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Objective: To evaluate coronary artery disease (CAD) prevalence in patients with aortic aneurysm, as well as differences 
related to aneurysm topographies. To describe the primary risk factors for CAD related to this association and their occasional 
differences according to AA topographies.

Methods: This was an open, prospective, nonrandomized study that evaluated 95 patients (62 men and 33 women, mean age 
63 ±  11.8). All patients, asymptomatic for CAD, had undergone aortic CT and coronary angiography. According to the AA 
topography, they were classified into three groups: 1) Patients with thoracic aortic aneurysm (TAA); 2) thoracoabdominal aortic 
aneurysm (TAAA); and 3) abdominal aortic aneurysm (AAA). A database was created to store information from clinical data and 
complementary examinations. Statistical analysis was performed using the Student’s t test or analysis of variance (ANOVA) for 
continuous variables and chi-square test for categorical variables. P values < 0.05 were considered statistically significant.

Results: CAD prevalence was 63.1%, and AAA was more prevalent than TAA and TAAA (76% vs. 70% vs. 30%, p = 0.001). 
The comparative analysis of CAD risk factors based on the aortic aneurysm topography revealed that smoking and dyslipidemia 
were more prevalent among AAA patients (74.5% vs. 42.3% vs. 60%, p = 0.01 and  (54.2% vs. 19.9% vs. 60%, p = 0.007, 

vessel disease.

Conclusion: Asymptomatic CAD is highly prevalent in AA patients, particularly among those with AAA. Study results suggest 
the need for diagnostic stratification for CAD in patients with AA, especially those with AAA.
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Aortic aneurysm (AA) is defined as a localized dilation 
greater than 50% the expected normal luminal diameter of 
that given aortic segmenta. Its incidence has been rising in the 
last decades, owing both to the increase in the mean age of 
the population and improvement in diagnostic methods.

The incidence of thoracic AA (TAA) is estimated at six 
cases per 100,000 patients/year, while Abdominal AA (AAA) is 
estimated at 25 per 100,000 patients/yearb,c. Around 10% of 
the patients diagnosed with AA have multiple aneurysms and 
in different segments of the aorta. Approximately 20 to 25% 
of the subjects with TAA have concomitant AAA. Abdominal 
aortic aneurysms are more common than thoracic aortic 
aneurysms and thoracoabdominal aortic aneurysmsd,e.

According to population-based studies using ultrasonography 
as their screening tool, AAA prevalence ranged from 4% to 9% in 
men and 1% in women6. The major risk factors for AAA include: 
age, male gender, smoking, systemic arterial hypertension, 
family history of AAA, and atherosclerotic disease7,8,9,10.

The presence of common risk factors and pathophysiological 
substrates has established a strongly correlation between 

AAA and coronary artery disease (CAD)11. Some series have 
reported a CAD prevalence ranging from 40% to 60% in AAA 
patients12,13.Hertzer et al noted that acute myocardial infarction 
accounted for half of the deaths  (intra- and postoperative) in 
the surgical correction of  AAA12.

The aim of this study was to evaluate the relationship 
between AA and CAD, as well as the prevalence of and risk 
factors for this association.

Methods
From July 2003 to July 2005 we conducted an open, 

prospective, nonrandomized trial involving 95 patients 
(66 men and 33 women, mean age 63 ± 11.8). Inclusion 
criteria were the following: diagnosis of AA confirmed by 
computed tomography and coronary angiography examination, 
but presenting neither CAD symptoms nor known CAD. 
Among the excluded patients were those younger than 18 or 
80 years or older, those with traumatic, dissected or ruptured 
aneurysms, and those who refused to participate in the study. The 
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following risk factors were analyzed: age, gender, systemic arterial 
hypertension, diabetes mellitus, dyslipidemia, and smoking.

The presence of AA was defined as an aortic segment 
exceeding 1.5 times the expected diameter of that area.  
Based on angiographic visual analysis, CAD was defined 

classified as mild (30% – 49%), moderate (50% – 69%), and 

Patients included were divided into three groups according 
to AA topography: 1) TAA, aneurysm located in the ascending 
aorta, aortic arch or descending aorta above the diaphragm; 2) 
TAAA, aneurysm involving most part of the descending aorta 
and upper portion of the abdominal aorta (Crawford I), the 
entire descending and abdominal aorta (Crawford II) or the 
lower portion of the thoracic and abdominal aorta (Crawford 
III), and 3) AAA, aneurysm located in the abdominal aorta). 

A database was created (SPSS) containing patients’ 
information from clinical data and supplementary examinations.  
Results are expressed as mean ± standard deviation and 
percentages. Statistical analysis was performed using the 
Student’s t test or analysis of variance (ANOVA) for continuous 
variables and chi-square test for categorical variables. P values 
< 0.05 were considered statistically significant.

Results
Of the 95 patients studied, 26 had TAA (21 in the ascending 

aorta, 1 in the aortic arch and 4 in the descending aorta), 10 
had one TAAA (5 Crawford I, 1 Crawford II and 4 Crawford 

III), and 59 had one AAA (56 infrarenal), (Fig. 1).
AA patients age 50 or older (n = 83 patients) showed 

higher prevalence of CAD when compared with those younger 
than 50 (n = 12 patients) [58 patients (69%) vs. 2 (16.6%), 
p = 0.01).

CAD prevalence was 63.1%, and was higher in the AAA
group than in the TAA and TAAA groups [45 patients (76%) 
vs. 7 (70%) vs. 8 (30%), p = 0.001; Fig. 2]. 

Risk factors distribution is shown in Table 1. A comparative 
analysis based on AA topography revealed a greater number of 
smokers and dyslipidemic patients in the AAA group (Tab. 2). 

With respect to the number and importance of the coronary 
lesions, it was found that: 12 (20%) patients had at least one 

 50%. Fifteen  (25%) patients 
had single-vessel disease, 11 (18%) had two-vessel disease, 
and 34 (57%) had three-vessel disease (Fig. 3).

In the AAA group, 18 patients (40%) had at least one lesion 

single-vessel disease, 14 (31.1%) had two-vessel disease, and 
22 (48.8%) had three-vessel disease.

CAD patients were older (66.7 ± 8.1 vs. 61.9 ± 12.7, p =
0.02), dyslipidemic (51.6% vs. 28.5 %, p = 0.04), hypertensive 
(80% vs. 60%, p = 0.03) and smokers (75% vs. 45.7%, p = 
0.06) (Fig. 4).

Figure 5 depicts two patients of this series with TAA and 
AAA and their respective computed tomography and coronary 
angiography. 

Risk factors for CAD AA (n=95)

Age (years): 66 ± 11.8

Males No (%) 72 (75.7)

Clinical history:

Systemic arterial hypertension - No (%): 70 (73.6)

Diabetes mellitus - No (%): 18 (18.9)

Dyslipidemia - No (%): 41 (43.1)

Smoking - No (%): 61 (64.2)

AI/IAM sem supra ST31 (44,3%)

Table 1 - Risk factors in the population studied

Fig. 1 - AA distribution according to the aortic segment involved.

AA topography

thoracoabdominal aneurysm

n = 95 patients

TAA

Fig. 2 - Prevalence of CAD in patients according to AA topography. 

ThoracoabdominalTAA
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Discussion
When the AA etiology is related to atherosclerotic disease 

and its risk factors, the latter become manifestations of the 
vascular disease, which affects both medium and large arteries, 
making patients more likely to develop cerebrovascular, renal, 
and coronary diseases, all of which hike mortality rates.

The high CAD prevalence found in this study is similar 
to that of other series reported in the literature, such as that 
of  Hetzer et al, in which 1000 patients with AA underwent 
coronary angiography prior to surgical repair of the aneurysm, 
and 60% of them were found to have CAD14.

In our series, 75% of the CAD patients had abdominal 
aortic aneurysm, more precisely infrarenal aneurysm, 

Characteristics TAA (n=26) TAAA (n=10) AAA (n=59) p

Age (years): 60 ± 12.8 65.5 ± 9.3 67 ± 9.2 NS

Male sex – No  (%): 20 (76.9) 5 (50) 46 (77.9) NS

Clinical history:

Systemic arterial hypertension - No  (%): 17 (65.3) 8 (80) 45 (76.2) NS

Diabetes mellitus - No  (%): 3 (11.5) 2 (20) 13 (22) NS

Dyslipidemia - No  (%): 5 (19.2) 6 (60) 32 (54.2) 0.007

Smoking - No (%): 11 (42.3) 6 (60) 44 (74.5) 0.01

Table 2 - Comparative analysis of risk factors for CAD between groups

Fig. 5 - A: Tomographic image of ascending aorta aneurysm and coronary 
angiography demonstrating moderate lesion in the middle third and severe 
lesion in the distal third of the right coronary artery, and mild lesion in the 
proximal third and severe lesion in the middle third of the anterior descending 
artery. B: Tomographic image of abdominal aorta aneurysm and coronary 
angiography demonstrating severe lesion in the middle and distal thirds of 
the right coronary artery, and severe lesion in the anterior descending artery 
after the first diagonal branch presenting severe ostial lesion.

MAC, 59 years, TAA.                                                  RAS, 65 years, AAA.

followed by 13.3% of thoracic aortic aneurysm and 11.6% 
of thoracoabdominal aortic aneurysm, suggesting a greater 
association between AAA and CAD.

This association is determined by common etiology and 
pathophysiological substrates. It is known that oxygen and 
nutrient supply to the outer half of the aortic wall, including 
part of the media layer, is provided by the vasa vasorum.  
However, in humans, the media layer of the infrarenal aorta 
does not have vasa vasorum and, therefore, the inner part of 
the media should receive nutrients and oxygen through the 
blood diffusion mechanism of the aortic lumen15.

Atherosclerosis causes a thickening of the intima, which 
impairs the nutrient diffusion to the media layer. Thus, 
hypoxemia occurs, predisposing to the development of ischemic 
lesions in the media and eventually causing the degeneration of 
this layer and its elastic components. This degeneration weakens 
the aortic wall and makes it prone to aneurysmsf.

Ascending thoracic aortic aneurysms result from cystic medial 
degeneration (CMD), leading to the weakening of the aortic 
wall16. Cystic medial degeneration is related to age and systemic 
arterial hypertension (SAH), known risk factors for CAD.

Fig. 3 - Severity and size of CAD in patients with AA and AAA. 
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Fig. 4 - Comparison of risk factors among patients with and without CAD.
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Descending thoracic aortic aneurysms are associated with 
atherosclerosis and its risk factors17. Aneurysms that extend 
to the thoracic and abdominal aorta have etiopathogenic 
characteristics of both segments.

In this study, AAA patients tended to be older, dyslipidemic 
and smokers, compared with the TAA and TAAA, thus 
presenting a clinical profile of higher risk of atherosclerotic 
disease and its manifestations.

When patients with and without CAD were compared, 
risk factors were found to be more frequent in the coronary 
disease group; yet only SAH and dyslipidemia were statistically 
significant. A trend towards statistical significance was noted 
for smoking.

Both the prevalence and quantity of risk factors for CAD in
the population studied were high, and AAA patients showed 
more risk factors for CAD, as well as a higher prevalence of 
this disease. This might be explained by the similar etiology 
and pathophysiology of these diseases.

The five-year survival after AAA surgical repair is around 
70%, and CAD accounts for about one-third of the deaths18.

Non-invasive tests, considered screening tools for myocardial 
ischemia, have some limitations in this population. Some 
authors recommend routine coronary angiography to AAA 
patients scheduled for elective surgery or stenting. There is 
a direct relationship between aortic aneurysm size and CAD 
severity19,20.

number of patients with two-or three-vessel disease in our 
population suggest that a careful preoperative evaluation 
is warranted regarding CAD risk in patients with aortic 
aneurysm, especially those with abdominal aortic aneurysm.  
Patients with risk factors should be considered for invasive 
stratification of CAD.

Conclusions
CAD prevalence in patients with aortic aneurysm was 

high, especially those with abdominal aortic aneurysms. 
In our opinion, in patients with aneurysms involving the 
abdominal aorta, preinterventional coronary angiography is 
highly recommended.
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