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Abstract

Aim: To highlight the imaging features and the peculiarities associated with a giant ascending aor-
tic aneurysm in a typical developing world setting. Presentation of Case: A 78-year-old known
hypertensive and asthmatic woman of 25 and 10 years duration respectively. She had an un-
treated degenerative aortic valve lesion and moderate aortic regurgitation. This case study showed
the complex interplay of background untreated aortic valve disease, aortic insufficiency, chronic
hypertension, chronic airway obstructive disease and ageing in a case of giant aneurysm of the en-
tire ascending aorta. It also emphasizes the role of imaging in diagnosis and follows up of ascend-
ing aortic aneurysm particularly where prevention is key to prevent the high mortality associated
with Thoracic aneurysymal rupture. Conclusion: Timely institution of appropriate treatment of
aortic valve disease, prevention and adequate control of hypertension is key to prevent the de-
velopment and the grave prognosis of ascending aortic aneurysm, particularly in the developing
world where appropriate medical facilities, expertise and treatment are scarce.
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1. Introduction

Giant thoracic ascending aortic aneurysms are rare [1] but always bring disastrous complications. It is required
to conduct emergency surgical intervention due to high risk of sudden rupture and hemorrhage and consequent
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high mortality [2]. Recommended imaging modalities for effective diagnosis, follow up and monitoring of
treatment include Echocardiography, Multidetector computed tomography (MDCT) scan and MDCT angiogra-
phy as well as magnetic resonance imaging (MRI), including MRI angiography and functional studies [3]. While
chest X-ray may be helpful particularly in asymptomatic cases [4], the definitive treatment of choice for giant
aortic aneurysms is surgery, either through endovascular repair or the open surgical technique [4]. An elderly
patient with aortic valve disease, aortic insufficiency, hypertension and asthma was reported in this paper. Rele-
vant imaging tests were done to make timely diagnosis. This case has made us have a more specific understand-
ing of this rare disease.

2. Case Presentation

A 78-year-old known hypertensive and asthmatic woman who presented with breathlessness of one year dura-
tion, which worsened in the last three weeks prior to presentation. The patient was diagnosed hypertensive and
asthmatic 25 and 10 years respectively prior to presentation. The episodes of breathlessness usually developed
on exertion and there was associated easy fatigability and recurrent non-productive cough. There was no history
of orthopnea or paroxysmal nocturnal dyspnea. The patient however noticed recurrent swelling of her legs on
sitting for some time.

She was diagnosed hypertensive on routine checks ten years ago; blood pressure at diagnosis was 150/70
mmHg. Echocardiography examination carried out then showed a calcified aortic valve with associated mod-
erate aortic regurgitation. A diagnosis of hypertensive heart disease with a degenerative valvular lesion and mo-
derate aortic regurgitation was made. She was placed on anti hypertensive drug (5 mg Lisinopril titrated upward
t010 mg daily) but had no surgical treatment for the aortic valvular lesion.

Examination at this presentation revealed a middle aged woman, she was pale, dehydrated, and dyspneic with
a respiratory rate of 32/minute but not febrile. Essential systemic findings were in the chest and cardiovascular
system. Apart from the dyspnoea, her breath sounds were vesicular but reduced in both lung bases. Her pulse
was regular and of good volume but had tachycardia with a rate of 124/minute. Her blood pressure was elevated,
and measured 210/110 mmHg. Heart sounds, S1 and S2 only were heard with no murmur but her neck veins
were distended. Radiological investigations showed giant aneurysm of the entire ascending aorta. She was
commenced on Ramipril and intravenous frusemide. Surgical management was advised; she however rejected
surgical intervention and died 12 days after presentation following an episode of respiratory distress.

2.1. Radiological Investigations

The chest radiograph (Postero-Anterior view) essentially showed the heart to be enlarged with a biventricular
configuration and cardiac apex abutting on the lateral chest wall. The middle mediastinum was widened with a
convex outer border on the right and continuous with the right cardiac margin, extending superiorly to the level
of the 3" posterior intercostal space, indicating ascending aortic enlargement. The aortic arch was also promi-
nent (Figure 1(a)).

The lateral view of the chest also confirmed biventricular cardiomegaly and the markedly dilated entire as-
cending aorta (Figure 1(b)).

The patient also had Computed tomography (CT) angiography of the aorta. Axial images were acquired with
a 64 slice Multidetector Toshiba Aquillion computed tomography scanner. Multiplanar and 3-D reconstructions
were done. The images showed cardiomegaly with a cardiothoracic ratio of 72%. A thin-walled fusiform aneu-
rysm of the entire ascending aorta extending from the outlet of the left ventricle to the proximal aspect of the
arch of the aorta was seen with the mid ascending aorta diameter of 10.2 cm at the level of the bifurcation of the
pulmonary artery (Figure 2).

The Multiplanar reconstruction in the Saggital and coronal views also show previously described features. In
addition, the Saggital view showed features consistent with background dorsolumbar spondylosis, as evidenced
by the anterior marginal osteophytes, endplate sclerosis and some narrowed disc spaces. A focal nodular calcifi-
cation was noted at the medial wall of the aortic root in the coronal view (Figure 3(a) and Figure 3(b)). No
thrombus or dissection was seen, all in keeping with giant thoracic aortic aneurysm (TAA).

2.2. Discussion

An aneurysm is a focal or diffuse dilatation of an artery diameter of at least 50% or 1.5 times more than its
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Figure 1. (a) Chest radiograph showing marked cardiomegaly with biventricular configuration, widening of the middle and

superior mediastinum with a convex margin continuous with the right ventricular margin; (b) Lateral chest radiography
showed cardiomegaly with bi-ventricular configuration and markedly dilated ascending aorta.

Figure 2. Contrast enhanced axial computed tomography image of the chest. This shows gross dilatation of the aortic root.

Asterisk—aortic root and white arrow—Ileft ventricle.
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Figure 3. (a) MPR saggital view of CT angiography of the aorta-showing the markedly dilated ascending aorta. Background
dorsal spine degenerative changes are present as evidenced by anterior dorsal spine osteophytes; (b) Multiplanar reconstructed
coronal thoracic computed tomography showing fusiform, marked dilatation of the entire ascending aorta with a speck of
calcification seen in the Mitral valve region.

normal size/diameter. In the thoracic aorta a maximum diameter of up to 3 cm is normal, a diameter of 4.5 cm or
more is considered aneurysmal and diameters of 6 cm or more have been documented to carry significant risk of
rupture [2]. While a diameter of 1.1 to 1.5 times of normal value is classified as ectasia of the thoracic aorta [1].

Although aneurysms of the thoracic aorta are the most common vascular cause of mediastinal masses, ac-
counting for 10% of all mediastinal masses. Thoracic Aortic Aneurysms (TAAs) are less common than abdo-
minal aortic aneurysms accounting for 25% of all aneurysms. TAAs are commoner in males with a male to fe-
male ratio of (1.7 - 3):1 with a mean age of 65 years at presentation [2] [3]. A study carried out by Olsson et al.
in Sweden in 2006 showed an incidence of 16.3/100,000 per year in men and 9.1/100,000 per year in women
with a rising prevalence [5]. The incidence rate of thoracic aortic aneurysm, in studies in USA, is approximately
10.4 per 100,000 per year [6] [7]. However data on the incidence of TAAs in Nigeria is not readily available,
possibly due to lack of or documentation of cases and non availability of appropriate imaging modalities in most
part of the country.

TAAs can be classified according to the arterial wall layer, the shape and part of the ascending aorta that is
involved. While true aneurysms involve all the three layers-adventitia, media and intima, false aneurysms in-
volve only the outer layer and are contained within the adventitia [3]. TA aneurysm may also be fusiform in
shape if there is circumferential involvement of the arterial wall or saccular when it involves only a portion of
the wall. Fusiform and saccular aneurysms account for 80% and 20% of TAAs respectively.

Thoracic aortic aneurysms may also involve one or more segments of the thoracic aorta: the aortic root, as-
cending aorta, aortic arch and descending aorta. The involved segment affects the clinical presentation, natural
history and treatment, and also offers clues to the etiology [8]. About 50% of thoracic aortic aneurysms involve
the ascending aorta. 40% of cases occur in the descending aorta while the arch and thoracolumbar aneurysms
account for 10% each [1]. Ascending aortic aneurysms may involve part or its entirety, extending as proximally
as the aortic annulus and as distally as the innominate artery [4]. This is a case of a giant fusiform aneurysm of
the entire ascending aorta.

Aneurysm formation results from combination of inflammation, proteolysis and disturbed survival of smooth
muscle cells with elevated proteolytic matrix metalloproteinase enzymes and decrease in inhibitory enzymes re-
sulting in elastic fiber fragmentation [1]. The pathogenesis of ascending aortic aneurysms involves a complex
interplay between genetic predispositions and hemodynamic factors e.g. hypertension and aortic valvular disease
[9] [10]. The commonest cause of aortic aneurysm is atherosclerosis in 80% of cases [3]. But in the ascending
aorta, this is an infrequent cause [1] [11]. Cystic Medial degeneration, described as the accumulation of amor-
phous basophilic material in the media, with resultant elastic fibre fragmentation and smooth muscle loss, is the
commonest cause of ascending aortic aneurysms. This usually occurs as an acquired degenerative condition
which results to some extent from ageing but accelerated by hypertension. It may also occur in younger patients
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typically as part of a genetically transmitted disorder e.g. Marfan and Ehler-Danlos syndromes [1] [12]. Docu-
mented risk factors include smoking, chronic obstructive pulmonary disease (COPD), hypertension, atheroscle-
rosis, male gender, older age, high body mass index, bicuspid or unicuspid aortic valves, genetic disorders, and
positive family history [4]. Most cases however have chronic hypertension, which may contribute to the forma-
tion or the expansion of the aneurysm [4].

Aortic valvular disorders including aortic valvular disease and bicuspid aortic valves are known causes of as-
cending aortic aneurysms [1] [9] [10]. In this case, the etiology was aortic valve disease, probably accelerated by
hypertension. However, there is paucity of literature on cases of ascending aortic aneurysms secondary to dege-
nerative aortic valvular lesions without associated bicuspid aortic valves. Historically, syphilis used to be a
common cause of ascending aortic aneurysms but it is now an uncommon cause due to the aggressive use of an-
tibiotics [1]. Other causes of thoracic aortic aneurysms include trauma, infection, Takayassu and Giant cell arte-
ritis. There was no preceding history of trauma, sexually transmitted diseases or features of Takayassu and giant
cell arthritis in this case.

Many patients with thoracic aortic aneurysms are without symptoms but are discovered incidentally on chest
X-ray or other investigations for other ailments. In symptomatic cases, clinical symptoms are usually secondary
to the presence of complications or imminence of complications. Clinical features of thoracic aortic aneurysms
include breathlessness, dyspnea, dysphasia, hoarseness, chest pain and back pain due to compression of sur-
rounding structures including the trachea, bronchi, esophagus and paralysis of the recurrent laryngeal nerve. Rarely,
compression on the superior vena cava (SVC) may give rise to symptoms of SVC syndrome-distended neck veins
etc. from large TAA. Aortic aneurysms involving the ascending aorta and aortic root may present with features
of congestive cardiac failure due to aortic regurgitation. Large aneurysms may also rupture into the pericardial
space, left pleural space, tracheobronchial tree, Superior vena cava or pulmonary artery giving rise to acute aor-
tic syndromes [11] [13] [14]. History of breathlessness, dyspnea, distended neck veins and leg swelling from
congestive cardiac failure probably secondary to the documented aortic regurgitation was present in this patient.

The normal growth rate for the ascending aorta is 0.07 - 0.2 cm/year [15] and approximately 1 mm per year
[16]. Risk factors for increased aortic growth include advancing age, female sex, chronic obstructive pulmonary
disease, hypertension, positive family history, aortic dissection and the initial aortic diameter. The principal pre-
dictor of the risk of rupture or dissection is the aortic size. Davies et al. carried out a study on thoracic aortic
aneurysms, this showed that at aortic sizes greater than 6.0 cm, the risk of rupture was increased 27-fold and
death, rupture or dissection occurred at 15.6% per year [17]. However death from rupture, we believe, will
probably be higher in the developing World than the documented rate per year due to poverty hindering prompt
hospital treatment with consequent late hospital presentation, scarcity of adequate diagnostic equipments and
adequacy of appropriate manpower and early interventions.

2.3.Imaging

Many patients with thoracic aortic aneurysms are asymptomatic, and are incidentally discovered on chest X-ray
or other investigations for other ailments [4]. Possible Chest X-ray findings that may suggest TAA on a CXR are:
1) Widened mediastinum due to prominence of the ascending aorta and 2) Presence of mass effect (e.g. devia-
tion of the trachea) can be an indicator of an ascending aortic aneurysm. Other imaging modalities employed in
the evaluation of suspected TAA include echocardiography, Multidetector computed tomography and Magnetic
resonance imaging. While echocardiography, particularly the trans-thoracic route is very useful in making diag-
nosis and to follow up cases of TAAs involving the aortic root, particularly to access the aortic valves and left
ventricular function in these patients.

The trans-oesophageal echocardiography could be used in patients with poor acoustic window to the trans-
thoracic approach [3]. Echocardiography has the advantage of being cheap, widely available and ionizing radia-
tion free and reproducible. MDCT and MRI offer excellent images. The high spatial resolution, ability to acquire
very thin millimeter cuts and multiplanar angiographic reformation has made the MDCT an excellent modality
for TAA evaluation [3]. CT is the modality of choice for identifying rupture and impending rupture of thoracic
aortic aneurysms [18]. MRI is ionizing radiation free, has multiplanar capability and excellent soft tissue resolu-
tion. It excellently depicts the entire aortic anatomy and very effective in diagnosis and characterization of
aneurysms in combination with MR angiography while functional MRI studies are also invaluable in the as-
sessment of patients with aortic valve disease [3].
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The need for surgery is based on the assessment of risk of rupture, life expectancy and operative risk. Indica-
tions for surgery for ascending aortic aneurysms include an aneurysmal diameter exceeding 5.5 cm, a growth
rate of more than 0.5 cm/year and symptomatic patients including those with acute aortic syndromes. Compres-
sion of surrounding organs, aortic insufficiency and ascending aortic dissection are accepted indications regard-
less of the size. Patients with Marfan’s syndrome and bicuspid aortic valves should undergo surgery at diameters
exceeding 5.0 cm [6] [16] [19] and those with family history of aortic aneurysmal rupture or dissection should
undergo surgery at diameters of 4.5 cm or higher. In this case, despite the diagnosis of aortic valve lesion ten
years ago, there was no intervention to the valvular disease at that time probably due to non availability of ap-
propriate facilities and expertise. The patient had overwhelming indications for surgery with an aneurysmal di-
ameter of almost twice the cut off with associated symptoms and serious risk of rupture with associated symp-
toms but declined surgery. The unavailability of valvular interventions and appropriate surgical care for aortic
aneurysm at most centers, poverty and late presentations on the part of the patients makes the already known
poor prognosis of TAAs even worse and the mortality rate in the developing World higher than documented in
literatures.

3. Summary

This case report highlights the multi factorial interplay of aortic valve disease, aortic regurgitation, chronic ob-
structive airway disease, chronic hypertension and ageing in the pathogenesis of ascending thoracic aortic aneu-
rysm. It also described the complications of TAA, particularly rupture at diameters over 6 cm and the high mor-
tality associated with it. There was a lack of timely intervention to the diagnosed valvular disease at diagnosis
which might have slowed/stopped the development of the aneurysm due to non availability of appropriate facil-
ity, a common and serious challenge in developing nations.

Ascending aortic aneurysm is serious sequelae of aortic valve disease, valvular insufficiency and chronic
hypertension particularly in the elderly. Meticulous follow up with radiological modalities, timely intervention
to repair diseased valves, and control of high blood pressure could prevent development of ascending aortic
aneurysm. Surgery should be done without delay when indicated to prevent aneurysmal rupture and associated
high mortality.
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