of the aortic arch arise from disorders
in the formation of the primitive double aortic arch %
Anomalies of great vessels are frequently incidental
findings, because they are usually asymptomatic.

A vastular ringisarareabnormdlity of aortic archthat
cancausecompleteor partia obstructionof thetracheaand/or
esophagus. A complete vasculer ring is formed by aright
aortic arch, left ligamentum arteriosum thet failsto regress,
the pulmonary trunk, and aberrant left subdavian artery”.

Case Report

A 53-year-oldfema e, nonsmoker, visited our out-pa-
tient-department due to gradualy worsening dyspnea on
exertion and dysphagia of 1 year's duration. Physica ex-
amination was unremarkable. Her chest x-ray reveded a
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right aortic knob with tracheadeviated to left Sde (Fig. 1).
The contrast-enhanced CT scan of the chest
demonstrated aRAA and the compression of the pos-
terior wall of the lower part of the trachea and the
esophagus, the latter from the retroesophageal aortic
arch and Kommerell's diverticulum, caused at proxi-
mal part of the aberrant |eft subclavian artery (Fig. 2).
Spirometry showed a FVC of 1.81 L (72% of pre-
dicted), FEV1 of 1.16 L (54.7% of predicted), and
FEVUFVC ratio of 64.16%. Her flow-volume loop
showedflattening of theingpiratory and expiratory segment
(Fig. 3), and evidence of fixed large airway obstruction.
The patient's symptoms were attributed to the
complete vascular ring malformation, and a surgical
correction of the anomaly was recommended. The pa-
tient refused therapeutic intervention, because she can
toleratethe symptoms caused by thevascular ring now.

Discussion

Vascular rings usually presents in infancy or
childhood with symptoms rel ated to congenital heart
anomalies, such as tetralogy of Fallot, pulmonary
atresiawith ventricular septal defect, and truncus ar-

Fig.1.Chest X-ray revealed a right aortic knob with tra-
chea deviated to left side.

Fig.2.Computed tomography scan of the chest, which
shows the compression of the trachea by the right
aortic arch with retroeophageal position and and
the coma-like appearance of Kommerell's diver-
ticulum as well as the compression of the trachea
and esophagus by the vascular ring. The left sub-
clavian artery arose from a diverticulum on the de-
scending aorta.
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Fig.S.FIoW-vqume loop demonstrating flattening of the
inspiratory and expiratory portion.

teriosus, or to compression of mediastinal structures
such as the trachea or the esophagus. The incidence
of vascular rings in adult is unknown, a right sided
aortic arch occurs in adults with a frequency of 0.1
percent and is associated with a high likely hood of
acomplete vascular ring, but seldom associated with
congenital cardiac abnormalities’.

The symptoms are more often the result of early
atheroscleratic changes of the anomalous vessals, dis-
section, aneurysma dilatation with compression of sur-
rounding structures and the vascular rings tend to be-
comemorecondtrictiveasthetracheagrows. Symptoms
may occur transiently with exertion, supine positioning,
and fluid administration that dilates the aorta.

Theanomay may cause dysphagia, dyspnea, stridor,
wheezing, cough, recurrent respiratory track infections, ob-
sructiveemphysemaor chest pain, andrespiratory distress.
When these appear in adulthood, they can mimic exercise
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induced asthma or other obstructive airway diseases’.

In our case, the aortic arch was cited posterior-
ly and on the right of the trachea. The aorta arch had
a retroesophageal course, passing between the
esophagus and thethoracic vertebrae, and an aberrant
origin of left subclavian artery, called Kommerell's
diverticulum, fromleft-sidedescending aorta(Fig. 4).
So the patient had a complete vascular ring around
the trachea and esophagus, which caused dysphagia
and dyspnea on exertion. The symptoms may gradu-
ally worsening because the atherosclerotic changes
of the anomalous vessels is progressing by aging.

The diagnosis of vascular abnormalities of the
chest that cause airway obstruction can be made by
using barium esophagography, bronchoscopy, CT
scan, angiography, and magnetic resonanceimaging (M-
RI)°. CT scanningwith contrast hasreplaced bariumswal -
low as the diagnostic procedure of choice®. Spirometry
findingsmay benormal or may show flattening of theex-
piratory and /or inspiratory portion of the flow-volume
loop, suggesting afixed or variablelarge airway obstruc-
tion. The diffusion capacity istypicaly normal”.

In our patient, the presence of RAA on the chest
radiograph suggested that his symptoms were likely

Fig.4.Right ascending aorta, retro-esophageal segment
of the aortic arch, left ligamentum arteriosum and
pulmonary artery causing a congenital complete
vascular ring about the trachea and esophagus.
RC: right carotid artery LC: left carotid artery RSC:
right subclavical artery LSC: left subclavical artery
RPA: right pulmonary artery LPA: left pulmonary
artery LA: ligamentum arteriosum KD:
Kommerell's diverticulum

to betheresult of thisanomaly. Thevascular ring was
confirmed by CT with intravenous contrast enhance-
ment, 3D reconstructed tomography (Fig. 5) and
spirometry study. The image of CT and spiromery
may replace the bronchoscopy and define the loca-
tion, degree of the bronchial compression andtheres-
piratory function. The method may prevent the pa-
tient to suffer the risk of hypoxia.

Most patientswith symptomatic congenital vas-
cular ringswill require surgical repair®. Theright aor-
tic arch with ligamentum arteriosum form of vascu-
lar ring causes between 25% and 30% of all cases of
vascular rings, and it isthe second most common type
of vascular ring requiring surgery". In adults, the sur-
gical division of theligamentum arteriosum with dis-
section of mediastinal structuresallowsthe vesselsto
assume a less constricting pattern. Division of the
retroesophageal artery is often unnecessary, asit was
inthiscase®. Patientswith mild symptoms may be sat-
isfactorily managed by dietary modifications alone’.

After surgery, secondary tracheomalaciais mostly
present after the prolonged period of airway compres-
sion, and symptomsmay not resolvecompletely. Inthose
who continue to have persistent symptoms despite
surgery, trached resection or intraluminal stenting may
be necessary™®®. A preoperative or intraoperative bron-
choscopy is necessary for patients who need operation
to rule out associated intratracheal pathology and pro-
vide an assessment of bronchomal acia-tracheomal acia’.

Fig.5.3D reconstruction computed tomography re-
vealed the relationship between trachea and vas-
cular ring. LC: left carotid artery LSC: left sub-
clavical artery LPA: left pulmonary artery KD:
Kommerell's diverticulum
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Summary

Congenital vascular ringisrareinadult andahigh
degree of clinical suspicion isrequired when all adult
patients with dyspnea and/or dysphagia accompanied
by an aortic arch anomaly. The image of CT and
spiromery can define the disease and eval uate the con-
ditionfor surgical intervention. The disease may mim-
ic exercise-induced bronchospasm or other obstructive
disease, so diagnosis of this condition in patients with
chronic respiratory complaints may eliminate the need
for corticosteroids and other respiratory medications.
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