Case Report

Successful Endovascular Aneurysm Repair for Abdominal Aortic
Aneurysm in a Patient with Severe Coronary Artery Disease
Undergoing Off-Pump Coronary Artery Bypass Grafting
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It is well known that patients with abdominal aortic aneurysm (AAA) often have con-
comitant coronary artery disease (CAD). In cases of AAA with severe CAD requiring
coronary artery bypass grafting (CABG), two therapeutic strategies regarding the tim-
ing of CABG can be considered: staged or simultaneous operations. However, the ideal
treatment of patients with large AAA and critical CAD remains controversial. We expe-
rienced a case of successful endovascular aneurysm repair after off-pump CABG in a
70-year-old patient who had a huge AAA and critical CAD.
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INTRODUCTION

Endovascular aneurysm repair (EVAR) is an important
advance in the treatment of abdominal aortic aneurysm
(AAA). Compared with open AAA repair, EVAR is asso-
ciated with a significant reduction in perioperative mor-
tality." Concurrent with the increased use of EVAR, a de-
crease in the incidence of ruptured AAA and associated
morbidity and mortality has been reported, likely due to
the ability to offer EVAR to patients who would not other-
wise be candidates for open surgical repair.” Some patients
have features on the computed tomography (CT) scan that
suggest “impending” rupture, and urgent or emergent AAA
repair is generally indicated for these patients, provided
the risk for repair is not prohibitive.? EVAR is associated
with lower perioperative morbidity and mortality com-
pared with open surgical repair, but there is a risk that the
endovascular repair may need to be converted to an open
repair. Thus, patients should be evaluated and prepared
as if undergoing an open surgical repair.* It is well known
that patients with AAA often have concomitant coronary
artery disease (CAD),” and cardiovascular events are a
common cause of morbidity and mortality following AAA
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repair.’

Here we reported a case of successful EVAR after
off-pump coronary artery bypass grafting (CABG) in a
70-year-old patient who had a large AAA and critical CAD.

CASE REPORT

A 70-year-old man presented with exertional dyspnea
lasting 1 year. He had been on medication for heart failure
through a local clinic, but his symptoms had become
aggravated. On physical examination, holosystolic mur-
mur was heard over the apex and a pulsatile mass was pal-
pated in the lower abdomen. His electrocardiogram showed
sinus rhythm with first-degree atrioventricular block, left
atrial enlargement, and left bundle branch block (Fig. 1).
The two-dimensional echocardiogram revealed a dilated
left ventricular (LV) cavity with end-diastolic dimension of
67 mm, severe mitral regurgitation, and severe LV systolic
dysfunction with ejection fraction of 25%. A 27-mm throm-
bus was noted in the LV apex (Fig. 2). Abdominal ultra-
sonography and CT angiography revealed a thrombosed
aneurysmal dilatation of the infra-renal abdominal aorta
extending to both the common and internal iliac arteries

Chonnam Med J 2014;50:31-36



Successful Endovascular Aneurysm Repair after Off-Pump Coronary Artery Bypass Grafting

1 aVR vi L

1 \
B e e

.-'-w

U‘\r"‘“" A\( = -:":V_‘WA -M‘Ht—‘u!i/ \J\Aﬁ \_’L-

m’

'J‘-',_f-,\_ — J-\' 2 _.\_“J\ﬁ,_»_‘/‘\__h.-.\,&__.*--‘ /\J‘L, 1 /\A \ | /\k,\_\ J /\
, ] }

\— ‘{v_/\-..‘_."“/\,\__)

—_— =t

—/

I A AN 4 N , A X !I , S I " oty o < G g
aleaE" Sk g RasY) VV\ i AWV Eh
i

FUHSENREEANAET ANNPANRE NS NEN ANAN SRS SARP ALY AN

- FIG. 1. Electrocardiography showed si-

B /\ /\ /\ /\-\. nus rhythm with first-degree atrioven-

i ‘3 /\"“ f "'"'.l /\~1 /\"“‘ "‘\ k| / ey \/ | 1{;‘/\“4' t/\*"“l /\-‘“1 d/\ tricular block, left atrial enlargement,
1] i ;l

4
i IHI i i and left bundle branch block.

1 Distance = 6.71 cm

1 MR Mear 1.463 m
AT = 276 = 4.42 mis
ET =614 Grad = 78.0 mmig
MR Mean Grad = 40.4 mebig
AT = 278 maec
ET =514 maec

MR EROA = 060 cm2

106 mm
o

FIG. 2. Two-dimensional echocardiographic findings. Marked dilation of the LV chamber with severe LV systolic dysfunction (A) and
a huge apical thrombus (B). Severe MR with PISA radius of 0.99 cm (C) and EROA of 0.5 cm® (D). LV: left ventricle, MR: mitral regur-
gitation, PISA: proximal isovelocity surface area, EROA: effective regurgitant orifice area.
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FIG. 3. Ultrasonographic and CT findings of AAA. A 76-mm abdominal aortic aneurysm with thrombosed false lumen shown by abdomi-
nal ultrasonography (A). Aneurysmal dilatation of the infra-renal abdominal aorta (B) and both thrombosed common iliac arteries
(C) shown by CT angiography. Three-dimensional reconstructed image demonstrating aneurysmal dilatation infra-renal abdominal
aorta extending to both the common and internal iliac arteries (D). AAA: abdominal aortic aneurysm, CT: computed tomography.

(maximum diameter up to 70 mm) (Fig. 3). Myocardial sin-
gle-proton emission CT showed a fixed perfusion defect in
the apex, anterior wall, and inferior wall (Fig. 4). The pa-
tient was put on intensive medical treatment for both ische-
mic cardiomyopathy with LV thrombus and AAA.

One week after anticoagulation with unfractionated hep-
arin, a follow-up echocardiogram showed complete reso-
lution of the apical thrombus. The patient underwent coro-
nary angiography, which revealed near total occlusion of
the middle left anterior descending artery, critical stenosis
at the ostium of the left circumflex artery, and total occlu-
sion of the distal right coronary artery (by nonselective as-
cending aortography due to an anomalous origin of the
right coronary artery) (Fig. 5).

For AAA, EVAR was planned. Although EVAR is asso-
ciated with lower perioperative morbidity and mortality
compared with open surgical repair, CAD is known to be
the leading cause of early and late mortality following AAA
repair.”® Due to the patient’s high-risk coronary anatomy,
which was unsuitable for percutaneous coronary inter-
vention, he underwent off-pump CABG. Simultaneously,
he received mitral valve replacement surgery for severe is-
chemic mitral regurgitation. The two-dimensional echo-
cardiogram after surgery showed improved LV systolic
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FIG. 4. Tc-99m MIBI myocardial SPECT showing fixed perfusion
defect in the apex, anterior wall, and inferior wall. T¢c-99m MIBI:
technetium-99m methoxyisobutylisonitrile, SPECT: single-pro-
ton emission computed tomography.
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FIG. 5. Aortographic and coronary angiographic findings. Huge infra-renal abdominal aneurysm shown by aortogram (A). Near total
occlusion in mLAD and critical stenosis in LCx-os (B) with collateral flow to RCA (C) and total occlusion in dRCA, visualized only by
nonselective ascending aortogram due to its anomalous origin (D). mLAD: middle left anterior descending artery, LCx-o0s: ostium of the

left circumflex artery, dRCA: distal right coronary artery.

function and decreased LV chamber size (ejection frac-
tion=37%, LV end-diastolic dimension=63 mm) with well-
functioning tissue mitral valves.

Three weeks later, he underwent EVAR for AAA. After
localization of both renal arteries, an abdominal aorta
main body graft stent was deployed (25-16x145 mm
Endurant stent; Medtronic, Inc., Minneapolis, MN, USA).
Stenting for the right common iliac artery was performed
by using a 16-24x120 mm Endurant stent. The final aorto-
gram showed good expansion of the stents without leakage
to the AAA (Fig. 6). The patient was discharged after 3 days
of postprocedural care without any complications.

DISCUSSION
It is well known that patients with AAA often have con-

comitant CAD. The leading cause of perioperative mortal-
ity in AAA repair is cardiac related, and reduction of cardiac
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mortality has been considered to be important to improve
outcomes.>® In cases of AAA with severe CAD requiring
CABG, two therapeutic strategies regarding the timing of
CABG can be considered, that is, staged or simultaneous
operations.

In a staged operation, determining the priority order is
a difficult decision. If the aneurysm repair is carried out ini-
tially, cross-clamping of the abdominal aorta increases sys-
temic vascular resistance and left ventricular wall stress,
leading to myocardial ischemia. Also, declamping induces
a risk for myocardial ischemia following sudden hypoten-
sion. Thus, in a staged operation, open AAA repair after
CABG is the gold standard.” When CABG is carried out
first, the inflammatory effects of cardiopulmonary bypass
cause dilatation in the AAA, and the risk of AAA rupture
during the perioperative period is elevated. To minimize
this risk, CABG on the beating heart is preferred in both
staged and simultaneous operations. But there are also po-
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FIG. 6. Endovascular aneurysm repair (EVAR) findings. Implantation of a main body graft stent (A) and deployment of stent for the
right common iliac artery (B). Stent expansion to its distal end using a balloon (C). Good expansion of the stents without any leakage

(D).

tential risk factors in a staged operation in that patients
undergo repeated anesthesia and two convalescence peri-
ods are needed.

To reduce the risks of repeat anesthesia and length of
hospitalization, a one-stage operation consisting of both
CABG and open repair of AAA should be preferred. Howev-
er, a simultaneous operation also has potential dangers as-
sociated with elevated cardiac-related perioperative mor-
tality following open AAA repair, especially in patients
with diminished cardiac function.®® Also, the operating
time of the combined operation is significantly longer than
that of each single operation.

With recent advances in endovascular techniques,
EVAR instead of open repair has rapidly expanded because
it is relatively less invasive.® In patients who have AAA
with severe CAD, an operation carried out in a single ses-
sion of EVAR and off-pump CABG been reported to be the

optimal application. However, a specialized operating
room and equipment are needed to perform this simulta-
neous procedure, and the fact remains that patients under-
go EVAR with higher perioperative risk associated with se-
vere CAD and diminished cardiac function.

In the present case, the patient had a huge AAA with im-
pending rupture requiring repair. He was, however, at high
risk of surgical complications owing to his multiple and se-
vere CAD, which rendered him ineligible for percutaneous
coronary intervention. To make matters worse, he also had
severe systolic dysfunction with an enlarged chamber and
severe valvular dysfunction.

First, we considered both a simultaneous operation, off-
pump CABG with open repair, and a staged operation,
CABG after EVAR. However, because of the patient’s di-
minished cardiac function and valvular dysfunction, we
did not think that he would tolerate a prolonged operation
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time. Likewise, the latter was also dangerous owing to the
high perioperative morbidity and mortality of AAA repair,
especially in situations that convert to open repair. Finally,
we planned EVAR after off-pump CABG with mitral valve
replacement. Fortunately, the patient underwent success-
ful off-pump CABG and mitral valve replacement, followed
by timely EVAR with uneventful recovery. Also, the ex-
pected risk of EVAR is reduced through improved cardiac
function. EVAR was performed under local anesthesia, so
the patient underwent general anesthesia only once and
had an additional convalescence period of just 3 days.

Although the ideal treatment of patients with large AAA
and critical CAD remains controversial,' the combination
of off-pump CABG and EVAR may be the most promising
treatment. However, optimal treatment must be in-
dividualized, and further studies are warranted to com-
pare effectiveness between staged and simultaneous oper-
ations, in other words, EVAR after off-pump CABG versus
EVAR with off-pump CABG simultaneously, especially in
patients with severe CAD and diminished cardiac function.
Furthermore, as for the staged operation, the optimal time
interval between the two operations should be established,
and the perioperative and long-term mortality of the com-
bination of off-pump CABG and EVAR should be investi-
gated.
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