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ABSTRACT
Background: The rupture of an abdominal aortic aneurysm is a
highly lethal event, claiming approximately 15,000 lives each
year. Traditionally, open surgical repair has been the mainstay
for treatment. However, this surgery is associated with almost
a 50% perioperative mortality rate. Minimally invasive
endovascular stent grafts have been used with great success
in the elective repair of aortic aneurysms. This technology has
subsequently been applied to the repair of ruptured abdominal
aortic aneurysms with a substantial reduction in the
periprocedural death rate and associated complications.
Case Report: We report a case of a patient with a ruptured
abdominal aortic aneurysm and an acute ST elevation
myocardial infarction who was treated with an endovascular
stent graft in a totally percutaneous fashion using only
conscious sedation and local anesthesia.
Conclusion: Although the risk of mortality and complications
remains high, endovascular repair of a ruptured abdominal
aortic aneurysm offers the patient the best chance of survival.

INTRODUCTION
Endovascular repair of an abdominal aortic aneu-

rysm (AAA) was first described by Parodi in 1991,1

and shortly thereafter, these less invasive techniques
were being applied to ruptured aortic aneurysms.2

AAAs are prevalent in up to 6% of men and 1% of
women, and ruptured AAAs (rAAAs) may account for
as many as 15,000 deaths annually.3,4 Endovascular
aneurysm repair (EVAR) has become the treatment of
choice for elective management of AAAs. Since 2004,
more than 70% of repairs performed at our institution
have been accomplished with endovascular stent
grafts.5 While elective EVAR has a 30-day mortality
near 1%,5,6 the mortality of repair for rAAA is much
higher. Following rAAA, mortality approaches 85%,
with two-thirds of patients dying before they reach the
hospital.7 The perioperative mortality for patients able
to undergo an open repair is near 50%,8 but the
mortality after EVAR for rAAA can be substantially
improved to 21%.9

We report the first case in our institution of a
patient who presented with an rAAA and an evolving
ST elevation myocardial infarction, treated in a totally
percutaneous fashion using local anesthesia and
conscious sedation.

CASE REPORT
A 62-year-old male, without significant medical

history, presented to the emergency room of an
affiliated hospital complaining of acute-onset, severe
lower abdominal pain radiating down his left leg, as
well as weakness and dizziness. He had a presynco-
pal episode en route to the hospital but denied any
chest pain or shortness of breath. During his initial
assessment, an electrocardiogram showed ST-seg-
ment elevation in leads 2, 3, and aVF, indicating an
acute inferior-wall myocardial infarction. The patient
received 325 mg aspirin from the paramedics and 600
mg of clopidogrel in the emergency room to treat his
acute coronary syndrome. Clinically, he remained
stable but continued to complain of abdominal and
low back pain. A computed tomography angiogram of
the abdomen and pelvis revealed a ruptured 6.6-cm
infrarenal AAA with a large left-sided retroperitoneal
hematoma (Figure 1).

To be a candidate for EVAR, certain anatomic
criteria related to the aneurysm morphology must be
met, including a requirement that a segment of
nonaneurysmal infrarenal aorta with a diameter of
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18-32 mm and common or external iliac artery
diameter of 8-25 mm be present. Both of these
measurements must extend for a length of 10-15 mm
to allow for the apposition of the stent graft to the
arterial wall, excluding flow to the aneurysm sac. The
anatomy of the patient’s aneurysm appeared amena-
ble for endovascular stent graft repair (Figure 2). He
was emergently transferred to our main facility and
prepared for EVAR. Of note, the patient had an
accessory left renal artery originating well below the
main renal vessels. However, he had sufficient normal
aorta below the left renal artery to preserve flow to the
artery while not compromising the seal zone required
for adequate fixation of the endovascular graft.

On arrival, the patient was awake and alert,
complaining only of lower abdominal and back pain.
His vital signs on arrival included heart rate of 133
beats/min, blood pressure of 108/68 mmHg, and
respiratory rate of 22 breaths/min. Physical examina-
tion showed a tender abdomen with a palpable,
pulsatile mass and normal femoral and pedal pulses.
Informed consent was obtained from the patient and
his family, and he was moved to our hybrid,
endovascular operating room for repair of his rAAA.

The anesthesiology team placed both arterial and
central venous catheters. The patient’s abdomen and
groins were prepped and draped in standard fashion.
The bilateral common femoral arteries were anesthe-
tized with 1% lidocaine and accessed under direct,
ultrasound-guided visualization, and the arterial
sheaths were placed. The patient was lightly sedated
using dexmedetomidine throughout the procedure
but was alert enough to follow commands and hold
his breath during digital subtraction angiography.
Two Preclose ProGlide (Abbott Laboratories, Abbott

Park, IL) suture-mediated vascular closure devices
were placed in a preclosed fashion in each common
femoral artery prior to placement of a 20-French and a
16-French sheath in the right and left common
femoral arteries, respectively. Repair of the rAAA
was then performed using a Cook Zenith (Cook
Medical Inc., Bloomington, IN) modular, bifurcated
endovascular graft (Figure 3). Once the repair was
complete, the wires and sheaths were removed and
the heparin anticoagulation was reversed with pro-
tamine. The preplaced arterial sutures were secured
and pressure was held over each common femoral
artery to ensure hemostasis.

During the repair, the patient remained hemody-
namically stable. Total operative time, including the
pressure held over the arterial access sites, was 152
minutes. The estimated operative blood loss was 100
mL.

The following day, the patient was ambulating,
tolerating a regular diet, and experiencing no abdom-
inal or chest pain. His troponin I level peaked at 28.6
ng/mL on the first postprocedure day, and a coronary
angiogram revealed 3-vessel disease. He was dis-
charged home on the fourth postprocedure day in
good condition with plans for outpatient management
of his coronary disease. When seen in the vascular

Figure 2. Three-dimensional reconstruction of an abdominal
computed tomography scan showing the appropriate anato-
my for endovascular aneurysm repair. Note the accessory left
renal artery originating well below the main renal arteries.

Figure 1. Abdominal computed tomography scan showing a
ruptured infrarenal aortic aneurysm with a large left
retroperitoneal hematoma (arrow).
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surgery clinic 2 weeks after his repair, he appeared to
be doing well with no complaints. The arterial access
sites in each groin had healed with no evidence of
hematoma or pseudoaneurysm. A duplex ultrasound
of his aortic stent graft showed a thrombosed
aneurysm sac with no evidence of endoleak.

DISCUSSION
Multiple, randomized trials have shown EVAR for

elective repair of AAA to have a significantly lower 30-
day mortality rate compared to conventional open
surgical repair.6,10 This advantage is likely attributed
to the reduced physiologic and cardiovascular stress
that occurs with major vascular operations. The
mortality difference between EVAR and conventional
open repair for rAAA is even more dramatic. The
largest series to date comparing EVAR to open repair
of rAAA included 1,037 patients from 49 centers
worldwide. The analysis showed the overall 30-day
mortality to be 21.2% after EVAR compared to 36.3%
after open repair (P<0.0001).11 Other reviews of
single-center and multicenter observational data, as
well as nationwide population studies, have reported
similar results, with perioperative mortality rates of
41%-48%8,12 following open surgical repair compared
to 18%-29%3,13 after EVAR. The improved survival
following EVAR for rAAA is likely due to a reduction in
overall cardiovascular stress associated with aortic
cross-clamping, potentially massive blood loss, and
the large fluid shifts and resuscitation that can occur
with major intraabdominal surgery.

Traditionally, EVAR is performed using general
anesthesia and open common femoral artery expo-
sure to allow for safe access and subsequent repair of
the arteriotomy. Percutaneous EVAR has been de-

scribed with off-label usage of suture-mediated
arterial closure devices and has been shown to be
safe and effective.14 The proposed benefits of
percutaneous EVAR include shorter operative times,
fewer groin wound complications, reduced postoper-
ative pain, and a faster return to normal activities. The
biggest drawback to this technique is the added cost
of the closure devices; these products may not be
fully reimbursed and could add up to $1,000 to an
already expensive procedure.

For our patient, the decision to perform a
percutaneous EVAR allowed us to avoid general
anesthesia, which was particularly favorable because
he had an active myocardial infarction. The added
stress of general anesthesia could have worsened his
myocardial infarction and could have significantly
increased his operative mortality. The use of con-
scious sedation and local anesthesia essentially
eliminates the cardiovascular depressive effects as-
sociated with general anesthesia that can lead to
sudden hemodynamic collapse. In fact, the surgical
dictum for a patient with an rAAA who is undergoing
an open repair is to prep and drape the patient awake
so the surgical team is ready should the patient
decompensate upon the induction of anesthesia.

CONCLUSION
Endovascular repair of an rAAA offers the patient

the best chance of survival. While the risk of mortality
and periprocedural complications remains high,
minimizing the physiologic stress of the operation
improves patient outcomes. Totally percutaneous
EVAR is a well-described technique that, when
combined with conscious sedation, further reduces
operative stress by avoiding general anesthesia. In
the elective setting, percutaneous EVAR can be used
to treat patients with severe cardiac or pulmonary
disease for whom general anesthesia may be a
prohibitive risk.
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