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Abstract
Abdominal aortic aneurysms (AAAs) occur because of dilation of the infra-renal aorta to more than 150% of its initial diameter.
Progression to rupture is aided by several pathophysiological and biomechanical factors. Surgical intervention is recommended
when the aneurysm maximum transverse diameter (DAAA) exceeds 55 mm. A system model that incorporates biomechanical
parameters will improve prognosis and establish a relationship between AAA geometry and rupture risk. Two Asian patient-
specific AAA geometries were obtained from an IRB-approved vascular database. A biomechanical model based on the fluid–
structure interaction (FSI) method was developed for a small aneurysm with DAAA of 35 mm and a large aneurysm with a
corresponding diameter of 75 mm. The small aneurysm (patient 1) developed a maximum principal stress (PS1) of 3.16e5 Pa and
the large aneurysm (patient 2) developed a PS1 of 2.32e5 Pa. Maximum deformation of arterial wall was 0.0020 m and 0.0022m
for patients 1 and 2 respectively. Location of maximum integral wall shear stress (WSS) (fluid) was different from that of PS1.
InducedWSSwas also higher in patient 1 (18.74 Pa vs 12.88 Pa). An FSImodel incorporating the effect of both the structural and
fluid domains aids in better understanding of the mechanics of AAA rupture. Patient 1, having a lower DAAA than patient 2,
developed a larger PS1 and WSS. It may be concluded that DAAA may not be the sole determinant of AAA rupture risk.
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1 Introduction

Abdominal aortic aneurysm (AAA) is a vascular condition that
affects the elderly population, mainly above the age of 55. It is a
highlyasymptomaticdiseasewhere the infra-renalaortaprogres-
sively dilates to more than two times its original diameter.
Non-intervention leads to weakening of the arterial wall and
rupture (Fig. 1). In the event of a rupture, mortality is high.
Pathophysiological and biomechanical factors contribute to the
genesis, growth, and rupture of the AAA. These include
advancedage,greaterheight,coronaryarterydisease,atheroscle-
rosis, high cholesterol levels, hypertension [1], and smoking [2,
3]. The clinical metric used for surgical intervention is the

maximum transverse diameter (DAAA). The DAAA, being the
diameter of the AAA lumen, was measured along the central
lateral axis. Clinicians have used a value of 55mmas the thresh-
old forDAAAto recommendsurgical intervention.But thismet-
ric has been seen to be inadequate in many cases [4]. Hence, a
biomechanics-based approach is essential to accurately assess
the risk of rupture of AAA.

Biomechanical parameters such as principal stresses andwall
shear stresses are significant in the progression to rupture of the
arterial wall. Thiswas first proposed byVorp et al. in 1998 [5] in
which they argued that the use of wall stress in the lumen can
predict the ruptureofAAAmoreaccurately than just theDAAA.
Additional factors drawn from the morphology of the AAA are
also correlated to these biomechanical factors. This has been
establishedbyChauhanet al. in2017 [6]where theydemonstrat-
ed that certain geometric parameters of the ruptured AAA are
highly correlated to the peak wall stress which is an indicator of
AAA rupture. They demonstrated that the set of geometric indi-
ces can predict the stresses to a higher percentage than by just
using the maximum diameter as a metric to assess rupture risk.

There have been numerous studies quantifying the inci-
dence of AAA in the Caucasian population; retrospective
studies have looked at the Asian demographic in several
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locations to bring out the incidence of AAA in the Asian popu-
lation. Li et al. [7] reported prevalence of AAA considering 56
studies. The prevalence in Asians was 0.5% as against 2.2% for
Americanpatientsand2.5%forEuropeanpatients.Thishasbeen
corroborated by Guo and Zhang [8], where in a study covering
23,810 patients, the prevalence was seen to be 0.11%. The inci-
dence in Chinese men was 0.18% whereas it was 0.07% in
Chinese women. Other studies done earlier in Japan reported
incidenceofabout0.36%[9,10],while inKorea, it hasbeenseen
to be 0.55% [11]. In a study done inMalaysia, Yii [12] reported
that among 123 patients in the Sarawak region of Borneo, inci-
dence among high-risk males and females was 25.6 and 7.6 per
100,000. In theCaucasianpopulation,asimilarmetrichasshown
a range from 3.0 to 117.2 per 100,000.

Additionally, it has been determined through clinical and
statistical analysis that the morphology of the Asian aorta is
distinct when compared to its Caucasian counterpart. It has
been reported that the stent grafts used for the endovascular
aneurysm repair (EVAR) process are unsuitable for Asian
populations as against the Caucasian ones. A stent graft is
difficult to place if the proximal neck of the aneurysm is
shorter than 1.5 cm. In addition, the angle between the neck
of the aneurysm and the sagittal plane of the aorta must not be
less than 60 or cone-shaped, the iliac arteries must not be
tortuous, and their diameter must be at least 8 mm. All avail-
able commercial stents are designed for the Caucasian aortal
dimensions, and hence, clinicians in Asia have a problem in
adjusting them for the Asian aorta.

In a clinical investigation to compare three commercially
available stents, Cheng et al. [13] carried out a spiral CT and
angiographic assessment of 65 Chinese (58 men, mean age
74 years, range 50–87) who underwent EVAR. The morpho-
logical parameters were compared with European and
American patients. It was found that the common iliac arteries
(CIAs) were significantly shorter in Asians, particularly on the
right-hand side. The right CIA had a mean length of 29.9 mm

while the left had a mean length of 34.2 mm compared to more
than 50 mm in the Caucasian samples. The distance between
the lowest renal artery and the CIA bifurcation averaged 20mm
shorter in Asians: 148 mm on the right side and 153 mm for the
left. The CIAs were also wider, averaging 20.2 mm for the right
and 17.9 mm for the left. This was reinforced in an investiga-
tion carried out by Mladenovic et al. [14] who investigated the
difference in Asian and European patients’ histories along with
their aneurismal morphological features to aid in the clinical use
of endovascular stent grafts. They concluded that the European
patient group had longer CIAs as before with 47.41 mm in
Asians and 59.68 in Europeans. The AAA mean neck length
in Asians was seen at 22.73 mm and 38.72 mm in Europeans.
The mean AAA length was not statistically significant though
with 104.97 mm in Asians against 108.24 mm in Europeans.
These differences in morphology can cause changes in the flow
physics in the diseased lumen. A biomechanical analysis of the
Asian aorta would be therefore useful in understanding the
changes in progression of the disease in the patients and aid
the design of a stent graft that might be specifically designed for
Asian morphology.

Computational methods-based analyses have been carried
out using solid mechanics, fluid mechanics, or a combination
of these, known as fluid–structure interaction. Computational
solid mechanics-based equations have been used to quantify
stress development in the arterial wall [15–18]. Initial forays
considered only the fluid or the solid mechanics of the AAA
separately through CFD and FEA methods as listed before.
But the arterial wall is not rigid as it responds to the blood flow
in the artery. This fluid–structure interaction (FSI) is bi-direc-
tional. Accounting for FSI provides a suitable approach to the
most physiologically accurate solution. This was first investi-
gated by DiMartino et al. [19] using an Arbitrary Lagrangian–
Eulerian (ALE) method to accurately determine a FSI solu-
tion. Additional studies carried out by Scotti et al. in 2005 and
2008 [20, 21] that considered the movement of the wall
overestimated the stress values by 20% as against a rigid sim-
ulation and applying a varying wall thickness also increased
the von Mises stress in the aneurysm model. This was rein-
forced by Papaharilaou et al. [22] who reported a 12.5% dif-
ference in peak stress when a decoupled FSI solution was
incorporated. Figueroa [23] formulated a coupled momentum
method (CMM) for FSI problems using stabilized FEM. He
investigated flow in the AAA under rest and exercise condi-
tions to quantify changes in stress, observing that during ex-
ercise, the deformation of the wall is no longer occurring in a
radial expansion and contraction fashion, but rather as a net
motion forward and backwards due to the much larger inertial
forces exerted on the wall by the impinging blood stream. Li
and Kleinstreuer [24] in an FSI study observed that a large
neck angle of the aneurysm may cause strong irregular vorti-
ces in the AAA cavity and may influence the wall stress
distribution by increasing it as much as 40%. The rupture

Fig. 1 Normal abdominal aorta and abdominal aortic aneurysm
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risk of lateral asymmetric AAAs is higher than for the
anterior–posterior asymmetric types. The most likely rup-
ture site is located near the anterior distal side for the
anterior–posterior asymmetric AAA and the left distal
side in the lateral asymmetric AAA. The incorporation
of asymmetry is important as Fraser et al. [25] reported
differences in stress between a rigid walled calculation
and FSI to be less than 3.5%. But this analysis was carried
out using an axisymmetric AAA model.

As has been seen from prior studies, FSI analysis provides
a more realistic picture of the stresses induced in AAA. It
provides insight into the mechanics of rupture by considering
both the structural and fluid solutions as against exclusively
one of them, or even the use of only maximum transverse
diameter as a metric to determine rupture.

This work set out to investigate the efficacy of using the
maximum transverse diameter metric in the determination of
AAA rupture risk in Asian patients. To this end, patient AAAs
that have a maximum transverse diameter of 3.5 cm and 7.5 cm
that were on either side of the clinical metric of 5.5 cm were
used in the analysis. The morphology of the Asian aorta being
different from that of the Caucasian aorta merits further inves-
tigation of the mechanics of rupture and this work is an initial
study towards that aim. The novelty is brought out in terms of
demonstrating the incorporation of FSI as a method to deter-
mine the rupture risk accurately in the Asian AAA.

In this paper, two Asian patient AAAs are subjected to FSI
analysis to determine a measure of the rupture risk. This will
be done by extracting the principal stresses induced in the
arterial wall and the corresponding wall shear stresses by the
blood flow. A comparison of these two patient AAAs will also
be made to deduce any relationship between the AAA geom-
etry and the stresses developed.

2 Methods

2.1 Geometry

Two patient-specific AAA computed tomography angiogra-
phies originated from Singapore were obtained from Tan
Tock Seng Hospital, Singapore’s IRB-approved vascular data-
base. The imaging protocol followed was the clinical standard
for vascular intervention. The CT images were obtained at a
slice distance of 1 mm with a single breath hold using a 128-
slice Phillips CT scanner. One was a large aneurysm with a
DAAA of 75 mm, while the other, a small aneurysm having a
DAAA of 35 mm. The obtained patient CTs were subjected to
level set segmentation using the open-source application
ITKSnap [26]. The resulting geometry was then smoothed
using MeshLab [27], an open-source application where a series
of Poisson filters were used to rid it of artifacts. The resulting stl
file was exported to SolidWorks (Dassault Systemes

Corporation, Waltham, MA) wherein a constant thickness of
2 mm was added to make it suitable for meshing for an FSI
problem. Meshing was carried out using the commercial soft-
ware ICEMCFD in ANSYS Workbench 16.1 (Canonsburg,
PA). The intra-luminal thrombus (ILT) was not considered in
this geometric model. Tetrahedral mesh was created for the
structural wall and the fluid mesh would be a volumetric
hexahedral mesh in both cases. The meshes are shown in
Figs. 2a and 2b.

2.2 Governing Equations

The properties of blood in the simulations were assumed to be
Newtonian and incompressible. The Newtonian assumption
for blood has been seen to be consistent for large arteries
[28]. The inlet flow was made pulsatile to be physiologically
accurate. Fluid–structure coupling of the aneurysmal wall mo-
tion and blood flow is made using the Arbitrary–Lagrangian
Eulerian (ALE) method. The incompressible continuity and
the Navier-Stokes equations in ALE form can be expressed as

∇ � u ¼ 0

ρ f
∂u
∂t

þ u−ug
� �� ⋅∇
� �

u
� �

¼ −∇ pþ μ∇ 2u

where ρf, p, u, and ug are the fluid density, the pressure, the
fluid velocity, and the moving coordinate velocity, respective-
ly. In ALE formulation, the term (u − ug), which is the relative
velocity of the fluid with respect to the moving coordinate
velocity, is added to the conventional Navier-Stokes equations
to account for movement of the mesh [29].

2.3 Numerical Procedure

The FSI method is applied to the patient AAAs using the
commercial finite volume solver, ANSYS 16.1 Workbench
which incorporates the ALE method in its system coupling
function. The system coupling was carried out between
ANSYS Mechanical on the structural side and FLUENT on
the fluid side. User-defined functions (UDFs) were used to
input the inlet velocity and outlet pressure boundary condi-
tions. The values of ρ and u were taken to be 1060 kg/m3 and
0.0035 Pa-s for blood. The SIMPLE method [30] was used
with a time step calculated assuming the heart rate to be 72
beats per minute for the transient fluid solution. The simula-
tion was carried out for three cardiac cycles, each cycle
consisting of 500 time steps. The convergence criteria were
set to 1e-04 for the continuity and momentum equations.

2.4 Boundary Conditions and Material Properties

The inlet and outlet boundary conditions were defined to be
pulsatile with waveforms being extracted from literature [31].
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Thewalls were bound by a no-slip condition and a FSI interface
was defined at the inner wall of the aneurysm lumen, through
the system coupling function of ANSYS Workbench. Figures
3a, 3b show the inlet velocity and outlet pressure boundary
conditions. For the arterial wall, the density was taken to be
1120 kg/m3 [32]. By assuming isotropic elasticity, the value of
the Young’s modulus was taken to be 4.5 MPa and Poisson’s
ratio to be 0.45 [33]. The boundary conditions were input
through a UDF script in ANSYS. The boundary conditions
were kept the same for both patients so as to allow comparison
of the extracted biomechanical parameters.

2.5 Independence Studies

As part of the verification process, three different mesh sizes
were investigated for mesh independence of the solver. The
integral wall shear stress in the fluid was chosen as the param-
eter of interest in the study for both patients. The systole oc-
curred at 2.18 s for patient 1 and 2.3 s for patient 2. The

maximum integral wall shear stress was then recorded at systole
for all mesh sizes in both the patients. As seen fromTables 1 and
2, the solutionswere indeed independent ofmesh size. In patient
1, the fine mesh size showed a difference of 4.16% in the inte-
gral wall shear stress while the coarse mesh saw no error. In
patient 2, as compared to the initial normalmesh size, the coarse
mesh size saw a variation of the integral wall shear stress of
about 2.81%,whereas it was lower at 0.56%when the finemesh
was used. The least mesh size that was not computationally
expensive was used in each case for the FSI simulation. For
patient 1, the 2.2 million element mesh and for patient 2, the
1.69 million element mesh were used in the final simulations.

3 Results and Discussion

The present study is an attempt to estimate the mechanics of
rupture of Asian AAA using FSI methods. Even though inci-
dence is low in Asian patients, it is important to establish the

(a)

(b)

Fig. 2 a Structural mesh of AAA
geometry from patient 1. b
Structural mesh of AAA
geometry from patient 2
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biomechanics of theAsianAAA cohort and eventually improve
point-of-care technologies for them. FSI analysis of the Asian
AAAwill aid this pursuit. The arterial wall being a non-rigid
entity is subject to interaction with the fluid flow and vice versa.
Hence, this requires aFSI solution to investigate the effectsof the

moving arterial wall in the estimation of rupture risk as it incor-
porates the material properties of the arterial wall.

The deformation, maximum principal stress, andmaximum
shear stresses were extracted in the structural domain while
the integral wall shear stress was the parameter of interest in
the fluid domain. Also, the velocity streamlines and pressure
distribution over the arterial wall was quantified in each pa-
tient. FSI simulations were carried out for three cardiac cycles
measuring 0.9 s each. The plots were generated at systole in
the third cardiac cycle. This was done to damp out any initial
transients resulting from the computational method.

The parameters that caused the most effect on the risk of
rupture of the AAAwere first principal stress and wall shear
stress. This was established from the maximum principal
stress theory and maximum shear stress theory that are failure
theories in mechanics. In the maximum principal stress theory,
the material would fail if the maximum principal stress in-
duced exceeds the maximum normal strength of the material.
As for the maximum shear stress theory, the material would
fail if the maximum shear stress suffered exceeds the maxi-
mum allowable shear stress.

Hence, it is important to observe the results of the maxi-
mum shear and principal stresses in the structural domain to
comment on the rupture risk. In the same manner, the wall
shear stress, induced in the fluid domain, would be important
affecting the results in the structural domain in a strongly
coupled solution.

3.1 First Principal Stress (Structural Domain)

The first principal stress is a suitable metric to determine the
peak stress that is being induced in the arterial wall. Principal
stresses are the normal stress acting on the arterial wall. The
force acting on the arterial wall is the pressure load from the
fluid, and hence, the principal stresses are the indicators of the
stress distribution that may lead to rupture of the wall. The
location of the highest principal stresses on the arterial wall is
usually seen to be in the anterio-distal region of the AAA lu-
men. Figure 4 shows the distribution of the first principal stress-
es in each patient. As seen from the figure, the regions of max-
imum principal stress induced in each of the patients are clearly
marked out as the ones in red. In patient 1, the region is seen to
be more distal than that for patient 2. From structural failure

Table 1 Independence studies (patient 1)

Mesh
size

Number of
elements
(millions)

Maximum integral wall shear
stress at systole in third cardiac
cycle (Pa)

Percentage
difference to
normal mesh

Fine 3.34 0.024 0

Normal 2.02 0.024 0

Coarse 0.80 0.023 4.16

Table 2 Independence studies (patient 2)

Mesh
size

Number of
elements
(millions)

Maximum integral wall shear
stress at systole in third cardiac
cycle (Pa)

Percentage
difference to
normal mesh

Fine 4.96 0.0365 2.81

Normal 3.14 0.0355 0

Coarse 1.69 0.0353 0.56

Fig. 3 a Inlet velocity boundary condition waveform. b Outlet pressure
boundary condition waveform
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theories, we can deduce that these regions may be most suscep-
tible to rupture. The principal stresses show amarked difference
in each patient as seen from Fig. 4. While the small AAA
(patient 1) shows a maximum principal stress of 0.3 MPa, the
larger aneurysm shows a lesser maximum principal stress at
only 0.22 MPa. This brings out the importance of quantifying
the biomechanical stress as opposed to only the maximum
transverse diameter of the AAA as a metric for surgical inter-
vention by clinicians. In this case, patient 1 has a higher stress
and may be at a higher risk even though the maximum trans-
verse diameter is well below the clinical threshold of 55 mm.
The maximum principal stresses in Caucasian patients have
been used as a metric by Scotti and others [20, 21] successfully
to establish rupture potential in AAAs in their FEA analysis.

The ranges of principal stresses developed in both the patient
aortas in the present analysis are in the same range as those
induced in Caucasian AAAs (0.2–0.4 MPa). While this may
be expected, as Chauhan et al. [6] have reported, the morpho-
logical characteristics can have an effect on the estimation of
biomechanical stresses in the AAA. This merits further inves-
tigation on a larger cohort of patients where FSI and geometric
quantification are done congruently to assess rupture risk.

3.2 Structural Deformation

This study accounts for the interaction between the fluid
and the structure considering the arterial wall as a non-
rigid entity. The ALE method that involves a strongly

Fig. 4 Spatial distribution of first
principal stresses at the AAAwall
(Pa)

Fig. 5 Spatial distribution of the
AAAwall deformation (m)
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coupled solution exchanges the structural deformation val-
ue with the fluid in every time step. The structural defor-
mation value is an important parameter in the simulation.
The maximum deformation of the arterial wall is visual-
ized in Fig. 5. Quantitatively, there is little difference in
the maximum values of the deformation in both the pa-
tients. The maximum deformation value in patient 1 is
0.0022 m while it is 0.0020 m in patient 2. The location
of maximum deformation is aligned with the location of
the maximum principal stresses in both the patients. As the
arterial wall is weakened during the progression of the
disease, the deformation at the site of the high principal
stress promotes the tendency to rupture.

3.3 Wall Shear Stress (Fluid Domain)

Wall shear stress is induced by the fluid on the arterial wall.
The values of wall shear stress (WSS) are extracted from the
fluid solution in the FSI simulation. It is a challenge to quan-
tify the WSS in vivo, and hence, computational methods must
be used. Figure 6 shows the comparison of the induced WSS
in both models. The peakWSS on the arterial wall, induced in
patient 1, is 18.74 Pa as against patient 2 where only 12.88 Pa
is induced on the arterial wall. Also seen from the figure, the
location of peak wall shear stress is not at the same location as
that of the peak first principal stress. It is also clear from the
pressure distribution that the sites of integral wall shear stress

Fig. 6 Spatial distribution of
WSS (fluid) on the arterial wall
(Pa)

Fig. 7 Velocity streamlines in the
fluid domain (m/s)
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and the pressure are correlated. This is supported by Boyd et
al. [34] who reported that low wall shear stresses dominate
sites of rupture in AAA.

3.4 Velocity and Pressure (Fluid Domain)

Velocity streamlines were extracted using the post-processing
application, CFD-Post, that is part of the ANSYS workbench
suite. The streamlines provide insight into how the fluid is
inducing pressure on the arterial wall. The changed geometry
of the diseased aorta as compared to the healthy aorta induces
vorticity in the fluid. Flow vortices that are formed at the
beginning of the cycle due to the geometry of the aneurysm
migrate distally as the flow decelerates from peak systolic
conditions to diastole. Initially, there is attached flow near
the proximal end of the aneurysm but by peak systole there
is a separation of the vortices from the wall. This is seen in the
streamlines generated for both the patients. The flow separa-
tion is higher in the larger aneurysm of patient 2 as there is a
pronounced neck region that induces the flow to turn the cor-
ner (Fig. 7). This effect is lesser in the smaller aneurysm as
there is a relatively less visible neck region and the lumen
curvature is lower as the fluid moves from the proximal to
the distal region of the AAA model.

Figure 8 shows the distribution of pressure over the arterial
wall as computed in the fluid domain. When compared to the

structural stress distribution, it is seen that the sites of the
highest structural stresses were not found to be the same as
those having irregular vortical flow or those with high fluid
WSS. One possible reason could be that as the arterial wall is
treated as a non-rigid entity, it has non-uniform stress distri-
butions due to the pulsatile nature of flow in the lumen.

4 Patient Model Comparison

In this study, a small aneurysm and a large aneurysm are
investigated from the Asian cohort to establish the biomechan-
ics of the Asian AAA. These two patient models are suitable
cases for comparing the biomechanics of rupture as the max-
imum transverse diameters are on either side of the clinical
metric of 55mm. Quantification of stresses developed in these
two patients would provide insight into the mechanics of rup-
ture where clinicians have been recommending surveillance or
immediate surgery, as in the case of a small or a large aneu-
rysm, respectively.

Table 3 compares the two patient models in terms of the
stresses developed in both the fluid and structural domains.
From the table, it can be observed that patient 1 had a larger
value of maximum shear stress and maximum principal stress.
These parameters were the determining factors that affect fail-
ure of the AAA in the structural domain. The site of the

Fig. 8 Pressure distribution in the
fluid domain (Pa)

Table 3 Comparison of
biomechanical parameters from
patients 1 and 2

Parameters/patient Maximum shear stress (Pa) Maximum principal stress (Pa) Total deformation (m)

Patient 1 1.65e5 3.16e5 0.0020

Patient 2 1.21e5 2.32e5 0.0022
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highest stresses would then be the most probable location
where rupture would occur. However, rupture would only
occur if the stresses indicated in Figs. 4 and 6 are higher than
the aorta wall maximum normal strength and maximum al-
lowable shear stress respectively.

It can be deduced from the results obtained from the FSI
analysis that patient 2 with a much larger AAA size would
have a lower chance of rupture risk as compared to patient 1
under these simulation conditions. This implies that the size of
AAA may not be the sole determinant of the risk of rupture.

5 Conclusions

This study is the first of its kind to aim at establishing the
biomechanical parameters for Asian AAA using a FSI-based
computational model. As has been established from literature,
the incidence of AAA in Asians is low. But as there is prev-
alence, it is important to establish a biomechanical model for
the Asian AAA. This has been done here using an FSI method
that incorporated the movement of the arterial wall and its
interaction with the blood flow in the AAA lumen in two
patient-specific Asian patient geometries.

A two-way FSI problem was formulated based on bound-
ary conditions extracted from literature for each of the two
patient models. To carry out a comparison of the mechanics
of rupture in each of the two patients, biomechanical stress
parameters such as maximum first principal stress and total
deformation in the structural domain and integral wall shear
stress along with pressure and velocity correlations were ana-
lyzed in the fluid domain. A comparison of stresses induced
showed that the values of principal stresses (structural do-
main) in the smaller aneurysm model were higher than those
for the bigger aneurysm (3.16e5 vs 2.32e5 Pa). This was also
true in the fluid domain (18.74 vs 12.88 Pa). Additionally, the
biomechanical stresses developed by the AAA models are in
the same range of values as those of Caucasian AAAs. It has
been established that the morphological characteristics of the
Asian AAA are different from those of the Caucasian AAA.
Hence, a study that incorporates the morphological differ-
ences through quantification of geometric indices is
warranted.

From this study, it may be concluded that the maximum
transverse diameter alone may not be the sole determinant of
rupture risk. Incorporating the biomechanics in the prognosis
could be a step forward in minimizing the risk of surgical
intervention and bring down healthcare costs. This is an initial
study into the mechanics of rupture in Asian AAA and there
will be subsequent studies on a larger patient cohort.
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