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EVAR vs. OR:
An Attractive Alternative

CardioCase presentation

Arnold’s Angina

Figure 1b. In this intraoperative angiogram the
endovascular stent graft has been deployed within the
abdominal aortic aneurysm. The proximal uncovered
portion of the stent graft extends above the level of the
renal arteries (arrows) and gives suprarenal fixation of
the endograft while allowing for patency of the renal
arteries. The distal limbs of this bifurcated graft are
implanted within the common iliac arteries. With
successful proximal and distal fixation of the endograft,
blood flows through the endograft and is excluded from
the aortic aneurysm sac.

Figure 1a. Image of a Talent bifurcated endograft (with
permission, Medtronic, Santa Rosa, California).
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Arnold, 66, has:
• class II angina,
• medically-controlled hypertension and
• hyperlipidemia.
He quit smoking cigarettes five years ago
when he was diagnosed with an abdominal
aortic aneurysm. At the time, abdominal
ultrasound confirmed the presence of an
infrarenal abdominal aortic aneurysm with
maximal diameter of 38 mm. He was
followed for five years with ultrasound exams
every six months. The aneurysm gradually
grew to a maximal diameter of 58 mm. At
this time he was evaluated for elective
aneurysm repair. Due to his significant
comorbidity, endovascular repair was
considered.

Preoperative assessment with an intravenous
contrast enhanced CT scan showed suitable
anatomy for endovascular repair, so Arnold
was treated with a Talent (Figure 1) bifurcated
endovascular stent graft. This procedure was
done in the operating room under spinal
anesthesia. The graft was introduced
through bilateral femoral artery cutdowns
and endograft deployment was performed
under fluoroscopic guidance with a portable
C-arm unit. The procedure was successful,
the postoperative course was uncomplicated
and Arnold was discharged home two days
post-surgery.

For more on Arnold, see page 21.



Perspectives in Cardiology / March 200720

The primary goal of treatment of aortic
aneurysms is to prevent aortic rupture. Two dif-
ferent treatment strategies can be employed to
accomplish this goal. They include traditional
open surgical repair (OR) and the newer
endovascular repair (EVAR).

OR procedure

In OR the dilated or diseased section of the
aorta is replaced with a synthetic graft that is
surgically sewn into unaffected sections of the
aorta above and below the lesion. The complex-
ity and risk of surgery increases significantly
when the aneurysm is located above the renal
arteries in the visceral abdominal aorta or the
thoracic aorta. Branches of the aorta that arise
within the aneurysmal section of aorta can be
surgically re-implanted onto the graft, thereby
maintaining perfusion. OR is applicable to all
sections of the thoracic and abdominal aorta and
is the gold standard to which more recent treat-
ments, such as EVAR, must be compared. OR of
the infrarenal aorta is widely available in
Canada, whereas more complex OR of
aneurysms of the thoracic and visceral abdomi-
nal aorta are generally performed in high vol-
ume centers of excellence.

EVAR procedure

During EVAR, an endograft (a fabric graft that
is internally or externally supported by metallic
stents), is deployed within the aorta. The endo-
graft must extend from above the aneurysm to
below the aneurysm, from non-aneurysmal
aorta proximally to non-aneurysmal arterial
wall distally. Successful endograft deployment
and fixation results in exclusion of the aneurysmal
segment of aorta from the systemic circulation and

arterial pressures. All instrumentation and steps
of endograft delivery and deployment are car-
ried out from within the arterial lumen under
fluoroscopic guidance.

The site of arterial access is usually through
small incisions at sites remote from the lesion
being treated, such as a femoral artery cutdown.
This approach avoids large thoracic and/or
abdominal incisions. Most procedures can be
performed under local or regional anesthesia.
Patients require lifelong follow-up imaging
after EVAR to assure that the aneurysm remains
excluded by the endograft.

More on EVAR
Since the first report of EVAR in humans by
Parodi, et al in 1991,1 there has been rapid
development of the techniques and materials
used for endovascular procedures. The use of
endovascular techniques to treat infrarenal aortic
aneurysms and descending thoracic aortic
aneurysms has become increasingly common
and they are currently performed in most ter-
tiary care centers in Canada. Given the less
invasive and less traumatic nature of endovascu-
lar procedures in comparison to the standard

EVAR has become an
attractive alternative

treatment option for many
patients, particularly
those who are elderly or
those considered
high-risk due to multiple
comorbid conditions.

CardioCase discussion
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open surgical techniques, they have become an
attractive alternative treatment option for many
patients, particularly those who are elderly or those
considered high-risk due to multiple comorbid con-
ditions, such as Arnold. Two recent, randomized,
controlled trials comparing OR with EVAR for
elective repair for abdominal aortic aneurysm
have shown significantly lower perioperative mor-
tality with EVAR. However, this early survival
advantage for patients with EVAR was not main-
tained on longer follow-up.2,3

EVAR of aneurysms of the proximal thoracic
aorta (section with arch vessels) and the visceral
aorta is also possible in highly selected patients
with more specialized endovascular techniques
using endografts with fenestrations or branches to
maintain branch vessel perfusion. Currently, these
types of procedures are uncommon and are per-
formed only in highly specialized centers.
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A follow-up CT scan was performed two weeks
post-surgery (Figure 2) and this exam showed
complete exclusion of the aneurysm sac
without sign of endoleak (absence of
detectable perfusion of the aneurysm sac
outside the endograft). Subsequent follow-up
CT scans on Arnold have demonstrated
progressive and significant decrease in the
maximal aneurysm diameter.

More on Arnold

Figure 2. Representative axial cuts from intravenous contrast enhanced CT scans of the aneurysm at its maximal anteroposterior
(AP) and transverse (T) diameter at different time intervals, 2a. Preoperative AP 58 mm, T 51 mm. 2b. Two weeks post-surgery:
AP 56 mm, T 53 mm. 2c. At 18 months AP 31 mm, T 35 mm. The two iliac limbs of the endovascular stent graft can be seen
within the aneurysm on the two postoperative scans, no contrast is visualized within the aneurysm sac outside the stent graft
lumen. There has been significant shrinkage in the maximal aortic aneurysm by 18 months post-surgery.
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Two recent trials
comparing OR with

EVAR for elective repair
for abdominal aortic
aneurysm have shown
significantly lower
perioperative mortality
with EVAR.


