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Management of Symptomatic Unruptured Abdominal Aortic Aneurysms:
State of the Art

Manejo del aneurisma de aorta abdominal sintomatico no roto: ultimos adelantos

FERNANDO D. GARAGOLI"®, MARIA L. FERNANDEZ RECALDE', ANDRES M. IZAGUIRRE'’

ABSTRACT

Symptomatic unruptured abdominal aortic aneurysm (AAA) refers to a group of patients with intact AAA but who present abdomi-
nal and/or lumbar pain attributed to the aneurysm. This form of clinical presentation is potentially fatal, since its etiopathogenesis,
involving acute changes in the aortic wall, including inflammation, increases the probability of impending rupture. It is clear that
these patients should be referred to AAA repair. However, the timing of the intervention is controversial. Therefore, the aim of the
present work was to review updated information on the diagnostic-therapeutic approach of symptomatic unruptured AAA.
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RESUMEN

El aneurisma de aorta abdominal (AAA) sintomatico no roto es una patologia que involucra a aquellos pacientes con AAA intacto,
pero que presentan dolor abdominal y/o lumbar atribuido al aneurisma. Esta forma de presentacion clinica es potencialmente mor-
tal, dado que su etiopatogenia comprende cambios agudos en la pared aértica, incluyendo inflamacién, lo que incrementa la probabi-
lidad de ruptura inminente. Est4 claro que estos pacientes deben ser derivados a reparacién del AAA. Sin embargo, el momento de la
intervencién es controvertido. Por lo tanto, el objetivo del presente trabajo fue revisar la informacién actualizada sobre el abordaje
diagnéstico-terapéutico del AAA sintomatico no roto.

Palabras clave: Aneurisma de aorta abdominal sintomético no roto - Inflamacién - Cirugia abierta - Reparacién endovascular del
aneurisma

INTRODUCTION
The etymology of the word aneurysm can be traced

of elective AAA repair, as well as those associated
with emergency repair of ruptured aneurysms. (8-

in ancient Greek language. (1,2) It derives from the
word dvedpvoua (aneurysma), which means “dila-
tion”. (2) Therefore, “aortic aneurysm” refers to an
abnormal dilation of the aorta that compromises one
or more wall segments. In this sense, an increase in
diameter greater than 50% of the aortic diameter
at the level of the diaphragm is accepted as abnor-
mal. However, this definition is not always applica-
ble, since often the limit between the healthy and
pathological aorta is not precise. (3,4) Consequently,
there is a general consensus in considering abdomi-
nal aortic aneurysm (AAA) to be a dilation of the
aorta greater than or equal to 30 mm. (4-7) Multiple
studies have been developed to evaluate the results

15) However, there is a third type of potentially fatal
and scarcely studied clinical presentation of AAA:
symptomatic unruptured AAA. (16) Therefore, the
aim of the present work was to review updated in-
formation on the diagnostic-therapeutic approach of
symptomatic unruptured AAA.

METHODS

Searches were carried out in PubMed/Medline, EMBASE,
and Cochrane Clinical Trials electronic databases to identi-
fy clinical studies that evaluated the diagnostic-therapeutic
approach of symptomatic unruptured AAA, using the terms
“abdominal aortic aneurysm”, “symptomatic aneurysm”,
“unruptured aneurysm”, “open surgery”, and “endovascu-
lar aneurysm repair”.
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The selection of articles was made according to the fol-
lowing criteria: a) publications issued from 1990 to the pre-
sent; b) observational studies, clinical trials, systematic re-
views and recommendations of scientific societies; c) human
studies; and d) articles referring to management of symp-
tomatic unruptured AAA. Studies were excluded if the full
text was not accessible.

Primary outcomes of this article were: a) to synthesize
knowledge about epidemiology, prognosis and diagnostic-
therapeutic approach of symptomatic unruptured AAA;
and b) to develop an algorithm towards its diagnostic-ther-
apeutic management.

Definition and epidemiology

Symptomatic unruptured AAA refers to a group of patients
with intact AAA but who present abdominal and/or lum-
bar pain attributed to the aneurysm. Another symptom
includes tenderness to palpation overlying the AAA in the
abdomen, back, or flank. (17) The presence of pain is due to
multiple causes, including acute changes in the aortic wall,
as we will describe later. In large aneurysms, pain may be
caused by compression of adjacent structures. Symptomatic
unruptured AAA patients generally do not have arterial hy-
potension because the aortic wall is intact, with no evidence
of retroperitoneal hemorrhage. (7) The reported incidence
of this type of clinical presentation is between 3% and 15%.
(18,19)

Pathophysiology

The pathophysiology of symptomatic unruptured AAA in-
volves acute changes in the aneurysmal wall, including in-
creased wall stress and intra-thrombus expansion or new
bleeding, raising the probability of impending aneurysm
rupture. (20) Evidence demonstrates the role of aneurysmal
wall inflammation in the etiopathogenesis of this type of
clinical presentation. In this sense, increased 18-fluorodes-
oxyglusose metabolism by positron emission computed to-
mography (PET/CT) in patients with symptomatic unrup-
tured AAA compared with asymptomatic ones correlated
with increased inflammatory infiltrate density in aneurys-
mal wall biopsies. (21)

Prognosis and repair outcomes

The current perioperative mortality rate in symptomatic
unruptured AAA patients is below that previously reported
in the literature. In this regard, De Martino et al. showed
a global in-hospital mortality rate of 1.7% (2.2% in oper-
ated patients and 0% in patients undergoing endovascular
repair). (22) Similarly, Chandra et al. published a contem-
porary (2005-2014) global perioperative mortality of 5.9%,
involving 8% of surgical patients and 5% of those undergo-
ing endovascular procedures. (17) Regarding postoperative
complications and long-term survival, De Martino et al. re-
ported that the rate of postoperative complications, includ-
ing kidney failure, acute myocardial infarction, arrhythmi-
as and respiratory insufficiency was 35% in patients with
symptomatic unruptured AAA versus 20% and 63% in those
with asymptomatic and ruptured AAA, respectively. In the
case of 1 and 4-year survival, this was 83% and 68%, re-
spectively, in patients with symptomatic unruptured AAA,
while in asymptomatic ones it was 89% and 73%, and in
those with ruptured AAA, 49% and 35%, respectively. (22)
In conclusion, in-hospital mortality of symptomatic unrup-
tured AAA repair is similar or discreetly superior to that
observed for the elective intervention. However, the rates
of postoperative complications and long-term survival are

intermediate compared with asymptomatic and ruptured
AAA repair. (23-27)

Diagnostic-therapeutic approach

When a symptomatic AAA is suspected, a large caliber ve-
nous access should be placed, invasive blood pressure moni-
toring should be performed, and diagnostic confirmation and
immediate treatment should be accomplished at the center
where the patient is located. If the conditions to carry out the
diagnosis and treatment in the medical center are not met,
immediate referral to a high complexity hospital should be
activated. (7) Most patients will present with hemodynamic
stability since, by definition, there is no rupture of the aortic
wall. (17) A high degree of clinical suspicion is essential given
the poor prognosis of ruptured and symptomatic unruptured
AAA. In a meta-analysis that included studies published
after 1990, ruptured AAA misdiagnosis was seen in 32% of
cases. The most common erroneous differential diagnoses
were ureteric colic and myocardial infarction. (28,29) Figure
1 postulates an algorithm for the diagnostic-therapeutic ap-
proach of symptomatic AAA. All individuals admitted to an
emergency center with abdominal and/or lumbar pain with
a known diagnosis of AAA and who are stable from a hemo-
dynamic point of view, must quickly undergo an abdominal-
pelvic computed tomography angiography (CTA). (5) Clini-
cians may use an abdominal ultrasound to help make the
diagnosis whenever it is available. (30) While ultrasound can
identify the presence of AAA and intraabdominal fluid, it is
less effective at detecting signs of aortic rupture. (31) Ultra-
sound is therefore not considered a confirmatory test for rup-
ture; however, it represents a useful tool in identifying AAA.
Those patients with clinical suspicion and presence of AAA
on ultrasound could be considered high-risk for symptomatic
AAA, and this may allow for expedited referral CTA. On the
other hand, in patients with low clinical risk of symptomatic
AAA, the absence of AAA on ultrasound may be sufficient not
to carry out further tests, especially if there is another more
probable cause that explains the symptoms. (32) If sympto-
matic AAA is confirmed, a retroperitoneal hemorrhage or
the absence of aortic rupture with persistent pain despite op-
timal medical treatment, including analgesia and control of
vital signs, indicates mandatory emergency repair. If, on the
contrary, no tomographic findings of aneurysmal rupture
are observed, the timing of intervention is controversial and
remains a challenge. (8) Numerous retrospective case series
have published higher morbidity and mortality rates in emer-
gency AAA repair compared with urgent intervention (18-
26% vs. 4-5%). (33-35) In addition, no deaths associated with
aneurysm rupture have been reported in patients with symp-
tomatic unruptured AAA, in whom the intervention was
postponed and performed semi-electively. (18) Concerning
this aspect, different series which have evaluated the causes
of death in this group of patients have shown that, in most
cases, these are secondary to myocardial infarction, respira-
tory insufficiency, kidney failure, multiorgan failure and
sepsis. (34,36) In our opinion, considering that the morbid-
ity and mortality of patients with symptomatic unruptured
AAA undergoing emergency surgery is related to cardio-re-
no-pulmonary dysfunction, it is reasonable to prioritize the
optimization of these systems prior to AAA repair. In this
sense, we consider that these objectives could be achieved
in a short time span of 12-24 hours, provided the medical
center has the necessary resources. It is essential that the
patient be admitted to a critical care unit, with suitable vital
sign monitoring. From a cardiovascular viewpoint, there is
evidence on the usefulness of focused cardiac ultrasonogra-
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Fig. 1. Algorithm for the diagnostic-therapeutic approach of symptomatic AAA

phy (FoCUS) for critical patient assessment, as well as for
presurgical evaluation. (37) An echocardiogram performed
in the emergency room will provide essential information
for hemodynamic management, including left ventricular
gjection fraction, presence of significant valve diseases and
the degree of patient’s preload, through the transmitral fill-
ing pattern, E/E’ relationship, pulmonary systolic pressure,
and inferior vena cava diameter, and inspiratory collapsibil-
ity. (37) Frequently, elderly patients present with reduced
preload prior to surgery with a negative impact on cardiac
output, and this can be optimized with an adequate volume
load. Some cases may require more invasive monitoring with
a Swan Ganz catheter, allowing therapeutic guidance as a
function of the hemodynamic state of the patient. Moreover,
achieving adequate preload will reduce the risk of postopera-
tive kidney failure. From a respiratory standpoint, reversible
obstructive pulmonary disease can improve through a short

treatment with intravenous steroids and aerosol bronchodi-
lators. (34)

Therefore, in this subgroup of patients with symptomatic
unruptured AAA it is crucial to identify individuals at high
preoperative risk who may benefit from a fast optimization of
their clinical status (cardiological, pulmonary and/or renal)
prior to an urgent intervention. (17,34) With the objective of
answering this problem, different publications have evalu-
ated the usefulness of scores and certain biochemical mark-
ers to predict in-hospital mortality in patients with sympto-
matic unruptured AAA. Antonello et al. reported that the
Glasgow Aneurysm Score is a good predictor of perioperative
morbidity and mortality after urgent open surgery of symp-
tomatic unruptured AAA. The authors suggest that patients
with score <90 can safely undergo an emergency open repair.
However, patients with score =90 should undergo a thorough
assessment and optimization of the preoperative clinical sta-
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tus. (38) On the other hand, considering the role of inflam-
mation in the etiopathogenesis of this disease, Garagoli et
al. recently evaluated the usefulness of inflammatory bio-
chemical markers for the prediction of in-hospital mortality
in patients submitted to surgical and endovascular repair of
symptomatic unruptured AAA. The authors concluded that
patients with neutrophil-to-lymphocyte ratio = 6.4 and/or
platelet-to-lymphocyte ratio = 185 are at high risk and could
benefit from a surveyed waiting conduct prior to optimiza-
tion of the presurgical clinical status or, even consider an
endovascular repair. (36,39) These biomarkers are widely
available, have low cost and, in addition, have the advantage
of representing the inflammatory state of the patient at the
time of hospital admission. This is different from the Glas-
gow Aneurysm Score that uses clinical variables referred to
the patient’s prior medical history and considers shock as
the only variable of the clinical status at the time of presen-
tation, which we regard as insufficient since, as previously
mentioned, these individuals generally present with hemo-
dynamic stability. (36,39)

However, during this preoperative evaluation, it is fun-
damental that the treating physician is alert to signs and
symptoms leading to a mandatory emergency intervention.
The development of hypotension, tachycardia, oliguria or
metabolic acidosis requires an immediate repair. (7)

Decision on the type of symptomatic unruptured AAA
repair: open surgery versus endovascular intervention
Evidence shows that endovascular intervention reduces
morbidity and mortality after symptomatic unruptured
AAA repair. In this sense, this type of repair offers some
potential advantages compared with conventional surgi-
cal treatment in this clinical setting: less physiological ag-
gression to the organism, less need for deep anesthesia, less
blood loss, minimizes hypothermia and reduces interven-
tion time. (7) The analysis of the ENGAGE Registry dem-
onstrated lack of difference in the elective endovascular re-
pair of asymptomatic AAA versus symptomatic unruptured
AAA. (19) A systematic review identified 23 observational
studies evaluating 7040 symptomatic unruptured and rup-
tured AAA repairs (with surgical and endovascular inter-
vention) and showed that patients undergoing endovascular
intervention presented a lower rate of in-hospital mortality
compared with open surgery (odds ratio 0.624, 95% CI 0.518-
0.752; p <0.0001), as well as reduced length of hospital stay,
lower bleeding and decreased intervention time. (40)

However, to perform endovascular AAA repair it is es-
sential to fulfill the required anatomical criteria in addition
to an institutional program for the emergency endovascular
intervention. In this context, the role of CTA is crucial to
define those patients fit for endovascular repair. (5,8) More-
over, we consider that the transfer to a high-complexity
vascular center is appropriate for hemodynamically stable
patients and anatomically apt for endovascular repair, espe-
cially if the surgical risk is high.

CONCLUSIONS

Symptomatic unruptured AAA constitutes a clinical
form of potentially life-threatening AAA, with an in-
termediate prognosis between asymptomatic patients
and those with ruptured aneurysms. Although the
timing of intervention is still controversial, we con-
sider it is essential to stratify individual preoperative
risk, with the object of identifying high-risk patients
who would benefit from the optimization of their clin-

ical status prior to the intervention. Endovascular
repair is feasible in this clinical scenario, mainly in
patients at high surgical risk, provided the required
anatomical criteria are fulfilled and the institution
has a program for emergency endovascular interven-
tion.
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