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Abstract
Introduction: To know frequency of abdominal aortic aneurysm (AAA) using ultrasound and clarify associated
risk factors in 1000 Egyptians.
Material and methods: Prospective study. 000 patients aged 50 years or more (mean: 57.97 = [7.68])
were examined by B-mode ultrasound at our radiology department to measure suprarenal maximum diameter
of the abdominal aorta (wall to wall measurement) and to identify the occurrence of AAA (aneurysms were
defined as 1.5 times the mean diameter). Demographic data and risk factors were also noted.
Results: Mean aortic diameter in study populationwas 18.9 = (3.2) mm. AAA diameter was 28.3 mm. Frequency
of AAAwas |.5%. AAA prevalence: 2.35% in males versus 0.75% in females. Prevalence of AAA in different age
groups: < 60 years (n = 653), 60-70 (n = 282), > 70 years (n = 65) was 6 (0.9%), 6 (2.1%), 3 (4.6%)
respectively. Patients with AAA were older (P < 0.001), more often male (P < 0.001), smokers (P < 0.001).
Conclusion: Study showed that mean aortic diameter was 8.9 mm and AAA is present in |.5% of the study
population which was less than that seen in previously conducted studies in other countries.
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Introduction

Abdominal aortic normal diameter is about 2 cm. If
any part of the aorta has a diameter of > 3 cm is called
abdominal aortic aneurysm [I].

The incidence of abdominal aortic aneurysms
(AAAs) increases tremendously in the presence of any
factors like age more than 60 years, smoking, hyperten-
sion and Caucasians. The incidence of an aneurysm to
rupture is influenced by the aneurysm size, expansion
rate, continued smoking and persistent elevated blood
pressure [2].

Most of AAAs are asymptomatic and are detected
as an accidental finding on abdominal ultrasonography,
computed tomography on the abdomen or magnetic
resonance imaging done for other purposes. It can
present with pain in the abdomen or complications as

thrombosis, embolization and rupture. 30% of asymp-
tomatic AAAs is discovered as a pulsatile mass in the
abdomen on routine physical examination [3].

The main screening modality for abdominal aortic
aneurysm screening is the abdominal ultrasound (the
gold standard for screening). It is sensitive and specific
with low cost as well as high safety [4].

In men from 65-75 years with a positive smoking
history, the recommendation: grade B for one-time
screening for AAA with abdominal ultrasound (The
United States Preventive Task Force Service) [4].

Management for patients with an asymptomatic AAA
includes: decreasing risk factors such as smoking, elevat-
ed blood pressure and hyperlipidemia, medical therapy
with beta-blockers, conservative, endovascular aortic
stenting, and open repair depending on the size and
expansion rate of the aneurysm and comorbidities [3].
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Material and methods

Study design

This is a prospective study which started on the |* of
September 2017 to March 2018. It was conducted at
Radiology Department, Kasr Al Ainy hospitals. 1,000
patients undergoing elective abdominal ultrasonography
for diverse indications had measurement of the diam-
eter of the suprarenal aorta. An aneurysm is usually
defined as an outer aortic diameter more than 50% of
normal diameter or more than 30 mm in diameter [5].
In this study aneurysm was defined as those with
a maximum diameter |.5 times the mean diameter of
the suprarenal aorta (the cut off value was 28.3 mm).
All subjects provided oral informed consent to enter
in this study.

Ist

Study population

The inclusion criteria were: 1) the age at or above
50 years old and 2) individuals having Ultrasound at
radiology department (elective). The exclusion criteria
were: |) the age less than 50 years old; 2) a history AAA.

Ultrasound examinations

With the patient in the supine position, the examina-
tion was performed using the B-mode of ultrasound.
The curvilinear transducer 3.5 MHZ giving its lower
frequency and deeper penetration was used [6, 7].
The suprarenal abdominal aorta was visualized in
the transverse and longitudinal planes and maximum
diameter from either anteroposterior or transverse
diameter was taken. Indications of ultrasound exam-
ination were classified into those for non-vascular
symptoms and those with vascular symptoms. Data
collected included indication of ultrasound examina-
tion, age, gender; medical history (smoking, diabetes
mellitus [DM], hypertension [HTN], ischemic heart
disease [IHD], peripheral vascular disease [PVD]),
surgical history and the diameter of the suprarenal
aorta were obtained.

Table |. Indication for US of individuals enrolled in the study

Statistical analysis

The quantitative data were described as a mean =+
standard deviation (SD) or median with interquartile
range (IQR) according to the normality of sample
distribution; while qualitative data were described as
frequency or percentage.

Tests of associations for quantitative data were ei-
ther independent t-test, or non-parametric Mann-Whit-
ney U test according to the normality of sample distri-
bution. Chi-square was used to compare the difference
in quantitative data. SPSS version 22 for windows was
used for statistical analysis. P-value less than 0.05 was
considered statistically significant.

Results

Only 21% (210) of the individuals enrolled in this study
had vascular symptoms while the other 79 (790)% had
no vascular symptoms (Table 1). The mean suprarenal
aortic diameter was found to be 18.9 mm (3.2). In this
study, aneurysms were defined as |.5 times the mean
that i.e. more than 28.3 mm_rather than the standard
30 mm. Considering this definition, fifteen individuals
were found to have AAA that i.e. a prevalence of 1.5%
in the studied population

Abdominal aortic diameter in relation

to different risk factors

Increasing of the diameter of abdominal aorta and also
People with AAA had an increased prevalence of smok-
ing habit (P < 0.001) and hypertension (P > 0.001),
but not of DM (P = 0.208) (Table 2).

Also, the increasing of diameter of abdominal aorta
and the occurrence of AAA in the study population was
associated with less incidence of PVD (P < 0.001) and
CAD (P < 0.001) (Table 2).

Correlation between aortic diameter and age
There is a direct relationship between age and aortic di-
ameter with correlation coefficientis 0.196 (P > 0.001).

Indication for US Total (n = 1000) AAA (n = 15)
Upper GIT symptoms (%) 114 (11.4%) -
Upper and Lower GIT symptoms (%) 212 (21.2%) 6 (40%)
Lower GIT symptoms (%) 37 (3.7%) -
Lower GIT and Urinary symptoms (%) 12 (1.2%) -
Urinary symptoms (%) 169 (16.9%) 3 (20%)
Vascular symptoms (%) 210 (21%) 4 (26.6%)
Follow up for malignancy (%) 68 (6.8%) | (6.7%)
Other symptoms (%) 177 (17.7%) | (6.7%)
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Table 2. Demographic and clinical characteristics of patients enrolled in the study

Characteristic/population Total (n = 1000) AAA (n = I5) P-value of the characteristic (total) in relation to
abdominal aortic diameter and AAA prevalence

Aortic diameter
|. Mean (SD) 18.92 (3.205) 34.42 (7.97) -
2. Median (IQR) 18.2 (17.3-19.3) 31.4 (29-39)

Age in years
|. Mean (SD) 57.97 (7.68) 61.6 (11.86) > 0.001
2. Median (IQR) 56 (52-61) 60 (50-70)

Age category
I. > 60 years (%) 653 (65.3%) 6 (40%) > 0.001
2. 60-70 years (%) 282 (28.2%) 6 (40%)
3. < 70 years (%) 65 (6.5%) 3 (20%)

Gender
|. Male (%) 468 (46.8) I'1(73.3%) > 0.001
2. Female (%) 532 (53.2) 4 (26.7%)

Hypertension
I. No (%) 611 (61.1%) 6 (40%) > 0.001
2. Yes (%) 389 (38.9%) 9 (60%)

DM
I. No (%) 511 (51.1%) 8 (53.3%) 0.208
2. Yes (%) 489 (48.9%) 7 (46.7%)

Smokers
I. No (%) 661 (66.1%) 5(33.3%) > 0.001
2. Yes (%) 339 (33.9%) 10 (66.7%)

IHD
I. No (%) 776 (77.6%) 9 (60%) > 0.001
2. Yes (%) 224 (22.4%) 6 (40%)

PVD
I. No (%) 875 (87.5%) 10 (66.7%) > 0.001
2. Yes (%) 125 (12.5%) 5(33.3%)

People with AAA were older than the total population
of the study (mean age was 61.6 and 57.6 for both

Mean aortic diameter and AAA prevalence
across gender

groups respectively).

Difference in aortic diameter across different
age categories

Total population (n = 1,000) was divided into three
subgroups according to age as follow: < 60 Years
(n=653),60-70(n = 282), > 70years (n = 65) (Table 2)
and the mean aortic diameter for each age subgroup
was (18.59, 19.16, 21.25) mm respectively (Fig. 1) and
the number & prevalence of AAA in each subgroup
was 6 (0.9%), 6 (2.1%), 3 (4.6%) respectively. So, the
more the age, the more the mean aortic diameter and
prevalence of AAA.

Mean aortic diameter for males (19.27 mm) was higher than
females (18.61 mm) with (P > 0.001) (Fig. 2) and AAA was
found to be more in males (73.3%). AAAs prevalence in
males vs. females was 2.35% vs. 0.75% respectively (Fig. 2).

Classification of patients with AAA in relation
to the aneurysmal size
People with AAA classified according to aortic diameter in
mm into three subgroups; 28.3: 39.99, 40:50, > 50 mm.
The number and% in each subgroup were 12 (80%),
2 (13.3%), | (6.79%) respectively.

Smallest and Largest obtained aneurysmal diameters
were 28.8 and 59 mm respectively.
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Figure 2. Difference in aortic diameter in relation to genders

The size distribution of AAA

in different age groups

Classification of aneurysmal diameter in different age

categories was:

I. < 60years (n = 6), all diameters from 28.3:39.99 mm.

2. 60-70 (n = 6), apart from one person < 50 mm
(59mm), the other five persons have diameters from
28.3:39.99 mm.

3. > 70 years (n = 3), apart from one person with
diameters from 28.3:39.99 mm. the other two
persons have diameters from 40:50 mm.

Gender

Frequency of AAA among western counties as
shown in Table 3.

Discussion

As to the best of our knowledge, there is no data re-
garding the prevalence of AAA in the Egyptian popula-
tion and even the mean aortic diameter has not been
studied. We set to study these two parameters starting
as a study of 1000 individuals presenting to have abdom-
inal ultrasonography at radiology department (elective).
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Table 3. Frequency of AAA among western countries

Age-Gender prevalence Australia Norway Japan Sweden
Men
6069 years 1.6% -
70-79 years 7.2% 5.7% 2.3%
> 80 years 19.8% 9.2% _
Women
60-69 years - 0.6% -
70-79 years - 1.3% 0.4%
> 80 years - >-2% 5.7% -

The introduction of population-based screening
reduced mortality associated with AAA by 45% [8].

In this study, mean aortic diameter was (18.9 mm),
total population (n = 1,000) was divided into three
subgroups according to age as follow: < 60 years
(n = 653),60-70 (n = 282), > 70years (n = 65) (Table 3)
with mean aortic diameter for each age subgroup is
(18.59, 19.16, 21.25) respectively.

The Gloucestershire Aneurysm Screening Pro-
gramme (GASP) started in 1990. During the 25 years of
the study, mean aortic diameter in 65-year-old men fell
from around 2.0 cm in the early 1990s, to about |.7cm
in 2010-2015 (estimated reduction of |12 per cent over
25years; P < 0.001) [9]. Most of the available data
regarding the prevalence of AAA has been derived
from studies in Western countries [10-12]. In our
study aneurysm was defined as those with a maximum
diameter one and half times the mean suprarenal aorta
diameter (the cut off value was 28.3 mm). Considering
the mean diameter, the prevalence of AAA in our study
was 1.5% (15/1,000). This prevalence may be less if we
considered mean abdominal aortic diameter was 20 mm
and consequentially AAA diameter was 30 mm. Four
large randomized controlled trials between 1988 and
1999 reported AAA prevalence rates from 4-7.2% on
US screening [13—16]. However, more recent studies
seem to indicate a decreasing prevalence to |.1-2.6%
[17, 18]. It therefore appears that the epidemiology has
changed over the years with a progressive decline of
disease prevalence. This could be due to an improved
risk factor management (especially of smoking which
is the most modifiable risk factor) [19]. In our study,
age-specific prevalence of AAA in each subgroup is
(0.9%), (2.1%), (4.6%) respectively, similarly when
screening 70-year-old men in Sweden (2.3%) [20].
While in Australia, prevalence of AAA was (7.2%) in
population aged between 65 and 83 years [16]. Like
Norway, AAA was found in 19.8% and 5.2% of men
and women aged 75-84 years, respectively [12]. Taken

together, the previous results suggest that our findings
(2.35% and 0.75% prevalence, respectively in men and
women) were too low and that the prevalence of AAA
in our study population seems to be less than that in
Western populations as shown in table 3.

Moreover, in this study, the prevalence of AAA
was found to increase according to age, regardless of
gender which was the same in accordance to a popula-
tion-based study from Japan [21]. Overall, the preva-
lence of AAA in our population was statistically higher
in males vs. females (2.35% vs. 0.75%, P > 0.001).
In published studies female consistently display lower
prevalence rates for AAAs than men of the same
age, with roughly 1/4 to 1/6 of that of men. [21, 22].
A new screening study in Sweden of 5140 women
showed an AAA prevalence of 0.4% only among
70-year-old women [23]. Although the prevalence of
AAA appears to be lower in women, but they seem at
higher risk for complications. In the UK Small Aneu-
rysm Trial: AAA between 4.0 and 5.4 cm, women had
three times more rupture rate compared with men
with equal diameter [22]. As regarding risk factors,
patients with AAA were often males (P < 0.001), old
age (P < 0.001), smokers [current]. (P < 0.001) and
hypertensive (P < 0.001). In a prospective study of
18782 individuals aged above 65 years, smoking was
found to be a major and the strongest risk factor for
incident AAA, with a strong and similar association
between men and women [24].

Another study also reports an increasing prevalence
of AAA with age and smoking, particularly for current
smokers where the prevalence appears to be over 2%.
Of all the cardiovascular disorders, smoking was found
to be a major and the strongest associated risk factor
with AAA [25].

On contrary to smoking, which was a powerful risk
factor for AAA in both men and women, hypertension
was the prevalant risk factor in women of all ages.
Only two (7%) of 28 women with an acute AAA were
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normotensive, compared with 31 (419%) of 75 men
(P < 0.001) [26].

In study by Chun et al., 2014 [27]. that had 6,142
patients (age: 72.7 + 5.3 years) were screened for AAA
from early 2007 and late 2009. (7.6%) 469 patients
with AAA prevalence of CAD with AAA (male 43.1%
vs. female 28.5%; P < 0.001) and PVD with AAA (male
37.3% vs. female 7.7%; P < 0.001). It was not similar
to our study in which there was low incidence of CAD
(P < 0.001) and PVD (P < 0.001) in individuals with
AAA . Risk factors closely linked with normal aortic size
were the association with diabetes (18.6% vs. 27.4%;
P < 0.001) [27]. We found association of DM in relation
to aortic diameter had insignificant P-value (p = 0.208).
Also number of people with AAA who are DM vs. non
DM is 8/15 (53.3%) vs. 7/15 (46.6%) which suggests
that DM not associated with AAA as risk factor.

Conclusions

It was concluded that the mean diameter of the supra-
renal aorta was 18.92 mm. Considering this mean, the
prevalence of AAA in this study population was 1.5%
(lesser than in other studies) with a prevalence of
2.35% in males vs. 0.75% in females. The prevalence
increases with age. Patients with AAA were older
(P < 0.001), more often male (P < 0.001), smokers
(P < 0.001), hypertensive (P < 0.001). The incidence
of DM in individuals with AAA is less than those without
(P = 0.208). The incidence of CAD and PVD in peo-
ple with AAA is less than those without (P < 0.001).
Patients with AAA are older, more often male, smoker
and hypertensive.
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