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Endovascular Treatment of Aortic Aneurysm Rupture

Tratamiento endovascular del aneurisma de la aorta roto
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ABSTRACT

Introduction: Endovascular repair of aortic aneurysm emerges as a less invasive option for patients with high operative risk, consti-
tuting a feasible and safe treatment due to technical advances. For this reason, our institution considers endovascular treatment as
the “first line therapy” in patients with very high operative risk, as those with ruptured abdominal aortic aneurysm.

Objective: The goal of this study is to report the experience with our surgical treatment protocol of patients with ruptured abdomi-
nal aortic aneurysm.

Methods: Seventeen patients were treated based on the protocol “endovascular approach first”. The population was classified ac-
cording to systolic blood pressure (SBP) at admission in: hemodynamically stable (SBP > 80 mm Hg) or hemodynamically unstable
(SBP < 80 mm Hg during > 10 minutes). The outcomes included mortality at 30 days and during follow-up and complications after
the procedure. The statistical analysis was performed using Fisher’s test.

Results: Mortality at 30 days was 23.5%. Technical success was achieved in 94.1% of patients. Despite both groups had similar co-
morbidities, mortality in stable patients, operated on under local anesthesia, was 7.7% (p < 0.02).

Conclusion: Endovascular treatment of ruptured abdominal aortic aneurysm, following a strict clinical and surgical management, is
feasible and safe, particularly in stable patients under local anesthesia.
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RESUMEN

Introduccién: El tratamiento endovascular del aneurisma de la aorta surge esencialmente como una alternativa menos invasiva
para pacientes de riesgo quirtrgico alto, que con los avances tecnolégicos se ha hecho factible y segura. Ello ha llevado a nuestra
Institucién a brindar el abordaje endovascular como “primera opcién de tratamiento” en pacientes de riesgo quirtrgico mas alto atn,
como son los pacientes con aneurismas de la aorta abdominal rotos.

Objetivo: Presentar la experiencia con nuestro protocolo quirtrgico de tratamiento del paciente con aneurisma de la aorta abdomi-
nal roto.

Material y métodos: Diecisiete pacientes fueron tratados bajo el protocolo de “abordaje endovascular primero”. La poblacién se
clasificé en funcion de la presion arterial sistélica (PAS) de ingreso: hemodindmicamente estables (PAS 80 mm Hg) e inestables
(PAS < 80 mm Hg durante > 10 minutos). Los resultados incluyeron la mortalidad a los 30 dias y en el seguimiento y las complica-
ciones posprocedimiento. El analisis estadistico se realizé con la prueba de Fisher.

Resultados: La mortalidad a los 30 dias fue del 23,5%. El éxito técnico se logré en el 94,1%. Si bien ambos grupos tuvieron comor-
bilidades similares, los pacientes estables, operados bajo anestesia local, presentaron una tasa de mortalidad del 7,7% (p < 0,02).
Conclusion: El tratamiento endovascular del aneurisma de la aorta abdominal roto, siguiendo un manejo clinico-quirtrgico estricto,
es factible y seguro, especialmente en pacientes estables bajo anestesia local.
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Abbreviations

rAAA Ruptured abdominal aortic aneurysm Hd-unstable Hemodynamically unstable
CT- angio Computed tomography angiography SBP Systolic blood pressure
Hd-stable Hemodynamically stable EVAR Endovascular aneurysm repair
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INTRODUCTION

A meta-analysis published in 2002 demonstrated that
open surgical repair of ruptured aneurysm is associ-
ated with an average mortality of 48%, and that such
number could not be modified in the last 20 years. (1)
Endovascular aneurysm repair (EVAR) emerges as a
less invasive option for patients with high operative
risk. Therefore, it is difficult to imagine a patient with
a higher operative risk than that presenting with a
ruptured abdominal aortic aneurysm (rAAA).

The goal of this study is to report our experience
in endovascular treatment of patients with rAAA per-
formed by a team of specialists focused on such treat-
ment.

METHODS

Seventeen patients with rAAA underwent endovascular re-
pair during a 3-year period. Data were prospectively incor-
porated into a database and were retrospectively analyzed.
All the patients or their representatives signed an informed
consent form to undergo the protocol “endovascular ap-
proach first”, which was applied to patients transferred
from other institutions and to those presenting in the emer-
gency room. A computed tomography angiography (CT-an-
gio) was performed to hemodinamically stable patients in
whom the emergency room physicians suspected a rAAA.
All the patients were managed using a reanimation protocol
called “hemostatic hypotension” which restricts aggressive
reanimation with fluids as long as the patient remains “con-
scious” with a systolic blood pressure above 80 mm Hg. This
protocol was only used in stable patients.

On the contrary, hemodynamically unstable patients
were immediately transferred to the operating room and re-
suscitated using blood derivatives and expansion.

The selection criterion for “endovascular approach first”
was strictly anatomical. When CT-angio or intraoperative
angiography determined the possibility of endovascular
treatment, this approach was performed even if broad ana-
tomic indications were present. The adequate morphologic
characteristics of these patients with rAAA were modified
with respect to the “instructions for use” of the different
endoprostheses. The size of the proximal neck of the aneu-
rysm should be < 34 mm, the neck angulation should not be
> 90 degrees and the length should be > 5 mm. The visceral
branches, the iliac arteries and the vascular approaches
were evaluated.

The patients were classified into two groups according to
systolic blood pressure (SBP) at admission in hemodynami-
cally stable (Hd-stable; n = 13; SBP > 80 mm Hg) and hemo-
dynamically unstable (Hd-unstable; n = 4; SBP < 80 mm Hg
during > 10 minutes).

All patients were transferred to the intensive care unit
after the procedure.

The severity of the clinical presentation was recorded
at admission as well as other in-hospital parameters. Other
outcomes included in-hospital mortality, procedure-related
complications, the need for secondary interventions and
half-term mortality.

Due to sample size, the statistical analysis was per-
formed using Fisher’s exact test.

RESULTS
In-hospital mortality was 23.5%. The endoprosthesis
was successfully implanted in 16 patients (94%), and

conversion to open surgery was due to endoleak. Four
patients died during the first 30 days after the proce-
dure: two patients within 24 hours due to severe hypo-
volemic shock, one due to compartment syndrome and
one due to type I endoleak that was not treated owing
to the high risk of the patient.

Both Hd-stable and Hd-unstable groups had simi-
lar comorbidities (Table 1). All the Hd-stable patients
underwent CT-angio before the intervention (6 were
transferred to our institution with a CT scan per-
formed at another institution). All the patients were
operated on under local anesthesia. Only one patient
(7.1%) died because it was not possible to exclude the
aneurysm proximal neck (type I endoleak treated us-
ing the chimney graft technique); this patient died 8
days after the procedure.

On the contrary, all the patients in the Hd-unsta-
ble group were operated on under general anesthesia;
an occluder balloon was used in two patients for stabi-
lization, and in-hospital mortality was 75% (p < 0.02).

The other variables are shown in Table 2. The pa-
tients were followed-up with CT-angio (Figure 1); no
procedure-related complications were detected. The
mortality rate unrelated with the procedure was 33%
at 2 years.

DISCUSSION

The anatomic and particularly logistic limitations
seen when the endovascular technique was initially
developed made the procedure difficult to implement
for the treatment of patients with complicated aneu-
rysms. However, the recent technological advances
have made this less invasive option feasible and safe.
(2, 3) The position of the Institution is to provide the
endovascular approach as “first line therapy” for pa-
tients with ruptured aneurysms. The results were
very promising, particularly in stable patients. On the
contrary, in unstable patients, the outcome was deter-
mined by the patient’s general status; this does not
mean that endovascular treatment was not indicated
or had been particularly detrimental in this group, as
the patients probably died as a consequence of their
poor preoperative general condition and not due to a
surgical-related complication.

Endovascular repair of rAAA was first reported
by Marin et al. in 1995. In a recently published meta-
analysis using data of USA Medicare in a population
treated for rAAA during the period 2001-2009, 30-day
mortality for EVAR was 33.8% vs. 47.7% for open sur-
gery. (4) In 2008, a systematic review performed by
Mastracci et al. reported a mortality of 21% in EVAR
for rAAA. (5) As in our investigation, he emphasized
the importance of a strict preoperative protocol for pa-
tient management, a key point when analyzing treat-
ment results.

After several unsuccessful attempts due to ethi-
cal issues that hindered the possibility of performing
a randomized trial, three research studies were de-
signed to compare EVAR with open surgery for rAAA.
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Table 1. Demographic characteris-
tics of the population

Characteristics

Average age, years
Gender (M/F)

Renal failure

Diabetes

Hypertension

Coronary artery disease
Brain disease

COPD

Aneurysmal sac size

Table 2. Technical details

In-hospital mortality
Preoperative PCl
EVAR beyond IFU
Technical success
Conversion
Bifurcations

Cuff

Occluder balloon
Chimneys

Length: 8.420 cm (101.199 pix)

o]

@

Fig. 1. Computed tomography angiography before the interven-
tion (left) and at 2-year follow-up (right) showing reduction of the
aneurysmal sac.

The first one was the Amsterdam Acute Aneurysm
Trial (AJAX), followed by the ECAR trial performed
in France and the recently published IMPROVE trial
(Immediate Management of the Patient with Rupture:
Open Versus Endovascular repair) from the United
Kingdom. The objective of the three randomized stud-
ies was to compare EVAR vs. open surgery in rAAA
patients.

In the IMPROVE study (Charing Cross, London,

Group Group p
Hd-stable Hd-unstable
(%) (%)

75.7 +3.9 787 +2.2 0.17
12 (92.3) 4 0.76
3(23.1) 2 (50) 0.32
2 (15.4) 0 0.06
11 (84.6) 4 0.57
9 (69.2) 2 (50) 0.55
2 (15.4) 0 0.06
8 (61.5) 3(75) 0.44

73.7+9.7 77 7.7 0.54

Hd-stable: Hemodynamically stable. Hd-unstable: Hemodynamically unstable M: Male F: Female COPD:
Chronic obstructive pulmonary disease.

Hd-stahle Hd-unstable p
group group
1(7.7) 3(75) 0.02
13 1(25) 0.00
7 (53.8) 2 (50) 0.66
12 (92.3) 3(75) 0.42
0 1(25) 0.23
13 2 (50) 0.04
1(7.7) 0 0.76
0 2 (50) 0.04
1(7.7) 1(25) 0.42

Hd-stable: Hemodynamically stable. Hd-unstable: Hemodynamically unstable PCl: Percutaneous coronary
intervention. EVAR: Endovascular aneurysm repair. IFU: instructions for use

April 5, 2014), in 54% of 612 patients treated with an
endovascular approach, mortality was 25%. Fifty per-
cent of the patients were stable; however, 6% died be-
fore undergoing treatment. There were no significant
differences between both groups in 30-day mortality
(intention to treat, endovascular 35% vs. open surgery
37%). On the contrary, two variables specifically relat-
ed with mortality were identified: intraoperative pres-
sure < 70 mm Hg (unstable patients) and the type
of anesthesia used. The procedures performed under
general anesthesia were associated with a mortality
rate of 36%, 31% for those with local anesthesia fol-
lowed by general anesthesia, and 13% for those with
local anesthesia exclusively. (6)

There are three fundamental aspects to consider
in EVAR for rAAA: the arterial anatomy, the need to
perform a CT-angio before the procedure and logistics,
which involves technology, experience and the neces-
sary devices for EVAR.

Different studies have determined that arterial
anatomy suitable for EVAR ranges between 20% and
83%. These differences may be related with the selec-
tion criteria used. Often, the indications are broader
in high risk cases, particularly at the level of the prox-
imal neck. Probably, the more precise and adaptable
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novel devices may lead to a better success rate. The
role of the treating team experience is fundamental.

Several studies have determined that the average
in-hospital time between patient admission and death
due to rupture is > 2 hours, leaving sufficient time
to prepare or evaluate the patient and the operating
room to provide the best care. In our experience, there
were no deaths before the patient entered the operat-
ing room.

Nowadays, the “endovascular first” protocol has
become more common in these very high-risk patients.
In Latin America, it is not possible for many centers
to have access to the necessary supplies. Therefore,
the formation of regional centers with a staff of spe-
cialists available during 24 hours and a stock of the
most representative vascular supplies (endoprosthe-
ses, iliac extensions, contralateral branches, aortic
cuffs, balloon expandable stents with large diameters,
and intravascular occluders, among others) should be
considered.

A protocol should be developed for the manage-
ment of the patient with rAAA, which should include
CT-angio to analyze its morphology when the condi-
tion is suspected and the patient has an acceptable
clinical status. In stable patients, local anesthesia re-
duces the operative risks.

A critical patient should be transferred to an endo-
vascular suite. A surgical protocol should be prepared,
and “hemostatic hypotension” should be maintained.
In case of shock, a distensible balloon is advanced into
the thoracic aorta via the femoral artery or the bra-
chial artery. Achieving patient stability is essential to
perform a baseline angiography and define whether
the patient is a candidate for EVAR or open surgery

due to the anatomic findings.

CONCLUSIONS

Endovascular repair of rAAA, following a strict clini-
cal and surgical management, is feasible and safe, par-
ticularly in stable patients under local anesthesia.
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