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Abstract
Background: The prevalence of detected abdominal aortic aneurysm (AAA) during transthoracic echocardiography (TTE) has been
different in previous studies based on the study population, and no data are available on AAA in the population of north of Iran. The
aim of this study was to investigate the prevalence of AAA in individuals aged 50 and over in the north of Iran who were a candidate
for TTE.
Methods: This cross sectional study was conducted on all individuals aged 50 and over who referred to our cardiovascular center for
TTE evaluation from October 2016 to October 2017. The maximum diameter of the whole abdominal aorta was accepted as abdominal
aortic size and a diameter ≥ 30 mm as AAA. All statistical analyses were conducted using SPSS Version 22.0. Also, Mann-Whitney
and chi-squared tests were used to compare variables. A p<0.05 was considered significant.
Results: In total, 1411 patients underwent TTE in this study and abdominal aorta was visualized in 1329 patients (93.9%)
successfully. The prevalence of AAA was 0.5% (7 patients, 95% CI: 0.496-0.503) during the study period. Patients with AAA were
significantly older (p=0.002), with a mean age of 74.4±7.7 years, and 85.7% (6 patients) had hypertension, which was significantly
higher (p=0.022) than patients without AAA.
Conclusion: This study showed that the AAA prevalence during standard TTE in the northern population of Iran aged 50 and over
was 0.5%, which was lower than a previous study in Tehran that found AAA on 3.8% of screened patients. Patients with AAA in this
population were significantly older and more hypertensive.
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Introduction
A pathologic local dilation of the abdominal aorta is
called abdominal aortic aneurysm (AAA) (1). Many of
AAAs are asymptomatic and develop with any noticeable
symptoms over several years (2). AAAs detection is often
an incidental finding when an imaging study is performed
for another indication.
A ruptured abdominal aneurysm is an extremely lifethreatening condition that accounts for 2% of all deaths in
men older than 65 years (3). Only 50% of these patients
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reach the hospital alive. The mortality rate before reaching
the operating room is 70%. Indeed, only up to 15% to
20% of these patients discharge from the hospital successfully (4-7). However, elective surgery of unruptured AAA
decreases mortality and morbidity in these patients significantly (8). When the options of repairing thoracic endovascular aorta are limited and surgical morbidity is raised,
elective surgery is suggested if the aortic diameter exceeds
6 cm or if there is a connective tissue disorder (9). Hence,
↑What is “already known” in this topic:
According to previous studies, abdominal aortic aneurysm
(AAA) prevalence can be related to the screened population
characteristics. Roshanali et al conducted a prospective study
in Tehran and found AAA on 3.8% of screened patients.
→What this article adds:
It was found that the AAA prevalence in the northern
population of Iran aged 50 and over was 0.5% of TTE screened
patients. AAA were significantly older and more hypertensive.
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AAA Screening during TTE
screening AAA in high-risk individuals is logical.
Transthoracic echocardiography (TTE) is one of the
most commonly used imaging modalities for various purposes in every cardiology clinic. Many of these patients
who are a candidate for TTE have the risk factors of
AAA. TTE can detect structural heart disease and visualize the greater vessel and abdominal aorta. Screening
AAAs during TTE has been evaluated in several singlecenter studies, whose results varied based on inclusion
criteria and study population (10).
Screening AAAs during TTE has been evaluated in
Roshanali et al study (11) at a general hospital in the Tehran. However, no data are available on the prevalence of
this pathology in the northern population of Iran.
This study aimed to examine the prevalence of AAA in
patients who were a candidate for TTE for different reasons at a referral cardiovascular center in Guilan province,
north of Iran.

Methods
Study population
This cross sectional study was conducted on all consecutive patients aged 50 and over who were candidates for
TTE with various indications and referred to a cardiovascular center in the north of Iran (Dr. Heshmat heart hospital in Rasht) from October 2016 to October 2017. Known
or suspected aortic aneurysm or prior aortic aneurysm
repair were the exclusion criteria.
Informed consent was obtained from all individuals to
register their data. Age, gender, and body mass index
(BMI) were recorded for all participants.
BMI was calculated as body weight (kg) divided by the
square of body height (m). A BMI of 18.5 to 24.9 was
considered as normal range, a BMI of 25 to 29.9 as overweight, and BMI ≥ 30 as obesity.
The patients’ medical history, including history of hypertension, hyperlipidemia, diabetes mellitus, coronary
arterial disease (CAD), cerebrovascular disease (CVD),
and history of smoking, was reviewed.
Hypertension was considered as systolic blood pressure
of ≥130 mmHg, diastolic blood pressure of ≥80 mmHg,
and use of antihypertensive agents for previous hypertension (12). Diabetes mellitus was referred to the previous
diagnosis of disease or use of insulin or antidiabetic agents
in the patients’ medical history (13). Diagnosis of hyperlipidemia was based on the previous detection of a
condition or current usage of antihyperlipidemic agents.
The diagnosis of CAD patients was based on a history of
MI, coronary artery bypass surgery, or imaging or electrocardiographic findings (9). CVD was diagnosed based on
previous ischemic stroke or transient ischemic attack
(TIA) in patients’ medical history.
The study protocol conformed to the ethical guidelines
of the 1975 Declaration of Helsinki as reflected in a priori
approval by the human research committee and was approved
by
the
local
ethics
committee
(IR.GUMS.REC.1394.277).
Echocardiography
All echocardiographic evaluations were performed us-
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ing an ACUSON SC2000 ultrasound system, equipped
with a 1.25-4.5 MHz transducer.
After a standard complete echocardiographic study, abdominal aorta was evaluated in patients with a supine position and a subcostal view for the suprarenal portion. The
transducer was then moved as distal as possible to measure the infrarenal portion. The aortic segment image was
first fixed in the systolic phase; then, its dimensions were
measured from leading edge to leading edge using online
electronic calibrators. Both longitudinal and transverse
plane of the abdominal aorta were measured and the maximum diameter was accepted as abdominal aortic size.
AAA was defined as an increase in the size of the abdominal aorta to a size equal or more than 30 mm in diameter. Also, aortic dilation was defined as a diameter of
20 mm to less than 30 mm. The diameter less than 20 mm
indicated normal aortic size.
Statistical analysis
Statistical analyses were performed by SPSS software
version 22.0 (SPSS Inc, Chicago, Illinois). KolmogorovSmirnov (KS) test was used to check normal distribution
of continuous data. Also, a descriptive analysis was performed initially. Quantitative variables were reported as
mean value ± standard deviation (SD), and categorical
variables were reported in numbers and percentages. Also,
Mann-Whitney test was used to compare quantitative variables and chi-squared test was used for categorical variables. A p value less than 0.05 was considered statistically
significant.

Results
In total, 1411 patients underwent TTE for various indications during the study period. Abdominal aorta was visualized in 1329 patients (93.9%) successfully and included in the analysis. However, abdominal aorta could not be
visualized adequately in 82 patients (6.1%), and they were
excluded from analysis. The most reasons for unsuccessful visualization of abdominal aorta were obesity and
bowel gas.
The mean age of the study population was 61.5±7.5
years (ranging from 50 to 90 years), of whom 642 patients
(48.3%, mean age of 62±7.2 years) were male and 687
(51.7%, mean age 60.9±7.1 years) were female. The study
demographic characteristics are illustrated in Table 1. The
distribution of the abdominal aorta diameter is depicted in
Figure 1.
Only 7 patients (0.5%, 95% CI: 0.496-0.503) with AAA
were found during the study period. The mean abdominal
aorta diameter was 18.0±2.9 mm in all participants, and it
was 31.7±2.8 mm in AAA group. The maximum measured diameter for abdominal aorta was 38.0 mm. Also,
251 patients (18.9%) had a dilated abdominal aorta diameter, with a mean diameter of 22.5±2.6 mm.
Compared to the patients without AAA, those with
AAA were significantly older, with a mean age of
74.4±7.7 years (p=0.002). Moreover, 85.7% of patients
with AAA had hypertension, which was significantly
higher (p=0.022) compared to patients without AAA.
Four patients (57.1%) with AAA were male and 3
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Table 1. The study demographic characteristics
Total Patients
(n=1329)

Variables
Age, mean (SD)
Gender, n (%)
Male
Female
Diabetes Mellitus, n (%)
Hypertension, n (%)
Hyperlipidemia, n (%)
Smoking, n (%)
CAD, n (%)
CVD, n (%)

61.5 (7.5)
642 (48.3)
687 (51.7)
398 (29.9)
641 (48.2)
523 (39.4)
367 (27.6)
524 (39.4)
30 (2.3)

AA without Aneurysm
(n=1322)
Normal AA
Dilated AA
(n=1071)
(n=251)
61.18 (7.3)
62.52 (8)
513 (47.9)
558 (52.1)
321 (30)
497 (46.4)
425 (39.7)
281 (26.2)
411 (38.4)
17 (1.6)

Aneurysmal AA
(n=7)

p*

74.4 (7)

125 (49.8)
126 (50.2)
75 (29.9)
138 (55.0)
97 (38.6)
84 (33.5)
110 (43.8)
13 (5.2)

0.002
0.639

4 (57.1)
3 (42.9)
2 (28.6)
6 (85.7)
1 (14.3)
2 (28.6)
3 (42.9)
0

0.936
0.022
0.173
0.955
0.852
0.687
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AA, Abdominal Aorta; SD, standard deviation; n, number; CAD, coronary arterial disease; CVD, cerebrovascular disease.
*At this column, we calculate P value for comparison between patients with and without AAA.

Fig. 1. Distribution of the abdominal aorta diameter

(42.9%) were female. Distribution of gender did not differ
in AAA group and in patients without AAA (p=0.639).
Based on the findings, prevalence of some characteristics
in patients, including diabetes mellitus (p=0.936), hyperlipidemia (p=0.173), smoking (p=0.955), history of coronary arterial disease (p=0.852), and history of cerebrovascular disease (p=0.687), did not differ between participants with AAA and without AAA.
Distribution of BMI population is presented in Table 2.
Most of the patients had a normal BMI (620 patients,
46.7%) or were overweight (561 patients, 42.2%). In

AAA group, 5 patients (71.4%) had normal BMI. However, distribution of BMI did not differ between patients
with and without AAA (p=0.404).

Discussion
In the present study, the prevalence of asymptomatic
AAA was evaluated in the population older than 50 years
from north of Iran who were a candidate for TTE. Also,
some demographic characteristics of these patients were
assessed.
AAAs are the most common form of aortic aneurysms

Table 2. Distribution of BMI in the screened population
BMI
<18.5
18.5-24.9
25-29.9
≥30

Total patients
(n=1329)
49 (3.7%)
620 (46.7%)
561 (42.2%)
99 (7.4%)

AA without Aneurysm
(n=1322)
Normal AA
Dilated AA
(n=1071)
(n=251)
39 (3.6%)
10 (4.0%)
523 (48.8%)
92 (36.7%)
450 (42.0%)
110 (43.8%)
59 (5.5%)
39 (15.5%)

Aneurysmal AA
(n=7)
0
5 (71.4%)
1 (14.3%)
1 (14.3%)

p
0.403

AA, Abdominal Aorta; n, number; BMI, body mass index
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and arise in infrarenal aorta (more than 80%), the
pararenal or visceral aorta (up to 10%), and
thoracoabdominal aorta. They are strongly and positively
related to sex (fivefold in men), age, family history of
AAA, cigarette smoking (fivefold), hypertension,
emphysema, and hyperlipidemia (9).
Although a low prevalence of occult AAAs has been reported in previous literature (2, 14, 15), it could be associated with serious life-threatening complications such as
thromboembolic events due to a mural thrombi and ruptured abdominal aneurysm. Considering the high mortality
rate of AAA rupture with or without surgery (3-7) and
improved outcomes with elective repair before progression of complications (8), screening AAAs has been highly recommended. Indeed, aneurysm screening is associated with 50% reduction in rupture and mortality (16).
Some AAAs can be detected in physical examination as
a pulsatile epigastric or periumbilical mass, particularly in
thin patients with a large AAA. Nevertheless, the sensitivity of physical examination in detecting AAAs is only
30%-40%, and many patients could be missed. Therefore,
imaging has been turned as an important part of AAA
screening (16).
When a pulsatile abdominal mass is present, ultrasonic
imaging technique is recommended. Abdominal ultrasound can detect AAAs with high accuracy and is preferred because of its low cost, noninvasive, avoids radiation, and contrast agents. Since the accuracy of ultrasound
in measuring AAA diameter is lesser than CT or MRI,
ultrasound is just recommended for following up on small
AAAs (9, 17). Based on U.S. Preventive Services Task
Force in 2005 and the Society for Vascular Surgery, the
AAA screening with ultrasound has been recommended
for all men older than 65 years or for all men and women
aged 55 and over with a family history of AAAs (16, 18).
Therefore, in this study, it was aimed to evaluate the patients aged over 50 years.
Recently, many studies have evaluated the effectiveness
of AAA screening during a standard TTE. The results of
the literature vary based on different characteristics of
studies. Some researchers limited the study population to a
specific age range. For example, Spittell et al (19) and
Seelig et al (20) only evaluated the patients over 50 years.
Also, in Navas et al (21) cohort, only patients over 55
years were studied, but in the present study, the screened
participants were limited to those aged 50 years and older.
Some series studied selected populations such as patients
with hypertension aged 50 and over (19), Asian population suffering from CAD (22), Korean population (23),
patients admitted to cardiac care unit due to acute myocardial infarction (24), etc. However, others have investigated unselected participants (11, 25-29).
Different aortic segments have been imaged in different
cohort studies. Some studies evaluated infrarenal abdominal aorta only (27-29) and others assessed suprarenal
only (11). In routine echocardiography, ascending aorta,
the root aorta, arch aorta, and suprarenal abdominal aorta
are considered for dilatation and dissection, while infrarenal abdominal aorta assessment is not considered. As
more than 80% of AAAs arise in the infrarenal aorta and
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the assessment is not time-consuming, in this study, it was
aimed to investigate a whole abdominal aorta similar to
some previous series (19-21). The diameter defined as
AAA was also varied in the literature. However, most
studies considered a diameter over 30 mm as AAA, similar to the present study.
Due to these discrepancies, the variable prevalence of
detected AAA during TTE has been reported in different
articles. Its prevalence ranges from 0.5% in Korean populations (23) to 19% in men older than 70 years in French
populations (10). This significant difference may be due to
the fact that the AAA prevalence could be associated with
the characteristics of the screened population such as the
risk factors of AAA formation, race, and gender. Therefore, the results were different from a previous study of
Roshanali et al (11) in Iran. They conducted a prospective
study in a general hospital of Tehran and found AAA on
3.8% of screened patients. However, the prevalence of
detected AAA in this study was 0.5%, similar to Korean
populations in another cohort (23). This suggests that the
prevalence of AAA in north of Iran differs from the rates
found in Tehran. In Roshanali study, the mean age of the
population was 40.7 years, and they evaluated only the
suprarenal abdominal aortic segment and considered the
diameter above 40 mm as abdominal aortic aneurysm.
However, in the present study, the entire abdominal aorta
was examined in an older population with a mean age of
61.5 years and also a smaller diameter (30 mm higher)
was considered as the abdominal aortic aneurysm. In some
previous studies, the maximum examination time for
measuring the diameter of the suprarenal or infrarenal
segment of the abdominal aorta was about 2 minutes (10,
11). In another cohort, viewing the whole abdominal aorta
to screen AAA increased the total examination average
time to 7.7 minutes (19). Although in this study the abdominal aorta examination time was not documented, the
study of the whole abdominal aorta with TTE increased
the time of echocardiography for only a few minutes.
Moreover, in this study, abdominal aorta was evaluated in
93.9% of studied patients. This success rate was excellent,
similar to the success rate of many previous studies (11,
19, 27-30). Furthermore, AAA screening as a routine part
of TTE, did not impose any additional cost on the patients.
All these advantages suggest that AAA screening during
TTE can be as a simple, quick, safe and cost-effective
modality for screening this life-threatening condition.
However, this study could not show any relationship between AAA and such risk factors as CAD, CVD, male
gender, smoking, hyperlipidemia, diabetes mellitus, and
BMI. This result can be due to the low prevalence of AAA
in this study. However, patients with AAA were older and
hypertension was significantly more common in them.
Simon et al (31) and Spittell et al (19) found that the incidence of AAA in hypertensive patients is significant (3%
and 11% for diastolic and systolic hypertensive patients &
6.5%, respectively).
This study had some limitations. First, the clinical history of the participants was collected retrospectively. Second, visualization of the abdominal aorta was inadequate
in 82 patients (6.1%) due to obesity and bowel gases,
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which could reduce the number of detected AAA and lead
to bias. Moreover, a low prevalence of detected AAA in
this study prevented form assessing a clinical risk model
for AAA. Finally, in this study, no other imaging modalities were used to confirm the accuracy of TTE in
measuring abdominal aorta diameter and screening an
aneurysm. Moreover, patients were only selected from
north of Iran. For generalizability of the results, conducting large, multicenter studies in other provinces of Iran
and in different ethnic groups is highly recommended.

Conclusion
This study showed that the AAA prevalence during
standard TTE in northern population of Iran aged 50 years
and older was 0.5% and it was lower than a previous study
in Tehran that found AAA on 3.8% of the screened patients. Patients with AAA in this population were significantly older and more hypertensive.
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