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Abstract

Background: Abdominal aortic aneurysm (AAA) is a life-threatening vascular condition characterized by an ab-
normal focal dilation of the abdominal aorta. Due to the high mortality associated with rupture, early detection
and intervention are critical. This study aims to determine the CT characteristics of AAA cases and the prevalence
of rupture at Tikur Anbessa Specialized Hospital, Ethiopia

Methods: We conducted a retrospective record review from May 1, 2022, to May 1, 2023, analyzing abdominal CT
images of 38 patients diagnosed with AAA. Data on aneurysm location, size, morphology, and complications were
collected. Descriptive and inferential statistical analyses were employed to explore the associations between these
factors and the risk of aneurysm rupture.

Results: Among the 38 cases of AAAs, 33(86.8%) were infra-renal with a median transverse diameter of 57.15 mm
(IOR: 48.58 - 77.23). Twenty-five (65.8%) of AAAs were fusiform. Rupture was identified in 13(34.2%) of cases,
with 10(26.3%) of cases being contained. Thrombus was observed in 30(78.9%) of AAA cases. Although tradition-
al predictors of rupture, including AAA size, location, morphology, gender, and age, were observed, none reached
statistical significance in this analysis. The odds of rupture were 21% lower in males compared to females, but this
difference was not statistically significant (OR = 0.791, 95% CI: 0.206, 3.032)

Conclusion: This study identified the clinical presentations and morphologic characteristics of AAAs at presenta-
tion in Ethiopia. It also demonstrated that some patients presented with rupture, emphasizing the necessity of early
detection and tailored management strategies to reduce rupture risks.
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Background

Abdominal aortic aneurysm (AAA) is a life-
threatening vascular condition characterized by an
abnormal focal dilation of the abdominal part of the
aortic wall, and is defined as a diameter exceeding 30
mm or an increase of at least 50% over the normal
adjacent segments.(1,2) AAAs are often localized at
the level of the infrarenal aorta and are considered a
degenerative disease of aging.(3)

Globally, aortic aneurysms, both thoracic (TAA) and
abdominal (AAA), is estimated to cause 150,000 to
200,000 deaths annually.(4) The prevalence of AAA
varies between 2% and 12%, with approximately 8%
of men over the age of 65 years.(5) AAAs are four to
six times more common in males than in females.(6)

The mechanisms underlying the development and
progression of AAAs are multifactorial, involving
both acquired risk factors and genetic predisposi-
tion. Age significantly impacts the incidence of
AAAs, with the risk increasing by 40% every 5
years after the age of 65. Smoking is another
strong risk factor, with the duration of smoking
being more critical than the number of cigarettes
smoked daily. Other key risk factors include posi-
tive family history, atherosclerosis, hypertension,
and male sex.(7-9)

AAAs are typically asymptomatic, but carry the
risk of serious complications, including rupture,
which dramatically increases mortality rates. Early
detection through imaging is crucial, as the surviv-



al rate for ruptured AAAs is only about 20% even
with intervention.(10) The likelihood of rupture cor-
relates with aneurysm size, rhe annual rupture risk
ranging from negligible for diameters below 4.0 cm
to as high as 50% for diameters exceeding 8.0 cm.
(11,12) Elective surgical interventions are recom-
mended for aneurysms larger than 5.5 cm in other-
wise healthy individuals.(13,14) Non-invasive assess-
ment of abdominal aortic aneurysms (AAA) can be
performed using computed tomography angiography
(CTA), magnetic resonance angiography (MRA), or
ultrasound. Ultrasound is recommended for initial
screening due to its high sensitivity and specificity,
though it can be limited by bowel gas and body habi-
tus. CTA is often preferred, especially for endovascu-
lar aneurysm repair (EVAR) planning, due to its su-
perior spatial resolution, reproducibility, and reduced
operator dependence. (7,9,15). Despite poor progno-
sis pertaining to AAAs, studies on AAAs are limited
in sub-Saharan Africa, particularly in Ethiopia. The
absence of comprehensive data on the characteristics
of AAA and the prevalence of ruptures in Africa sig-
nificantly impedes the development of effective
screening and management strategies tailored to this
population. This retrospective study aims to analyze
the clinical presentation and morphologic characteris-
tics of AAAs and the prevalence of ruptures among
diagnosed cases.

Methods

Study Design and Population

This retrospective record review was conducted at
Tikur Anbessa Specialized Hospital (TASH), Addis
Ababa University, Ethiopia, from May 1st, 2022, to
May 1st, 2023. A total of 38 AAA cases were includ-
ed in the study after reviewing all abdominal aortic
aneurysm (AAA) cases who had undergone a post-
contrast abdominopelvic CT scan during the study
period, including CT angiography, arterial phase, or
portal venous phase CT. Our inclusion criteria were
cases of AAA with a contrast-enhanced abdominopel-
vic CT scan and no prior vascular surgical interven-
tion at the time of CT imaging. We excluded cases
with incomplete CT images or no clear record of pre-
vious clinical data.

Data Collection

Data were- collected retrospectively by reviewing
logbooks from the Radiology department and vascu-
lar surgery unit, patient charts, and electronic records
to cross-check the availability of clinical data and
abdominopelvic CT studies. CT reports were re-
trieved from the TASH med-web database and the
surgery department’s image collections. Due to miss-
ing or incomplete CT reports, all CT studies were
assessed by an abdominal and pelvic imaging fellow,
the principal investigator (PI), and reviewed by an
abdominal and pelvic imaging subspecialist.

All studies were done by multidetector CTs of either

64 or 128 slices of different brands (General Electric,
Siemens and Philips) with contrast administered with
automatic injectors. Scan was done with patient su-
pine and the distal thoracic aorta and common femo-
ral arteries were included in the study. Then the raw
data were reconstructed in 5Smm scan in axial, coro-
nal and sagittal sections. For measurement of the
angles, oblique reconstructions were done as needed.
All images were reviewed using radiant DICOM
viewer.

The site of the abdominal aortic aneurysm in relation
to the most proximal renal artery branch-off was de-
termined. The size of the AAA in longitudinal, trans-
verse, and anteroposterior dimensions was measured
in millimeters (figure 1 & 2). We assessed whether
the splanchnic and iliac vessels were involved and
measured the length and diameter of the iliac arteries
to determine tortuosity and ectasia. The morphology
of the aortic aneurysm was classified as fusiform,
saccular, mixed, or pseudo-aneurysm. The presence
of thrombosis, mural, and thrombus calcifications,
and features suggestive of AAA rupture or imminent
rupture were also determined. Data management was
ensured through a data collection table, regularly
checked by the coauthors of this manuscript.

Statistical Analysis

Descriptive statistics were used to summarize ana-
tomical and morphological characteristics. The nor-
mality of continuous variables was assessed using the
Shapiro-Wilk test. For normally distributed variables,
means and standard deviations were reported, and
group comparisons were made using independent
samples t-tests. For non-normally distributed varia-
bles, medians and interquartile ranges (IQRs) were
reported, and comparisons were performed using the
Mann-Whitney U test. Categorical variables were
summarized as frequencies and percentages, and as-
sociations between these variables were examined
using Chi-square tests or Fisher’s exact tests, as ap-
propriate. Statistical significance was set at P < 0.05.
All statistical analyses were conducted using SPSS
version 29.0.2.0 (20).

Ethical clearance

The research has got an ethical clearance from the
department of surgery, Addis Ababa University. All
patient identifiers were removed from the data collec-
tion tool and information was used only for the re-
search purpose. Ethical clearance letter reference
number is 12.

Result

Sociodemographic characteristics

In this retrospective analysis, we evaluated 38 CT
images of patients diagnosed with abdominal aortic
aneurysms (AAA), with an equal distribution of
males and females. (Table 1) The age of the patients



Figure 1: mages A and B shows maximum anteroposterior and transverse diameter measurement of abdominal
aortic aneurysm inl non-thrombosed and thrombosed aneurysms

ranged from 11 to 85 years, with a mean age of 53.24
years (SD = 20.46). The median age for males was 52
years (IQR: 35-70), while for females it was 60 years
(IQR: 35-70). However, we did not observe a significant
difference in age distribution between males and females
(p = 0.644).

Anatomic and Morphologic Characteristics

Among the 38 cases, 33(86.6%) of the aneurysms were
located infra-renally, while 2(5.3%) and 3(7.9%) were
suprarenal and juxta-renal aneurysms respectively. The
median diameters of the aneurysms were 57.15 mm
transversely (IQR: 48.58-77.23), 54.6 mm anteroposte-
riorly (IQR: 44.03-74.15), and 84.95 mm longitudinally
(IQR: 66.75-119.93). The transverse, longitudinal, and
AP diameters were over 40 mm in 36 (94.74%), 37
(97.37%), and 33 (86.84%) AAAs, respectively. Mor-
phologically, the most frequent aneurysm shape was
fusiform 25(65.80%), followed by pseudo-aneurysm 8
(21.1%), saccular 4(10.5%), and mixed fusiform-
saccular 1(2.6%,). The proximal neck length (PNL) had
a median of 29.4 mm (IQR: 14.45-48.70), with 55.26%
(n = 21) of the cases having an adequate PNL and 9
(23.68%) having a PNL of less than 10 mm. The median
proximal neck diameter of our AAA cases was 18.0 mm
(IQR: 14.8-20.4).

In this study, one case featured a complex thoracoab-
dominal type juxta-renal aneurysm affecting both renal
arteries with a proximal neck diameter of 26.60 mm.
Another case involved a juxta-renal pseudo aneurysm
extending to the left renal artery, resulting in infarction,
with the suprarenal aorta maintaining a normal size and
no measurable proximal neck length.

The involvement of the inferior mesenteric artery (IMA)
was observed in 28 (73.6%) cases, with 21(55.3%) aris-
ing from the non-thrombosed lumen and 7(18.4%) from
the thrombosed part, all showing normal contrast opaci-
fication without bowel ischemia. Iliac artery (CIA) in-

volvement was noted in 14(36.8%) of cases, with 7
(18.4%) of AAA cases only involving the right, 3
(7.9%) only involving the left, and 4(10.5%) in-
volving both arteries.



Table 1: Anatomical characteristics of aneurysms

o -

Variables Frequency (%) P-values
Gender Males 19(50%) 0.117
Age (years) <50 21(55.3%) 0.730

>50 17(44.7%)
Location Infra-renal 33(86.8%) 0.439

Supra-renal 2 (5.3%)

Juxta-renal 3 (7.9%)
Morphology Fusiform 25 (65.8%) 0.493

Pseudo-aneurysm 8 (21.1%)

Saccular 4 (10.5%)

Mixed 1 (2.6%)

. 30 (78.9%) 0.826

Thrombosis

Homogeneous 21(70%) 0.030*
Type

Heterogeneous 9(30%)
Calcifications 17(44.73%) 0.334

Discontinuous 14(82.3%) 1.000
Type

Continuous 3(17.7%)
IMA involved 28(73.6%) 0.263
CIA Involved 14(36.8%) 1.000
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Figure 2: images A and B shows maximum longitudinal measurement and length of the aneurysmal neck of the

abdominal aortic aneurysm



Aneurysm Rupture and other complications

We identified AAA rupture in 13(34.2%) cases, with 10
(26.3%) contained ruptures and 3(7.9%) non-contained
ruptures. Rupture sites were equally distributed between
posterior and anterolateral locations 5(38.5%) each, with
three cases (23.1%) having indeterminate locations. We
observed impending rupture features in one case. Alt-
hough there was a 21% reduction in the odds of being
diagnosed with a ruptured abdominal aortic aneurysm
among male patients compared to female patients, this
reduction was not statistically significant (OR = 0.791,
95% CI: 0.206, 3.032). The median age was similar
across both intact and ruptured groups, with a median of
55 (IQR 35-70) years for intact and 56 (IQR 35-70)

Table 2: Characteristics of ruptured and intact aneurysms

years for ruptured cases (p = 0.976). No statistically
significant difference was observed between rup-
tured and intact AAAs in respect to the values of
median AP Diameter, Transverse Diameter, Longi-
tudinal Dimension, and Proximal Neck Diameter
(Table 2). Although not statistically significant, the
median proximal neck length was lower in patients
with ruptured AAAs compared to those with intact
AAAs (p = 0.130). Similarly, the maximum diame-
ters of the left and right common iliac arteries were
slightly lower in ruptured cases, while the median
Alpha Angle and Beta Angle were higher in the
ruptured group. None of these differences reached
statistical significance (see Table 2).

Median(IQR)/ Mean + SD
Overall (N=38) Intact Ruptured P-value
Variables (n=25) (n=13)
Age (years) 55.5(35.0 -70.0) 55(35-70) 56(35-70) 0.976
AP Diameter 54.6(44.0 -74.2) 54.2(43.5-68.0) 56.6(45.4-98.6) 0.329
Transverse Diameter 57.2(48.6 -77.2) 56.5(46.6-76.1) 60.8(53.2-91.8) 0.110
Longitudinal Dimension 84.9(66.8 - 119.9)  80.0(66.0-108.0) 88.3(67.2-153.0) 0.300
Proximal Neck Diameter 18.0(14.8 - 20.4) 17.0 (13.7-20.0) 19(17.4-25.3) 0.178
Proximal Neck length 3554227 23.8+18.6 0.130 *
31.7+21.9
Alpha angle 63.8 +36.9 76.9 +45.2 0.533 *
67.4+38.5
Beta Angle 74.9 +40.6 97.3 +30.5 0.283 *
81.1+38.6
LCIA Maximum 13.5(11.7 - 17.0) 14.0(11.8-16.7) 13.0(9.9-18.8) 0.976
RCIA Maximum 13.5(10.3-18.3) 0.808
14.0(11.7 - 19.0) 15.4(11.9-19.0)
Length of RIA 47.9(38.5 - 60.3) 45.0(36.5-60.0) 52(43.4-70.5) 0.178
Length of LTA 51.6(40.0- 60.0) 47.0(39.5-65.0) 57(50.5-60.0) 0.246
Lumen: Thrombus 2.1(1.5-2.8) 2.0 (1.4-3.6) 2.2(1.5-2.5) 0.588

*Independent sample t-test

Thrombus was identified in 30(78.9%) of AAAs, with
equal distribution between eccentric and concentric loca-
tions. Of the 30 AAAs with thrombus, thrombus calcifi-
cation was observed in 3 cases (10%). The median lu-
men-to-thrombus ratio was 2.09(IQR 1.475 - 2.763).
Mann-Whitney U test did not show a significant differ-
ence in the distribution of the lumen-to-thrombus ratio
between ruptured and intact AAA cases (p= 0.588).
Thrombus morphology was homogeneous in 70%
(n=21) and heterogeneous in 9(30%). Fisher’s Exact

Test revealed an association between aneurysm rup-
ture status and thrombus morphology (p = 0.03).
Among ruptured aneurysms, 60% had a heterogene-
ous thrombus, compared to 15% of intact aneu-
rysms. Mural calcifications representing atheroscle-
rosis were observed in 17(44.73%) of the cases, with
14(82.3%) being discontinuous calcification, and
only a few 3(17.7%) cases of continuous calcifica-
tion.



Discussion

Despite the decline in the burden of AAA in the devel-
oped world, the burden and characteristics of AAA in
Africa are not well studied.(4,16) Our cross-sectional
study provides critical insights into the computed tomo-
graphic characteristics of abdominal aortic aneurysms
(AAA) and the magnitude of ruptured AAAs on CT scan
at TASH, contributing to a growing understanding of this
significant health issue within the region. More than 50%
of AAA cases in Africa are identified incidentally, and
about one-third of the cases present with aortic rupture,
with mortality rates ranging from 65-72%.(16) In our
study, the prevalence of rupture at the time of AAA diag-
nosis by imaging was 34.2%, reflecting the possibility of
a delayed diagnosis.

In terms of location and morphology, our study found
that infrarenal AAAs were the most common, accounting
for 86.8% of cases, with fusiform morphology predomi-
nant in 65.8% of cases. These findings are consistent
with previous literature, which also identified infrarenal
AAAs as the most common type and fusiform morpholo-
gy as the most frequent shape.(5,17) AAA patients in
our study presented at a younger age, with a median age
of 55.5 years and 55.3% of cases occurring before 50.
This aligns with Kenyan studies which reported a mean
age of 56.15 years, with over 20% of cases under 40.(18)
However, this is significantly less than the mean age of
72.5 years reported in a Chinese study(19) and the ages
of 71.5 years for intact and 75.8 years for ruptured
AAAs reported in Finland.(20) In contrast to high-
income countries where AAA is mainly degenerative and
affects those over 70, it often occurs at younger age in
Africa and believed to be associated with an infectious
etiology.(21) We also observed a comparable distribu-
tion of AAA cases by sex, which is in contrast with other
studies that reported that men accounted for 89% of
AAA cases in Africa.(16) Similarly, Iranian study found
84% , and 80.4% in Mexico.(17,22) Although studies
suggest women generally have a lower prevalence of
AAA, their aneurysms tend to grow faster and are four
times more likely to rupture during surveillance even
after adjusting for age.(23) The discrepancies shown in
our study could be explained by small sample size used
in our series. In -addition the study was done in a single
institution where most patients are referred for surgical
interventions, so further multicenter studies with large
sample size is recommended. Our study showed con-
sistent findings with 21% lower odds of being diagnosed
with a ruptured AAA among male patients compared to
female patients, although this difference was not statisti-
cally significant.

Aneurysm size and growth rate are the primary predic-
tors of abdominal aortic aneurysm (AAA) rupture, with
aneurysms exceeding 5.5 cm in diameter and those ex-
panding more than 1 cm annually posing a considerably
higher rupture risk.(24-26) Other important risk factors
include poorly controlled hypertension, smoking, ad-
vanced age, family history of AAA, saccular morpholo-

gy, the presence of intraluminal thrombus, and sys-
temic inflammation. (5,9,27,28). Although we ob-
served a higher median diameter in ruptured aneu-
rysms compared to intact ones, 60.8 mm (IQR 53.2-
91.8) vs. 56.5 mm (IQR 46.6-76.1), no significant
association with rupture risk was found. Similarly,
aneurysm morphology and the lumen-to-thrombus
ratio were not significantly associated with rupture.
The lack of association in our study may be attribut-
ed to reliance on single observations, estimation of
post-rupture diameter, and the retrospective design
without follow-up CT imaging. These limitations
could have led to an underestimation of the median
diameter and the association of other predictors with
rupture. We identified intraluminal thrombus (ILT)
in 78.9% of AAAs, aligning with reports indicating
ILT could be present in 70-80% of cases.(29) How-
ever, the 10% rate of thrombus calcification ob-
served in our study was notably lower than the 25%
previously reported, underscoring variability in
thrombus characteristics.(30) Both the presence of
ILT and its calcification correlate with increased
rupture risk, with ILT-induced hypoxia weakening
the aneurysm wall and calcification decreasing arte-
rial elasticity.(31,32) These findings highlight the
importance of comprehensive thrombus assessment
in predicting AAA outcomes and guiding treatment
strategies.

Among patients with abdominal aortic aneurysm
(AAA), concomitant arterial aneurysms, particularly
of the common iliac artery (CIA), are frequently
reported, with CIA involvement documented in 20-
40% of cases.(33). In our study, CIA involvement
was observed in 36.8% of cases, and the inferior
mesenteric artery (IMA) was involved in 73.6% of
cases. Hostile neck anatomy is another major deter-
minant of EVAR patient eligibility for treating
AAAs and often directs the decision toward tradi-
tional open repair. According to Stather ef al., hos-
tile neck anatomy is characterized by neck lengths
shorter than 15 mm, diameters greater than 28 mm,
or angulations exceeding 60 degrees. These anatom-
ical features significantly increase the risk of com-
plications such as endoleaks and graft migration
during EVAR.(34,35) Our study recorded a median
proximal neck diameter of 18.0 mm (IQR: 14.8 to
20.45 mm) and a mean neck length of 31.7 mm (SD
= 21.9). While these measurements typically sup-
port the feasibility of standard EVAR procedures,
the notable variability in anatomical dimensions
highlights potential challenges. Due to technical
difficulties, alpha and beta angles were determined
in only 18 cases, because of some studies losing
their resolution and information when they are re-
constructed. With observed angles of 67.4 degrees
(SD = 38.5) and 81.1 degrees (SD = 38.6), respec-
tively. These findings emphasize the necessity for
meticulous pre-operative assessment and the cus-



tomization of surgical strategies to effectively manage high rupture rate, younger age of presentation, and

the complexities presented by these anatomical varia- multi-arterial involvement. This underscores the

tions and reduce the associated risks. need for large-scale epidemiological study in Ethio-
pia.

Conclusion

Our study reveals critical insights into the characteristics
of abdominal aortic aneurysm (AAA) , highlighting a
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