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Preoperative Coil Embolization to Aortic Branched
Vessels for Prevention of Aneurysmal Sac Enlargement
Following EVAR: Early Clinical Result

Genta Chikazawa, MD, Hidenori Yoshitaka, MD, Arudo Hiraoka, MD, Koyu Tanaka, MD,
Norio Mouri, MD, Kentaro Tamura, MD, Toshinori Totsugawa, MD, Atsuhisa Ishida, MD,
and Taichi Sakaguchi, MD

Objective: Persistent Type 2 endoleaks (PT2) after endovascular aortic aneurysm repair (EVAR) for
abdominal aortic aneurysm (AAA) are associated with increased adverse outcomes, including aneurys-
mal sac enlargement and rupture. The aim of this study was to report early clinical outcomes of coil
embolization (CE) to aortic branched vessels prior to EVAR and assess the effectiveness of this strategy
in terms of prevention of sac growth due to PT2.

Materials and Methods: Between May 2007 and April 2012, EVAR was performed for 215 cases, divided
into two groups (150 cases in Group A, before introduction of CE; 21 in Group B, receiving CE before
EVAR). Early clinical outcomes were compared between groups.

Results: Fifty percent of cases in Group B had a marked reduction of aneurysmal sac diameter based on
multi-detector row computed tomographic angiography (MDCTA) findings at the 6-month follow-up
after EVAR, whereas, only 25% of cases in Group A had shrinkage of the aneurysmal sac during the same
time period after EVAR.

Conclusion: This strategy has the possibility of improving late outcomes of EVAR by reducing endoleak

volumes beforehand.
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INTRODUCTION

ndovascular aortic aneurysm repair (EVAR) has
become a standard treatment choice for abdominal
aortic aneurysm (AAA). Randomized controlled trials
have shown that EVAR significantly reduces the rate of
perioperative complications as well as operative mortal-
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ity and time of hospitalization, as compared to conven-
tional open surgery (OS).!? However, EVAR requires
continued surveillance because up to 11% of patients
need reintervention for graft-related complications, in
particular, for an endoleak.® While the presence of Type
1 and Type 3 endleaks is a definite indication of reinter-
vention, the clinical significance of a Type 2 endleak is
not well established. Persistent Type 2 endoleaks (PT2)
have been associated with increased adverse outcomes
such as aneurysmal sac enlargement, the need for con-
version to open repair, and rupture.” Between May 2007
and May 2011 at our institute, 4 EVAR cases among 150
had required conversion to open repair for sac enlarge-
ment related to PT2 regardless of repeated catheter inter-
vention following EVAR.>® On the basis of experiencing
these adverse outcomes, coil embolization (CE) to aortic
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branch vessels, including inferior mesenteric artery
(IMA), lumbar arteries (LAs), and medial sacral artery
(MSA) prior to EVAR was initiated after the beginning
of June, 2011. The purpose of this study was to report
early clinical outcomes of preoperative CE and assess
the effectiveness of this strategy in terms of the preven-
tion of sac growth related to PT2.

MATERIALS AND METHODS

From June 2011 to April 2012, there were 21 cases of
infrarenal AAA that had received CE to aortic branch
vessels, including IMA, LAs, and MSA, whose patency
was recognized on multi-detector row computed tomo-
graphic angiography (MDCTA) before EVAR. Selection
and determination of target vessels were well discussed
on the basis of imaging findings of MDCTA during the
weekly vascular conference in the department of cardiol-
ogy, and interventional cardiologists were mainly in
charge of performing this procedure. Patient backgrounds
are shown in Table 1-A. Breakdown of commercially
available grafts and details of the CE procedure are
demonstrated in Table 1-B; CE to both IMA and LAs
was performed in 14 cases (66.7%), and CE to isolated
IMA (LAs were considered to be inappropriate for CE
due to small orifice diameter <2 mm on MDCTA mea-
surement) in 6 cases (28.5%). Furthermore, CE to IMA,
LAs and MSA was performed in 1 case (4.8%), and suc-
cess rate of CE in this case was 100%. Overall, CE to
IMA was successful in all cases (100%), and success rate
of CE to LAs (total number of successful CE Las/sched-
uled number of target LAs) was 79.8%. 6 cases out of 21
succeeded in CE to all the scheduled target vessels.

REsuLTS

(O MDCTA findings before discharge after EVAR
revealed no Type 2 endoleaks identified in 16 cases
(76%), and 2 cases showed significant shrinkage in the
aneurysmal sac diameter.

@ Details of 10 cases, in which patients reached the
6-month follow-up MDCTA after EVAR, are revealed in
Table 2. Five (50%) showed a marked reduction in the
aneurysmal sac diameter. None showed sac enlargement,
though 3 of 10 showed PT2 on MDCTA findings.

® Between May 2007 and April 2012 in our depart-
ment, EVAR for AAA was performed for 215 cases,
divided into two groups (Group A, 150 consecutive
EVAR cases between May 2007 and May 2011, before
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Table 1-A  Patients backgrounds

N=21

Age (years) 76.7+7.2
Male 17 (80.9%)
Aneurysm size (mm) 46+£4.9
Anticoagulant therapy 3 (14.3%)
Antiplatelet therapy 8 (38.1%)
Hypertension 18 (85.7%)
Hyperlipidemia 14 (70%)
Diabetic mellitus 2 (9.5%)
Coronary disease 8 (38%)
Chronic renal failure 1 (4.8%)
PAD =)

PAD: peripheral arterial disease

Table 1-B  Device selection and target vessels
of coil embolization

Type of device
Zenith 2 (9.5%)
Excluder 14 (66.7%)
Powerlink 1 (4.8%)
Endurant 2 (9.5%)
Zenith + Excluder 2 (9.5%)
Target vessels of coil embolization
Isolated IMA 6 (28.5%)
IMA + LAs 14 (66.7%)
IMA + LAs + MSA 1 (4.8%)
Total 21
Success rate of embolization
IMA 100%
LAs 79.8%

IMA: inferior mesenteric artery; LA: lumbar artery;
MSA: medial sacral artery

the introduction of preoperative CE, and Group B, 21
EVAR cases between June 2011 and April 2012, after the
introduction of preoperative CE). Early outcomes based
on MDCTA findings were compared between groups.
Fig. 1 reveals no significant difference between groups
in the percentage of patients with Type 2 endleak before
discharge: 23% in Group A versus 24% in Group B.
Although the tendency of Group B having PT2 was
higher than that of Group A (30% versus 21%) at the
6-month follow-up (Fig. 2), Fig. 3 demonstrates that
50% of Group B cases had significant shrinkage of the
aneurysmal sac diameter, whereas only 25% of Group A
cases had shrinkage.

DiscussioN

EVAR has become a standard treatment of option
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Table 2 Follow-up of 10 cases in Group B

Preoperative Postoperative 6 months later

Device Warfarin Antiplatelet LA CE (%)

Size (mm) Size (mm) EL Size (mm) EL
Excluder ) ) 50 48 48 =) 48 )
Excluder =) +) 100 56 54 =) 50 =)
Excluder -) +) 83 53 53 -) 50 -)
Excluder =) =) ) 45 45 ) 45 +)
Powerlink -) -) 67 48 46 -) 46 -)
Excluder ) ) 50 43 43 ) 41 “)
Zenith =) +) 80 48 48 +) 48 +)
Excluder -) -) 100 42 42 +) 42 +)
Excluder =) +) 80 43 43 ) 43 )
Excluder =) ) 50 52 52 -) 49 )
LA: lumbar artery; CE: coil embolization; EL: endoleak

Group A Group B
Group A Group B P P
Shrinkage
\‘ . \ ‘ Shrinkage
(50%)
\‘] (=) 77% ‘ x{] (-) 76% '
N =150 N=21 N=131 N =10

Type 1 EL: 1 (0.6%) Type 1 EL: none

Fig. 1 Differences in the rate of type 2 endoleaks
between Group A and Group B before dis-
charge.

Group A

|
L 79% ’ () 70% ,

N=131 N=10
Type 1 EL: 1 (0.7%) Type 1 EL: none

Group B

Fig.2 Differences in the rate of persistent type 2
endoleaks (PT2) between Group A and
Group B at 6-month follow-up.

for AAA, and it has been associated with significant red-
uction of operative mortality as well as a faster recovery
time because of its being less invasive, compared to
0OS.1? However, continued surveillance is necessary after
EVAR because up to 11% of cases require reintervention
for graft-related complications, in particular, an
endoleak.? Although there are no doubts about a definite
indication of reintervention for the presence of Type 1
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Enlargement: 2 (1%)

Enlargement: none

Fig.3 Changes of aneurysmal sac diameters and
comparisons between Group A and Group B at
6-month follow-up.

and Type 3 endleaks, the clinical significance of a Type 2
endoleak has not been clearly established yet. When
compared with Type 1 and Type 3 endoleaks, a Type 2
endoleak is considered to be usually benign because as
many as 80% of Type 2 endleak resolves spontaneously
within 6 months after EVAR.”® However, PT2 (present
>6 months) is associated with adverse late outcomes,
including aneurysmal sac enlargement, conversion to
open repair, and rupture.®

As transarterial CE to aortic branch vessels and
translumbar embolization to aneurysmal sac using pro-
thrombotic material are considered to be efficient inter-
ventional techniques for prevention of PT2 following
EVAR with a reported success rate of 10% to 100%,3°10
we had performed transarterial retrograde CE to vessels
arising from the aneurysmal bodies for applicable cases
with PT2 between May, 2007 and May, 2011. Among
150 consecutive EVAR cases during this period, four
cases finally received conversions to open repair for
aneurysmal sac growth, including 1 emergency ruptured
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case, regardless of repeated catheter intervention for PT2.39

Taking advantage of these unfavorable results, CE to
aortic branched vessels whose patency were identified
on MDCTA prior to EVAR was initiated after June, 2011
so as to reduce the risk of PT2. Although we could not
show statistically significant benefits of this interventional
strategy before EVAR because of marked differences in
sample sizes between Group A and Group B in this study,
it is remarkable to note that 50% of cases in Group B
showed significant shrinkage in the aneurysmal sac diam-
eter whereas only 25% of cases in Group A showed it. In
patients with PT2 after EVAR, maximum diameter of the
endoleak cavity or nidus is an important predictor of
aneurysm growth, and might indicate the need for more
aggressive surveillance as well as earlier additional treat-
ment.'" Also, Abularrage, et al. revealed that the combi-
nation of a patent IMA and more than six patent Las on
MDCTA before EVAR increased the odds of PT2
approximately 9 fold, which were associated with
adverse events, including aneurysmal growth.!?

So, our present basic strategy for successful EVAR is
reducing the endoleak cavity as less as possible not after
EVAR but before EVAR as well as completely eradicat-
ing Type 1 endoleak intraoperatively by conforming to
instruction for use (IFU). Also, in cases with internal
iliac artery occlusions due to CE before EVAR or athero-
sclerotic changes, it is technically impossible to perform
retrograde CE to LAs through iliolumbar arteries. There-
fore, performing CE to aortic branched vessels before
EVAR is expected to have merits to improve the late out-
comes of EVAR. Furthermore, prosthetic endograft
infection may at times be concerned after aggressive and
repeated catheter interventions.!>!'¥ Therefore, we con-
sider it is more desirable to perform additional catheter
intervention after EVAR as less as possible to reduce the
risk of this devastating complication. However, in terms
of the demerits of CE before EVAR, putting the catheter
into the orifices of target vessels inside the aneurysmal
sac is considered to be technically demanding. Also, it
may be at times difficult to detect minor or tiny PT2 after
EVAR on the MDCTA findings because of the artifacts
derived from the coiling materials.

It is no exaggeration to say that surgical and hospital
outcome of EVAR is superior to that of open graft replace-
ment of abdominal aorta because EVAR is a much less
invasive procedure. However, making efforts to reduce
the risk of aneurysmal sac enlargement due to PT2 is
crucial to attain satisfactory late outcome of EVAR, which
is equivalent to that of open surgical repair. In this regard,
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we consider preoperative CE to aortic branched vessels can
be one of the efficient endovascular treatment options.

In conclusion, although statistically significant bene-
fits of CE to aortic branched vessels before EVAR cannot
be shown in this study due to marked differences in sample
size between both groups, considering dramatic shrinkage
of aneurismal sac in Group B at 6 months after EVAR,
this strategy will have the possibility of contributing to
improving late outcome of EVAR.
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