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Abstract

Background: Thoracic aortic aneurysms are often an accidental finding and result from a degenerative process. Medical therapy includes
pharmacological control of arterial hypertension and smoking cessation, that slows the growth of aneurysms. An association between the
dilatation of the ascending and abdominal aorta has been already reported. The aim of the study was to identify possible demographic
and clinical factors that may implicate further imaging diagnostics in patients with ascending aorta dilatation. Methods: There were 181
(93 (53%) males and 88 (47%) females) patients with a median age of 54 (41–62) years who underwent cardiac magnetic resonance due
to non-vascular diseases, were enrolled into retrospective analysis. Results: Multivariable analysis revealed ascending aorta dilatation
(odds ratios (OR) = 7.45, 95% confidence interval (CI): 1.98–28.0, p = 0.003) and co-existence of coronary artery disease (OR= 8.68, 95%
CI: 2.15–35.1, p = 0.002) as significant predictors for thoracic descending aorta dilatation. In patients with abdominal aorta dilatation,
the multivariable analysis showed a predictive value of ascending aortic dilatation (OR = 14.8, 95% CI: 2.36–92.8, p = 0.004) and age
(OR = 1.04, 95% CI: 1.00–1.08, p = 0.027). In addition, cut-off values were established for age groups determining the risk of thoracic
aorta dilatation over 49 years and abdominal aorta dilatation over 54 years. Conclusions: The results of our analysis showed predictive
factors, including ascending aorta dilatation and co-existence of coronary artery disease, particularly over 49 years of age for thoracic,
while ascending aorta dilatation and age, particularly over 54 years, for abdominal aorta dilatation. These features may be considered to
increase clinical vigilance in patients with aortic diameter abnormalities.
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1. Introduction

Thoracic aortic aneurysms are often an accidental
finding and result from a degenerative process [1]. Medi-
cal therapy involves pharmacological control of arterial hy-
pertension and smoking cessation that slows the growth of
aneurysms [2,3]. Aortic dissection is a life-threatening con-
dition that, in more than 50% of cases, is located in previ-
ously dilated, and not aneurysmal locations [4]. It is re-
ported as a causative factor of over 25,000 deaths annually
in the United States [5]. Guo et al. [6] reported a mean as-
cending aortic diameter related to acute dissection of 42.6
mm. The interaction of molecular proteins with the cellu-
lar and intercellular matrix is claimed to be related to the
progression of aortic diameter [7–9].

The diagnosis of aortic pathology is based on imag-
ing examinations, including ultrasonography followed by
computed tomography (CT) or magnetic resonance angiog-
raphy (MRA) [10,11]. Ultrasound imaging can be helpful
only in certain segments of the aorta, including echocardio-
graphy of the ascending aorta [12]. The rest of the aorta is
only partially visible or invisible at all. Noninvasive imag-
ing are often the first-line test that allow for the suggestion
of further diagnostics including MRA or CT scans [13,14].
Considerations regarding improved assessment of the risk
of dissection and rupture based on imaging modalities are
still controversial [15,16]. MRA and CT are valuable in the
evaluation of chronic dissection, while CT is dedicated to
acute syndromes. The advantages of MRA include the lack
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of radiation and the use of gadolinium contrast media with
low risk of complications, which allows for repeatable ex-
aminations and safe utility in the younger population.

Screening programs are believed to be one of the
most effective options for diagnosing aortic aneurysms, as
incidental findings of aortic dilatation are most common
[17,18]. The increased risk of multiple dilated segments
in a single patient is well-known [19].

The aim of the study was to identify possible demo-
graphic and clinical factors that may implicate further imag-
ing diagnostics in patients with ascending aorta dilatation.

2. Materials and Methods
2.1 Group Characterization

One hundred and eighty-one consecutive patients who
underwent cardiac magnetic resonance (CMR) for non-
vascular diseases were included in the analysis. The main
primary indications were examination of patients with sus-
pected pulmonary hypertension in 61 (34%) cases, analy-
sis before pulmonary veins isolation in atrial fibrillation in
50 (28%) subjects and other reasons in 70 (39%) patients.
All patients underwent MRA during CMR. Exclusion cri-
teria included previously diagnosed aortic aneurysms and
dissections (chronic or acute) and inability to perform the
examination.

Four aortic diameters were measured in the ascending
aorta above the sinotubular (ST) junction, the descending
aorta 1 cm below the origin of the left subclavian artery, the
descending aorta at the level of the diaphragm and the ab-
dominal aorta 2 centimeters above the bifurcation into two
common iliac arteries.

Demographic and clinical data were collected based
on a questionnaire completed by each patient.

2.2 Magnetic Resonance Imaging
All the patients had CMR for non-vascular rea-

sons. CMR was performed on a 1.5 T scanner Magnetom
Avanto Fit (Siemens, Erlangen, Germany). CMR and 3-
dimensional (3D) dynamic magnetic resonance (MR) an-
giography were performed with a 1.5-T scanner (Siemens,
Avanto Fit) with the use of a matrix coil for body and
cardiac applications combined with a spinal coil. All se-
quences were performed with electrocardiographic (ECG)
triggering during breath-hold. CMR included the follow-
ing sequences: anatomical imaging, ventricular volume and
functional assessment and phase-contrast flow quantifica-
tion. MRA was performed with the use of a dynamic Time-
resolved Angiography With Interleaved Stochastic Trajec-
tories (TWIST) after the administration of a contrast agent
gadobutrol (0.1 mmol/kg) followed immediately by a 20
mL saline flush. The temporal resolution varied between 3
and 5 s, with an overall sequence time of ~100 s. The time
of contrast injection was calculated following the adminis-
tration of 2 mL of contrast bolus. The typical sequence pa-
rameters were: repetition time/echo time (TR/TE) 2.3/0.87

ms, field of view 500 × 310 mm, slice thickness 1.5 mm,
gap 0 mm, matrix size 384 × 224, and in-plane resolution
1.40 × 1.30 mm. The TWIST sequence was used for the
evaluation of vascular anomalies and the following mea-
surements. The aortic diameter was measured at four lev-
els including the ascending aorta (A1), descending thoracic
aorta 1 centimeter below left subclavian artery origin (A2),
abdominal aorta at the level of diaphragm (A3), and abdom-
inal aorta 2 centimeters above bifurcation into two ileac ar-
teries (A4). MRA images evaluation was based on criteria
proposed by van Hout et al. [20] in segments in risk for
aortic dilatation [3]. All measurements were obtained with
dedicated software Horos.

The A1 segment dilatation and aneurysm were con-
sidered when the transverse diameter was greater than 3.7
and 5 cm, respectively [21]. For each aortic segment, the
aneurysms were defined as 1.5 times the normal value [22].
The A2 abnormal diameter was defined as exceeding 2.9
cm [23]. In A3 and A4 aortic segments, the transverse di-
ameters above 2.5 cm and 1.9 cm were taken into analysis
as enlarged, respectively [24,25].

The diameter of each segment was manually calcu-
lated by 2 measurements that were performed in trans-
verse planes perpendicular to the aortic axis by 2 opera-
tors blinded to the other measurements and clinical features.
Mean values of diameters of the aorta performed by both
operators were included in the analysis.

2.3 Statistical Analysis
Since numerical data did not follow a normal distribu-

tion (Shapiro–Wilk test) the results were presented as medi-
ans and interquartile ranges — median (Q1–Q3). The cat-
egorical data were presented as numbers and relative fre-
quencies. Univariable and multivariable logistic regression
with backward stepwise selection was used to find signifi-
cant predictors of thoracic and abdominal aorta— segments
A2 and A3 and A4 — dilatations. The results were pre-
sented as odds ratios (OR) and 95% confidence intervals
(95% CI). Additionally, the receiver operating character-
istic curve (ROC) analysis was performed to determine the
classifier’s discriminatory power and to identify the optimal
cut-off point of age (Youden index method) for thoracic and
abdominal aorta dilatation. The discriminatory power was
measured as the area under the curve (AUC). A p value <
0.05 was considered statistically significant.

2.4 Ethics Approval and Consent to Participate
The study was performed according to the principles

of Good Clinical Practice and the Declaration of Helsinki
and was approved by the Local Ethics Committee of the
Medical University of Poznan (approval number: 749/20 on
4 November 2020). All patients gave their informed con-
sent for inclusion in the analysis.
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Table 1. Demographical and clinical data.
n = 181

Demographical:
1. Age (years median (Q1–Q3)) 54 (41–62)
2. Sex (male (%)/female (%)) 93 (53%)/88 (47%)
3. Height (cm) (median (Q1–Q3)) 84 (70–96)
4. Weight (kg) (median (Q1–Q3)) 172 (164–1820)

Comorbidities:
1. Arterial hypertension (n (%)) 92 (51)
2. Hyperlipidemia (n (%)) 74 (41)
3. Coronary artery disease (n (%)) 25 (14)
4. Diabetes mellitus (n (%)) 15 (8)
5. Peripheral artery disease (n (%)) 32 (18)
6. Chronic obstructive pulmonary disease (n (%)) 27 (15)
7. Family history (n (%)) 92 (51)

Smoking overall (%): 65 (36)
1. Current (n (%)) 23 (13)
2. Past smoking (n (%)) 42 (23)

Lifestyle:
1. Active physically (n (%))/sedentary (n (%)) 50 (28)/131 (72)
2. Activities a week (median (Q1–Q3)) 3 (1–4)

Pharmacology:
1. B-blockers (n (%)) 73 (40)
2. ACE-I (n (%)) 68 (38)
3. Ca-blockers (n (%)) 34 (19)
4. Anti-platelet (n (%)) 20 (11)
5. NOAC (n (%)) 52 (29)
6. Statins (n (%)) 52 (29)
7. Diuretics (n (%)) 48 (27)
8. Other (n (%)) 34 (19)

Abbreviations: ACE-I, angiotensin-converting enzyme inhibitor; B, beta receptor;
Ca, calcium receptor; n, number; NOAC, non-vitamin K antagonist oral anticoagu-
lants.

3. Results
There were 181 (93 (53%) males and 88 (47%) fe-

males) patients with a median age of 54 (41–62) years en-
rolled into the retrospective study. Two risk factors, most
common for aneurysms’ occurrence, namely arterial hyper-
tension and smoking, were diagnosed in 92 (51%) and 65
(36%) patients, respectively. The physically active lifestyle
was postulated by 50 (28%) patients and was characterized
by amedian frequency of activity 3 (1–4) times a week. The
demographic and clinical data were analyzed and presented
in Table 1.

Data obtained from theMRA results revealed that me-
dian (Q1–Q3) values of four analyzed aortic diameters, in-
cluding ascending aorta (A1) as 28 (19–48) mm, descend-
ing aorta below subclavian artery origin (A2)— 24 (21–40)
mm, thoracic aorta below the diaphragm level (A3) — 21
(15–28) mm and above aortic division into common iliac
arteries (A4) — 16 (12–20) mm. The Fig. 1 presents the
normal and abnormal (dilatation and aneurysms) aortic di-
ameters in A1-A4 segments.

The diagnostic criteria for aortic aneurysmweremet in
4 (2%) patients in ascending aorta. The results are presented
in Table 2. The A2–A4 diameters were analyzed in relation
to the diameters of A1. The risk for A2–A4 dilatation was
evaluated by uni- andmultivariable analysis in patients with
an A1 diameter above the normal range. The analysis was
performed for each of A2–A4 diameters.

3.1 Descending Thoracic Aorta (A2)

Univariable analysis found a significant relation be-
tween ascending aorta dilatation and A2 diameter (OR =
5.86, 95% confidence interval (CI): 1.04–32.8, p = 0.045),
age (OR = 1.07, 95% CI: 1.02–1.13, p = 0.011), followed
by the co-existence of coronary artery disease (OR = 7.45,
95% CI: 1.98–28.0, p = 0.003).

Multivariable analysis found a significant relation be-
tween ascending aorta dilatation and A2 diameter (OR =
8.0, 95% CI: 1.21–53.1, p = 0.031) and the co-existence of
coronary artery disease (OR = 8.68, 95% CI: 2.15–35.1, p
= 0.002) as presented in Table 3.
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Fig. 1. Flow chart presenting the MRI results in A11-A4 aortic segments. MRI, magnetic resonance imaging.

3.2 Aortic Diameter on the Diaphragmatic Level (A3)
Univariable analysis found a significant correlation

between ascending aorta dilatation and A3 diameter (OR
= 20.58, 95% CI: 4.04–104.8, p < 0.001). Moreover, the
female sex (OR = 0.41, 95% CI: 0.18–0.93, p = 0.034) fol-
lowed by the co-existence of arterial hypertension (OR =
2.45, 95% CI: 1.09–5.53, p = 0.031) and coronary artery
disease (OR = 3.20, 95% CI: 1.27–8.11, p = 0.014) were
found significant.

Multivariable analysis found a significant relation be-
tween ascending aorta dilatation and A3 diameter (OR =
14.8, 95% CI: 2.36–92.8, p = 0.004) followed by age (OR
= 1.04, 95% CI: 1.00–1.08, p = 0.027) as presented in Ta-
ble 3.

3.3 Aortic Diameter above Division (A4)
In univariable andmultivariable analysis, there was no

relationship between A1 and A4 diameters.

3.4 Receiver Operator Curve Analysis
3.4.1 ROC Curve Analysis for Descending Aorta
Dilatation Related to Ascending Aorta Dilatation

ROC analysis for aortic A2 segments dilatation related
to the diameter of the ascending aorta (segment A1) re-
vealed the area under the curve (AUC = 0.933, p < 0.001)
yielded sensitivity of 90% and specificity of 91.23% as pre-
sented in Fig. 2a. ROC analysis revealed predictive val-
ues for abdominal aorta dilatation (segment A3) related to
the diameter of the ascending aorta (segment A1) (AUC =
0.856, p< 0.001) yielding sensitivity of 68.75% and speci-
ficity of 84.56% as presented in Fig. 2b.
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Fig. 2. Receiver operator curve analysis for non-ascending aorta diameter relation to ascending aorta. (a) Receiver operator
curve analysis for aortic A2 segments dilatation related to the diameter of the ascending aorta (segment A1). (b) Receiver operator curve
revealed predictive values for abdominal aorta dilatation (segment A3) related to the diameter of the ascending aorta (segment A1). AUC,
area under the curve.

Fig. 3. Receiver operator curve analysis relating age to aortic dilatation. (a) Receiver operator curve analysis revealed predictive
values for thoracic aorta dilatation (segment A2) related to the age. (b) Receiver operator curve analysis revealed predictive values for
abdominal aorta dilatation (segment A3) related to the age. AUC, area under the curve.

3.4.2 Receiver Operator Curve Analysis for Aortic
Dilatation Related to Age

ROC analysis revealed predictive values for thoracic
aorta dilatation (segment A2) related to the age, represent-
ing the area under the curve (AUC = 0.659, p < 0.001)
with an optimal cut off value over 49 years, yielding sen-
sitivity of 87.50% and specificity of 42.95% as presented
in Fig. 3a. ROC analysis revealed predictive values for ab-
dominal aorta dilatation (segment A3) related to the age,
presenting area under the curve (AUC = 0.765, p < 0.001)
with an optimal cut off value above 54 years, yielding a sen-
sitivity of 100% and a specificity of 53.80% as presented in
Fig. 3b.

3.4.3 ROC Curve Analysis for Descending Aorta
Dilatation in the Multivariable Analysis

ROC curve analysis for aortic enlargement in A2 and
A3 segments related to the multifactorial predictive score
constructed based on age over 50 years, ascending aorta di-
latation over 36mmand co-existence of coronary artery dis-
ease revealed the area under the curve (AUC = 0.720, p <

0.001), yielding a sensitivity of 90.62% and a specificity of
42.95% as presented in Fig. 4.

4. Discussion
According to the results of the study, patients with

ascending aorta dilatation who are over 49 years of age
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Table 2. Median values of aortic diameters from MRI
analysis.

Parameters n = 181

Ascending aorta (A1 segment)
1. median value (mm) (Q1–Q3) 28 (19–48)
2. enlargement (n (%)) 15 (8)
3. aneurysm diagnosis (n (%)) 2 (1)

Descending aorta (A2 segment) thoracic
1. median value (mm) (Q1–Q3) 24 (17–41)
2. enlargement (n (%)) 17 (10)
3. aneurysm diagnosis (n (%)) 3 (2)

Descending aorta (A3 segment) below diaphragm
1. median value (mm) (Q1–Q3) 22 (15–39)
2. enlargement (n (%)) 11 (6)
3. aneurysm diagnosis (n (%)) 3 (2)

Descending aorta (A4 segment) abdominal
1. median value (mm) (Q1–Q3) 17 (14–22)
2. enlargement (n (%)) 13 (7)
3. aneurysm diagnosis (n (%)) 0

Abbreviations: A, aortic; MRI, magnetic resonance imaging;
n, number; Q, quartiles.

Fig. 4. Receiver operator curve analysis presenting multifac-
torial predictive score for aortic dilatation in A2 and A3 seg-
ments. AUC, area under the curve.

and with concomitant coronary artery disease (CAD) are
more predisposed to dilatation of thoracic aorta dilatation
and those over 54 years of age are more predisposed to ab-
dominal aorta dilatation. The predictive value of these three
parameters for thoracic and abdominal aorta dilatation was
presented in our logarithmic regression predictive score and
may be applied in clinical practice for screening tests.

In western countries, the prevalence of aortic
aneurysms is reported in 1–2% of women and 1–9% of

men [26]. Screening for aneurysms is fundamental to avoid
acute aortic syndromes, which are related to high death rates
[4].

In the thoracic segments of the aorta, 60% of
aneurysms are reported in the ascending part [27]. Ar-
terial hypertension, family history, smoking habits, and
male sex are reported as well-known risk factors for aor-
tic aneurysm development [28]. In patients presenting with
increased cardiovascular risks, the US Preventive Services
Task Force has endorsed screening ultrasound tests for ab-
dominal aneurysms [29]. In the meta-analysis by Kobeissi
et al. [30] hypertension increases the risk of developing
abdominal aortic aneurysm (AAA) by 66%. Vascular wall
changes, impaired endothelial cell function and aortic elas-
ticity are included in the pathogenesis of arterial hyperten-
sion and aortic aneurysm, which may suggest that mech-
anisms are closely related [31]. The effect of smoking
on the risk of aneurysm occurred higher than on the risk
of coronary artery disease or peripheral vascular disease
[32]. Data on the influence of diabetes are conflicting,
since several studies did not prove a negative effect of hy-
perglycemia on aneurysm occurrence and even suggested
a beneficial aspect of diabetes [33,34]. This controversial
phenomenon was explained by collagen and elastin alter-
ations within the wall of the aorta leading to inhibited se-
cretion of metalloproteinases and prevention of excessive
proteolysis, improvement of wall stability and reduced rate
of expansion; moreover, lifestyle changes in diabetic pa-
tients introduced to reduce blood glycaemia were supposed
as beneficial against aortic aneurysm progression [35]. In-
terestingly, diabetes was not revealed as associated with ei-
ther thoracic or abdominal aortic dilatation. On the con-
trary, obesity was associated with aortic aneurysm devel-
opment, concerning the release of adipokines and induction
of aortic inflammation, which may lead to vessel weaken-
ing and subsequent wall abnormalities [35]. Moreover, co-
morbidities and risk factors in obese patients are similar to
the aforementioned ones.

Our presented analysis indicates that patients with as-
cending aorta dilatation, which can be easily assessed in the
screening echocardiography, should be considered for fur-
ther examination of dilatation of the other aortic segments,
particularly in the coexistence of coronary artery disease.

Our study confirms previous reports including Balle-
gaard et al. [36] and Hernesniemi et al. [37] analyses,
which claimed the consistently high prevalence of coronary
artery disease and coexistence of abdominal aneurysms in
the current population. However, an Italian group [38] did
not confirm a relationship between abdominal aneurysms
and atherosclerotic changes in other arterial districts. Kim
et al. [39] proved that the prevalence of carotid artery
disease is significantly higher in patients with abdominal
aneurysms than in patients with thoracic aneurysms. We
analyzed patients without a known aortic aneurysm and
showed that even aortic dilatation not reaching the crite-
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Table 3. Uni- and multivariable analysis for A2 and A3 aortic segment dilatation prediction.
OR 95% CI p

Thoracic aorta Univariable
Segment A2 1. ascending aorta dilatation 5.86 1.04–32.8 0.045

2. co-existence of coronary artery disease 8.00 1.21–53.1 0.031
Multivariable

1. ascending aorta dilatation 7.45 1.98–28.0 0.003
2. co-existence of coronary artery disease 8.68 2.15–35.1 0.002

Thoracic aorta Univariable
Segment A3 1. ascending aorta dilatation 8.00 4.04–104.8 <0.001

2. female sex 0.41 0.18–0.93 0.034
3. co-existence of arterial hypertension 2.45 1.09–5.53 0.031
4. co-existence of coronary artery disease 3.20 1.27–8.11 0.014

Multivariable
1. ascending aorta dilatation 14.8 2.36–92.8 0.004
2. age 1.04 1.00–1.08 0.027

Abbreviations: A2 segment, descending aorta 1 cm below subclavian artery origin; A3 segment,
descending aorta 1 cm below diaphragm level; CI, confidence interval; OR, odds ratios.

ria of aneurysm may be associated with the co-existence
of coronary artery disease. The novelty of our analysis is
supported by the relevance of the finding that coronary dis-
ease coexistence is associated with not only abdominal aor-
tic dilatation presented by segment A3 diameters, but also
thoracic aorta diameter dilatation. In our analysis, diame-
ter was also relevant for thoracic aorta dilatation and was
presented as a novel valuable factor for descending aorta
dilatation.

Our analysis did not focus on aortic aneurysms but an
increased aortic diameter should promote scrutiny and close
inspection for those patients who are at risk for aneurysm
development. In our opinion, finding that the dilatation of
ascending aorta does not fit the criteria of an aneurysm may
unduly reassure the safety of the patient and therefore de-
lay further diagnostics. In fact, dilatation of the ascending
aorta, particularly in patients over 50 years of age and con-
comitant coronary artery should warrant broadening of the
diagnostics to evaluate diameters of the descending aorta.

The analysis was based on MRA results of patients
with non-vascular diseases, and the criteria for aortic di-
latation were based on previous reports including 36 mm
for ascending aorta [40], 30 mm for descending aorta be-
low subclavian artery origin [41], 24 mm for descending
aorta below diaphragm [42], and 20 mm for aorta above
division into common iliac arteries [43]. Importantly, our
study group was composed of patients with no previous di-
agnosis of aortic dilatation, in whom the exam was planned
for other reasons, while our results indicate that the inciden-
tal findings may justify the need for screening tests.

The early recognition of aortic diameter enlargement
should lead to the intensification of antihypertensive phar-
macotherapy, which is believed to influence the progres-
sion of aortic dilatation [1,2]. The body mass index (BMI)

reduction combined with appropriate pharmacotherapy di-
rected on cardiovascular risk modification can help reduce
the aortic dilatation rate [44]. Aortic aneurysm is charac-
terized by active processes, including local inflammatory
activation [6,8,45]. Endothelial dysfunction as an early
pathologic event in aneurysm formation is claimed to con-
tribute to either oxidative stress or inflammatory degener-
ation of the arterial wall [46]. Endothelial dysfunction is
accompanied by the inability of aortic wall smooth muscle
cells to generate force through the elastin-contractile units
in response to pulsatile blood flow [7,47]. Current phar-
macotherapy includes a wide range of medications, includ-
ing antihypertensive and antidiabetic [48,49]. The potential
of anti-inflammatory agents and antibiotic therapy requires
large, randomized studies to be regarded as a therapeutic
option, as the effective pharmacotherapy of aortic dilatation
is still lacking [50].

In the majority of people, aortic aneurysms are inci-
dental findings [51], which indicates the need for proper
screening, as the mortality rate in acute aortic syndromes is
still high [52]. In routine screening ultrasound tests, such as
echocardiography, the ascending aorta is visualized [53,54]
and its potential dilatation may be regarded as a potential
indicator for further evaluation.

The novelty of our study is based on identifying the
relationship between ascending aorta and abdominal and
thoracic aorta dilatation. Until now, a relationship between
aneurysms of ascending and abdominal segments had only
been postulated in the Gallego-Colon et al. study [55].

The study was designed based on CMR examinations
in a population without a previous diagnosis of aortic dilata-
tion. The screening tests should consider not only theMRA,
but also computed tomography angiography due to its wider
availability. However, the MRA can not only reveal the di-
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latation of the aorta but is also used to determine pulse wave
velocities, wall shear stress, intramural hematoma, throm-
bus in dissected false lumen, penetrating aortic ulcer or bi-
cuspid aortic valve [56].

Study Limitations

It was a retrospective single-center analysis of MRA
in a cohort of European consecutive patients both females
and males, without previously diagnosed aortic pathology.
Our results were based on a group of patients who under-
went diagnostics due to non-vascular pathology, but may
be comparative to a general cardiovascular population. We
aimed to analyze the risk of abnormal aortic diameters in pa-
tients burdened with a high cardiovascular risk profile. Fur-
ther studies are required to compare our results with larger-
scale populations, including those without any cardiovas-
cular risk factors.

The strength of our study is related to its adherence
to the screening and prevention programs. Despite the ev-
idence of lifestyle significance in the prevention of cardio-
vascular diseases, the prevalence of smoking, obesity and
diabetes is high, and the patients’ adherence to pharma-
cotherapy of lipid disorders and arterial hypertension is still
inadequate. Our study emphasizes the necessity of broad-
ening the diagnostics of aortic pathology inmedium-age pa-
tients with coronary artery disease, to enhance the recogni-
tion of aortic dilatation and reduce the risk of acute aortic
syndromes.

5. Conclusions
The results of our analysis, identify that both imag-

ing and clinical parameters reflect the relationship between
the ascending aorta and the thoracic and abdominal aorta
dilatation. Patients with ascending aorta dilatation and co-
existence of coronary artery disease, particularly those over
the age of 49 or 54 years, respectively, are more prone to
thoracic and abdominal aorta dilatation.
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