Abdominal aortic aneurysm: while there is still no cure, the key
question is which patients to select for intervention
and which intervention to select!

Aneurisma da aorta abdominal: enquanto a cura ndo vem, a selegdo do paciente para
intervencdo e qual intervengdo é a questao!

Erasmo Simao da Silva*

In 1952, Dubost et al.' began the era of
effective repair of aneurysms of the infrarenal
aorta using homologous cadaveric aorta grafts,
after aneurysmectomy. Development of arterial
substitutes, more rigorous surgical techniques,
better understanding of the disease, and the advent
of ultrasonography which increased diagnoses and
perfected preoperative, intraoperative (anesthesia)
and postoperative clinical control, surgery for
infrarenal aneurysms came to be routine and results
became ever more encouraging. The prospect of
effective treatment began to raise doubts with relation
to which patients with asymptomatic aneurysms were
suitable candidates for treatment. An understanding
of the natural history of the disease became
indispensable and many studies were conducted to
investigate this subject.

As the number of patients operated increased, it
became clear that, although mortality rates linked to
elective conventional surgery exhibited a reduction
over the years (17.4% to 5.0% in 20 years,” between
2.5% and 3.5% in Brazil),*> mortality from ruptured
aneurysms remained elevated (over 50%).® This
finding led to an aggressive approach to treatment
of aneurysms, with surgery prescribed even for low
risk patients, the elderly and patients with aneurysms
considered to be small.”® While this approach does
eliminate the possibility of rupture in these patients,
a considerable contingent of individuals, with small
aneurysms, would be subjected to major surgical
operations, which are never risk free and may be
unnecessary, since many aneurysms remain stable®'°
and 75% of people who have aneurysms die of other
diseases,'! in particular cardiovascular conditions.

It therefore became imperative to establish which
patients are at greater risk of aneurysm rupture,
in other words, which factors influence rupture of
infrarenal aortic aneurysms.

Estes!'? reported in 1952 that the primary cause
of death among patients with abdominal aneurysms

was rupture and, in second place, coronary disease. In
1962, Shatz et al."* recorded a reduction in the number
of ruptures, associated with the spread of surgical
treatment of aneurysms. These authors considered
aneurysms with a maximum transverse diameter of
up to 7.5 cm to be small. These observations were
corroborated by Szilagui et al. in 1966,'* who claimed
that surgical repair of aneurysms resulted in equal
survival to that observed in the normal population and
recommended surgical treatment when the maximum
aneurysm diameter reached 6.0 cm. Hollier et al.’
demonstrated that coronary disease limited survival
of patients after aneurysm repair.

Currently, there is consensus that the single most
important risk factor for rupture of an abdominal
aortic aneurysm (AAA) is its maximum transverse
diameter and this is therefore the factor that is most
often used when prescribing surgery. Analysis
of several different studies showed that larger
aneurysms are more prone to rupture than those with
smaller diameters.*!

Controlled studies''® concluded that aneurysms
with largest diameters of up to 55 mm in men and up
to 50 mm in women have low rates of rupture. The
threshold diameter for indication of interventions
was therefore defined. However, other studies
recommended that aneurysms from 4.0 to 5.0 cm
should also be candidates for surgery,”® justifying this
by the low mortality rates of elective surgery and the
high mortality related to rupture.

It was against this backdrop that, from 1991
onwards, an important new factor began to make
its own contribution to increasing the debates
and controversy related to AAA: endovascular
aneurysm repair (EVAR). It has been proven that this
procedure offers favorable mortality and morbidity
compared with traditional open repair, both during
the perioperative period and during short-term patient
follow-up.'**! However, over the long-term EVAR
has exhibited a higher incidence of failures with
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more frequent need for reoperation and a worrying
number of ruptures.>?* Added to this is the daunting
requirement for follow-up with tomographic imaging
studies, immediately and over the medium and long
term. However, the discussion appears far from over
because endoprostheses are always in a constant
state of development and are achieving ever better
long-term results. Technical developments are a
challenge to randomized studies because by the
time the results are published, the prosthesis, the
technique and the experience have all moved on,
reducing the study’s external validity.” In turn,
diagnostic imaging methods for monitoring progress
have also improved and follow-up is already being
conducted using Doppler ultrasonography, Doppler
ultrasonography with contrast and, just beginning,
3-D Doppler ultrasonography.?6?’

Once more, selection of patients for intervention
(endovascular or conventional) or observation can be
based on a greater quantity of information and has
become even more controversial.

Two features that are invariably highlighted are
patients’ clinical risk and the anatomy of the AAA,
with relation to the neck and the iliac vessels. A
patient with favorable anatomy and high risk should
be selected for EVAR. A patient with low risk and
unfavorable anatomy should be prescribed traditional
open repair. But what is low and high risk? What is
an unfavorable anatomy? These are concepts that
are difficult to apply in real life. More and more
often, endoprostheses are being employed outside
of the applications in their Information for Use
documentation.?® Ask a young vascular surgeon fresh
out of residency. What would he tend to choose for
AAA repair, bearing in mind that during his training
he observed that 60 to 75% of AAAs are repaired
by EVAR? With which technique can he explore the
limits? Is he subject to a conflict of interests when
choosing between one or another endoprosthesis?
The patient is informed about techniques and already
has a preference. Would the young surgeon know
how to deal with this? In short, would he do what
is best for the patient or what is ‘modern’? Would
he do what the patient requests or, rather, what the
industry dictates?

Studies show that EVAR has better outcomes
when used to repair small aneurysms, because
of less remodeling of the aneurysm sac, when
compared with large aneurysms.” It is important to
observe that, as the aneurysm grows in diameter it
loses its proximal and distal necks and progresses
to involve the iliac vessels,* limiting use of EVAR.
However, in countries whose health services map
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their populations, the number of patients selected for
repair could double if the maximum diameter lower
cutoff for indicating intervention for AAAs were
to be reduced.’*> The impact of the cost of such a
policy is obvious.*

Considering that just 25% of aneurysms that are
detected do actually rupture,'** it is clear that the
most obvious option would be to identify which
patients are candidates for this outcome.

Large transverse diameter is not an excellent
indicator of rupture, since there are small AAAs that
rupture and large ones that remain intact.

Analysis of the risk factors of rupture is important
and should not be undervalued. The following
predisposing situations have been identified:

* Young patients;

* Women;

* Active smokers;

 Patients with family history;
» Severe hypertension;

« Patients with COPD;

» Non-diabetics.

These factors are important, but are not sufficient
to determine indications, because people who are at
high risk from intervention may have all of these
risk factors and yet the risks may still outweigh the
benefits.

From a biomechanical point of view, an AAA
ruptures when, at a given point in the wall, resistance
reduces below the tension exerted against it.

Studies that have analyzed and calculated
stress against the walls of AAAs, with a view to
substituting diameter as a criterion for intervention,
are very far from perfect although they have great
appeal in terms of publication and dissemination
in the medical world.**3¢ In order to perform this
calculation, three types of information are needed:
the geometry of the AAA/thickness of the wall, the
forces acting and counteracting against the wall and,
finally, information about the mechanical properties
of the wall. To date, AAA geometry has been based
on tomography or magnetic resonance imaging; it is
possible that in future 3-D Doppler USG will be used.
The thickness of the wall cannot be measured on an
individual basis with any clinically applicable method
currently available and so a constant thickness (15 to
25 mm) is used in the stress calculation. The forces
acting against the wall are based on arterial blood
pressure, but the counteracting forces, exerted by the
retroperitoneum and neighboring organs cannot be
measured. In the field of the mechanical properties
of the wall, Doppler ultrasonography can measure
displacement of the wall (strain) in biplanar mode.



Destructive methods used on specimens taken from
people during operations are limited to samples from
the anterior surface of the aneurysm, from a more
complex whole. Samples of AAAs removed from
cadavers make it possible to study several segments,
but not all, using uniaxial or biaxial destructive
testing (on a structure that is subject to multi axial
forces).’”*® There are, therefore, severe limitations
to knowledge about the biomechanical properties of
the walls of AAAs.

In addition to these mechanical aspects of what
is an entirely heterogeneous structure, there is
also the question of mechanobiology, i.e., how the
thrombus interacts with the wall. Does this thrombus
protect the AAA from rupture or help to degrade
still further the already destroyed wall?** Does
it interfere with proteolytic enzymes — elastases
and collagenases — and their inhibitors,* with the
genetic expression of repair proteins, and with
flow characteristics and their cellular interaction on
remodeling of the wall?!

When imaging methods provide information
on the thickness of the entire aneurysm (including
points of weakness: blebs) and the mechanical
properties of the entire three-dimensional volume
of the AAA, it will become possible to improve
the equations for calculating risk of rupture, but
they are unlikely ever to be infallible. Until this is
achieved, or a cure for the disease is found, selection
of candidates for intervention and selection of which
type of intervention appear to be the guarantee of
good quality individual care and of the credibility
and viability of the healthcare system in this area.
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