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A b s t r a c t

Background and aim: Abdominal aortic aneurysm (AAA) is a widening of the aorta below the renal arteries with a diameter 
equal to or greater than 3 cm. The prevalence of AAA is estimated at 4–8% in men aged 65 years or older and 1–2% among 
women over 65 years old. Participation in screening programmes has decreased the number of aortic ruptures.

Methods: All men aged 60 years and older, and women aged 65 years and older living in the rural/urban commune in central 
Poland were invited to participate in the study. In total 922 persons (61% of the invited population) entered the study. The 
men were divided into two groups: 60–64 years old, and 65 years and older. Screening abdomen ultrasound was performed 
and demographic data was collected.  

Results: Among the 922 examined persons two (1.01%) AAAs were diagnosed in the group of men 60–64 years of age, three 
(0.82%) AAAs amongst women ≥ 65 years old, and 33 (9.29%) AAAs were found in the group of men aged 65 years and 
older. A positive relationship between the presence of AAA and smoking (p = 0.0048), age of men (p = 0.0009), and history 
of myocardial infarction/acute coronary syndrome (MI/ACS) (p = 0.0079) was found. There was no correlation between the 
frequency of AAA and diabetes mellitus (p = 0.46), hypertension (p = 0.38), and family history of AAA (p = 0.44).

Conclusions: The prevalence of AAA in men aged 65 years and older is seemingly larger than in previously conducted studies, 
while among men 60–64 years of age and women aged ≥ 65 it is similar. Older age, smoking, and a history of MI/ACS were 
the most important risk factors of AAA occurrence.
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INTRODUCTION
Abdominal aortic aneurysm (AAA) is defined as a widening of 
the aorta below the renal arteries with a diameter greater than 
3 cm [1] or exceeding 50% of the normal diameter, measured, 
for example, above the aneurysm sac [2]. For the purpose of 
this study the authors adopted the first definition, which has 
its justification in screening programmes for abdominal aortic 
aneurysms carried out in other countries where the results 
have been published. The prevalence of AAA is estimated at 
4–8% in men aged 65 years and older and 1–2% of women 
in this age group [3–5]. AAA is usually asymptomatic, and its 
first sign may be rupture, which is associated with 59–83% 
mortality [6]. 

In the United States ruptured AAA is the 11th most com-
mon cause of death [7]. The risks factors associated with AAA 
are: older age [6], male sex [4], and smoking [7, 8]. Other 
potential risk factors are: aneurysms of other arteries, chronic 
heart failure, cerebrovascular disease, atherosclerosis, hyper-
cholesterolaemia, and arterial hypertension [9, 10]. Female 
gender and diabetes mellitus are so-called “protective” factors 
in AAA development. In the 1990s, large randomised studies 
showed that ultrasound screening can reduce risk of AAA 
rupture in males [9]. The abdomen ultrasound screening test 
seems to be the standard procedure for the early detection of 
AAA, which has a high sensitivity (96%) and specificity close 
to 100% [11–13]. In addition to, the abdomen ultrasound 
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is a non-invasive, simple, and inexpensive test. Since 2007, 
men in the United States, aged 65–75 years, who have ever 
smoked are offered a single ultrasound scan examination of 
the aorta. In the United Kingdom, since 2009, the National 
Health Service Abdominal Aortic Aneurysm Screening Pro-
gramme is applicable to 65-year-old men [13]. Recently 
published data from Western Countries show a decreasing 
number of AAAs. This may be due to widely incorporated 
population-based screening strategies [9]. So far, no stud-
ies focused on prevalence of AAA have been conducted in 
Central and Eastern Europe.

METHODS
The study was conducted in a rural/urban Gniewkowo 
commune in central Poland, in the period from October 
2009 to April 2012, and included men aged 60 years 
and above and women aged 65 years and older. Patients 
were divided into three groups: men aged 60–64 years 
(n = 198), men aged 65 years and older (n = 355), and 
women aged 65 years and older (n = 365). In total, during 
the study, 922 people were examined. Two research meth-
ods were used: 1) the questionnaire method; 2) ultrasound 
measurement of the diameter of the abdominal aorta. 
The questionnaire used closed questions and consisted of 
parts relating to: 1) identification and demographic data;  
2) AAA-associated risk factors such as smoking and family 
history of AAA; and 3) information on the prevalence of 
diabetes mellitus, arterial hypertension, and myocardial 
infarction/acute coronary syndrome (MI/ACS). Analysis of 
the data from the questionnaire determined the relationship 
between the studied risk factors and the development of AAA. 
Subsequently the abdominal ultrasonography was performed 
to assess the abdominal aorta. Ultrasound examination was 
performed using a convex transducer, and the diameter 
measurement was made on the abdominal aorta (from renal 
arteries to the bifurcation). Two measurements were taken 
into account: the anterior-posterior and transverse. The cut-off 
value for aneurysm was the diameter ≥ 30 mm. The lists of 
patients invited to join the study was based on the popula-
tions covered by the care of primary care physicians in the 
municipality. The response rate was 61% of patients (Table 1).

RESULTS
Two aneurysms were found (1.01%) (51 mm and 38 mm) in 
the group of men aged 60–64 years. Both patients had smoked 
more than 40 packet-years, suffered from high blood pressure, 
had no history of acute MI and/or ACS, and did not have 
diabetes mellitus. In women aged 65 years and over, three 
aneurysms were found (0.82%) (37 mm, 36 mm, 33 mm), all 
women smoked more than 30 packet-years and suffered from 
hypertension, had no history of acute MI/ACS, and did not suf-
fer from diabetes. In men aged 65 years and older 33 (9.29%) 
AAAs were found in the group of 355 persons, including six 
(1.7% of the study population) with a diameter ≥ 55 mm, 
requiring urgent surgical intervention. For this group, the 
relationship between the occurrence of AAA and smoking 
currently or in the past and acute MI/ACS; OR = 4.54 (95% CI 
1.55–13.22); p = 0.0048 and OR = 2.68 (95% CI 1.26–5.68);  
p = 0.0079, respectively, was demonstrated. No correlation 
between occurrence of AAA and smoking was observed in 
the group with mean age 60–64 years, while among women 
aged 65 years and older a borderline trend towards associa-
tion between occurrence of AAA and smoking was found 
(p = 0.0546). No relationship between the presence of AAA 
and acute MI/ACS in these two groups was found, while no 
relationship between the incidence of AAA and diabetes 
(p = 0.46), hypertension (p = 0.38), and family history of 
AAA (p = 0.44) was found (Figs. 1, 2).

In the entire study population, 38 cases of AAA were 
found, for which the following algorithm of the follow-up 
(depending on the size of the aneurysm) was used: 

—— 3.0–4.4 cm: check-up examination once a year;
—— 4.5–5.4 cm: check-up examination every three months; 
—— ≥ 5.5 cm: referral to a specialist in vascular surgery and 

consider surgery (Table 2).
In six men in the group aged 65 years and older, who 

were diagnosed with AAA larger than 55 mm, the operation 
was performed urgently within one month from diagnosis. An-
other eleven people were operated on in the subsequent five 
years, and eight patients from the observed group died in the 
period following diagnosis. Four of them died of cancer, one 
in the course of severe post-infarction heart failure, and two 
died suddenly — in these cases, no autopsy was performed. 

Table 1. Study population

Characteristic/population Women:  

65 years and older

Men:  

60–64 years

Men:  

65 years and older

N 365 198 355

Smoking current or ever 116 (31.78%) 122 (61.61%) 227 (63.94%)

Family abdominal aortic aneurysm 3 (0.82%) 3 (1.51%) 9 (2.53%)

Diabetes 107 (29.31%) 27 (13.63%) 53 (14.92%)

Arterial hypertension 202 (55.34%) 94 (47.47%) 198 (55.77%)

Acute coronary syndrome/myocardial infarction 69 (18.90%) 27 (13.63%) 76 (21.40%)
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Another patient diagnosed at the age of 61 years also died 
suddenly, probably due to aneurysm rupture. He was diag-
nosed with lung cancer and was disqualified from surgery due 
to the severity of the disease (Table 3).

DISCUSSION
Large scale population-based studies carried out in the 1980s 
and 1990s showed that AAA occurs in 4.9–8.9% of men 
over 65 years old, its course is frequently asymptomatic, and 
sometimes the first symptom of aneurysm is rupture, char-
acterised by roughly 65% mortality [3–5]. The introduction 
of population-based screening reduced mortality associated 
with AAA by 45% [14]. A meta-analysis published in January 
2014 demonstrated that a one-time screening for AAA in 
men aged 65 years and older is associated with a decreased 
incidence of AAA ruptures and mortality associated with 
the AAA, but has no effect on total mortality [9]. So far, 
the prevalence of AAA in Poland and Central and Eastern 
Europe has not been evaluated. The aim of this study was 
to evaluate the prevalence of AAA in the population of the 
one of the municipalities in central Poland. The age groups 
in men have been chosen to compare obtained results with 
other population-based studies. After finishing the screening 
programme with the population aged 65 years and over an 
additional sample with mean age 60–64 years was invited to 
find the proper cut-off age for the Polish population. In 2010, 
in a special issue of the ‘European Journal of Vascular and 
Endovascular Surgery’, the current guidelines for the treatment 
of AAA were published [15, 16]. According to these guidelines, 
mortality from AAA can be reduced by almost a half within 
four years, mostly by reducing the incidence of ruptured an-
eurysms due to population screening for AAA of older men, in 
areas where the prevalence is 4% or more (level of evidence 
1a, strength of recommendation A). In two studies conducted 
in the Kuyavian-Pomeranian voivodship in 2012 and 2013, 
AAA during screening among men aged 65 years and more 
was found in 5.4% of patients [17, 18]. The data obtained in 
this study by the authors showed that the prevalence of AAA 
is a bit higher than the results obtained in the 1990s. In the 

Figure 2. Abdominal aortic aneurysm (AAA) in men smoking 
currently or in the past

Figure 1. Relationship of abdominal aortic aneurysm (AAA) to 
age in men

Table 2. Abdominal aortic aneurysm (AAA) in observed population

Diameters of AAA [mm] AAA, n (%)

≥ 55 6 (15.8%)

45–54 9 (23.7%)

30–44 23 (60.5%)

Total (N) 38 (100%)

Table 3. Demographic data of patients treated with abdominal 
aortic aneurysm (AAA) (up to 30 September 2016)

Total number of patients with AAA 38 (100%)

Urgent AAA surgery 6 (15.7%)

Elective AAA surgery 11 (28.9%)

Total number of operated patients with AAA 17 (44.7%)

Mortality: 8 deaths (21%)

Neoplasma 4 (10.5%)

Heart failure 1 (2.6%)

Sudden death of unknown origin 3 (7.9%)
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authors’ opinion, this fact may correspond to a larger number 
of current or ex-smokers (among men aged 65–75 years they 
constituted 65.72%, and in the group aged 76 years and more, 
59.81% of respondents). According to the recommendations 
of the European Society of Cardiology, Poland is included 
in the group of countries at high cardiovascular risk. This is 
primarily due to a greater percentage of current or past smok-
ers than in Western Europe and a higher prevalence of lipid 
disorders, arterial hypertension, and acute MI/ACS.

The incidence of MI in the group of 65–75-year-olds 
was 19.35%, and in the group aged 76 years and more it was 
26.16%, which can also influence the results obtained. The 
study also confirmed a significantly lower incidence of AAA 
among women aged 65 years and over (0.82% vs. 9.29%, 
p = 0.00002) compared to that in men, and it was in line 
with expectations. This may happen due to the large number 
of diabetic patients in that group (more than 50% of study 
participants suffered from diabetes and prediabetes) [19]. In 
the study population, in 38 cases of AAA only one person 
knew of fact the presence of an aneurysm prior to submission 
to the test; the others did not have that awareness. Extrapolat-
ing data from the population of the examined community, 
approximately 80,000 unidentified AAAs can be expected 
among men aged 65 years and over in Poland, and among 
them almost 15% require surgery urgently.

The study confirmed the desirability of ultrasound 
screening in the diagnosis of abdominal aortic aneurysms in  
men over 65 years of age, especially with a history of  
smoking. Such a procedure should become standard based 
on the recommendations of the European Society of Vascu-
lar Surgery.

The results of this study and the results of studies con-
ducted in the years 2011 and 2012 among men aged 65 years 
were a contribution to the development of the Programme 
for Early Diagnosis of abdominal aortic aneurysms, which is 
intended to include men aged 65 years, who are current/past 
smokers. This programme was approved by the Health 
Technology Assessment Agency and has been implemented 
in Poland.

CONCLUSIONS
The prevalence of AAA in men aged 60–64 years and in 
women aged 65 years and over was similar to that seen in 
previously conducted studies in other countries. In men aged 
65 years and over it was a little higher. Special attention should 
be paid in men aged 65 years and over, who are current or 
past smokers, with a history of myocardial infarction or acute 
coronary syndrome.
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S t r e s z c z e n i e

Wstęp i cel: Tętniakiem aorty brzusznej (AAA) nazywamy poszerzenie tętnicy głównej poniżej odejścia tętnic nerkowych 
równe lub większe niż 3 cm. Szacuje się, że AAA występują u 4–8% mężczyzn w wieku ≥ 65 lat i u 1–2% kobiet w tej samej 
grupie wiekowej.

Metody: Do badania zaproszono wszystkich mężczyzn w wieku ≥ 60 lat i kobiety w wieku powyżej 65 lat zamieszkałych 
na terenie miejsko-wiejskiej gminy w centralnej Polsce. 922 osoby (61% wszystkich zaproszonych) wzięło udział w badaniu. 
Mężczyzn podzielono na dwie grupy: 60–64 lata oraz ≥ 65 lat. U wszystkich badanych wykonano przesiewowe badanie 
ultrasonograficzne jamy brzusznej oraz zebrano dane demograficzne i antropometryczne.

Wyniki: Wśród przebadanych 922 osób znaleziono 2 (1,01%) AAA w grupie mężczyzn w wieku 60–64 lat, 3 (0,82%) AAA 
w populacji kobiet w wieku ≥ 65 lat oraz 33 (9,29%) AAA w grupie mężczyzn w wieku ≥ 65 lat. W grupie mężczyzn wykazano 
związek między występowaniem AAA a paleniem tytoniu (p = 0,0048), wiekiem (p = 0,0009) oraz przebytym zawałem ser-
ca/ostrym zespołem wieńcowym (MI/ACS) (p = 0,0079). Nie stwierdzono zależności między występowaniem AAA a cukrzycą 
(p = 0,46), nadciśnieniem tętniczym (p = 0,38) oraz rodzinnym występowaniem AAA (p = 0,44).

Wnioski: Częstość występowania AAA w populacji mężczyzn w wieku ≥ 65 lat była nieco większa niż w badaniach epidemio-
logicznych przeprowadzonych w przeszłości, a w grupie mężczyzn 60–64 lat oraz kobiet powyżej 65. rż. zgodne z danymi 
z innych badań populacyjnych. Wykazano zależność między występowaniem AAA w grupie mężczyzn w wieku ≥ 65 lat 
a paleniem tytoniu, wiekiem i przebytym MI/ACS.

Słowa kluczowe: tętniak aorty brzusznej, ultrasonografia, częstość występowania, badania populacyjne, badanie przesiewowe
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