for the type I BL can consistently achieve good
results after the BVAR procedure.

The hostile neck, which is Jouowm to be a risk
for perigraft leakage, is the focus of this study
The anatcrnical criteria, including the mneck
length and neck angulstion, which are thought
ta he strongly related to the proximal type I BL,
were set by the commercially available éfﬁ;mes,
We revealed the necessity of intra-op manage-
ment, especially for those cases that did not fal-
#1l the criteria regarding the aneurysmal neck. In
addition, we retrospectively esainined the BVAR
cases, all of which were pexformed our simaple al-
gorithm against the intra-op type I EL and show
the rriddle-term results.

Materials and methods

A series of 134 comsecutive patients who un
derwent BVAR in Morinomiva Hospital (O»:a}g
Japan) between Decemnber 2000 and Aug
WETe seiected Of tha_».r::, 129 paﬁentS’ 11; :

1""’?’

ol g &

enal aortic segrment f&xes‘:}i} ‘\;mmmel ta the aneu-
ryvsms: 1) with a length's 18 rom; 2) with an angle
of «60° relative to tize long axis of the aneurysm;
and 3) with an angle of =45° relative to the axis
of the suprarenal acrta. Eighty cases satished the
criteria, and this group was classified as the on-
label group. The 49 cases that did not satisfy the
criteria were dassified as the offlabel group.
The off-label gromp ncluded 14 cases of short
aortic neck, 22 cases of severe suprarenal angn-
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lation, and 35 cases of severs answrysm angula-
Hon, In cases where the distal landing area was
too short, we tsually extended the stent-gralt leg
to the external ilac artery with hypogastric ar-
tery coil embolizaton. If both the hypogastic
arteries needed to be embolized, we performed
a contralateral external iliac to hypogastric ar-
tery bvpass. To avoid the difficulties encountered
while accessing the anewaysm with the device, we
often accessed via the retroperitoneal approach.
We evaluated .the BL very carefully by per-
forming a cornpletion angicgraphy, because the
appropriate/maniagement of the proximal type
I EL is ﬁxtl“ﬁz.&ﬁi}f impeortant for aveiding fature
re:zntewﬁzme‘m ¥We chenged the angle of the
C-arm.and reﬁfqr:ﬁy che cked’ fhﬁ: am@ng“ -
» : - & ; &

L

;:')}1}% Was thomght tu
ecormpression, which

comiplant 13331@@3:1 {531300-11 m:i:h&ngc:)’, and finsl-
i ancillary procedures, such as the use of
rifc cuffs (Main body extension: Zenith™d, or

;;)ftlc Extender Endoprosthesis: BxcluderT™} .
& PalmazI™ (Cordis, Johmson & Johnson, Japas
stent insertion {Figure 1),

The TMP Lock-Ballocn Catheter™ (Tokas
Medical Products Co., Kasugai, Aickd,. Japan)
and the Bgnalizer™ Occlusion Balloon Cath-
eter (Boston Scientific Co., Japan) are the most
frequently nsed semi-compliant occlusion bal-
loons. Their material is relatively soft and their
inflaion pressure islow The Maxi-LDT (Cordis,
Johmson & Johmson, Japan) is a non-cormpliant
PTA balloon with a high inflation pressure. It iz
very important to consult the compliance chart
before nsing this balloon. In order to aveid the
risk of aortic dissection, one should select the
balloon size whose diameter is less than the na-
tive aortic diameter. When nsing a palmaz™
stent, one should also take the balloon size into
consideration. The use of toco much pressure
and repeated touchaip should be avoidad,

Nt H

Fadie i



ifmn C*«&m‘:ter [}E‘avtsn Scsenmﬁ CG”
%

Johnson & Fohnson, fapan}),\;g Palrraz

extension: Zenith™, aréerncE te::rder)‘indapm&ﬁaesl& Excluder }

Diring the follow-up pericd, which ranged
from 12 to 40 menths, no postoperative type I
ELs were detected. A greater number of intra-
op ELs were detected in the 27 cases of the on-
label group (27/80: 339) than in the 28 cases of
the offlabel group {28/4%: 579) (P<001). The
intra-op type I EL was cbserved in a greater
nurnber of patients in the off-label group than

Vol 33 - Mo, L

I' éma&?mducts Co., Kasii i, Al
T apm“’*}i Step 20 reonch up wit "maﬁ%emp snt ballopn (The Mexi-1D™ [Cordis,
Thgren (Cardm b,

ﬁpmsthesm (WL, Gore & Associates,
sréfouch up with seri-corapliant balloon
span]or the Eaqu nalizer™ Coclusion Bal-

OIE & hnsorn, Japsn) stent or aortic cuff (Alsin body

in the ondabel group {25 cases in the off-label
group vs. 10 cases in the ondabel group) (Ta-
ble 1} Ancillary procedures were also performeti
in a greater number of patients in the offlabel
grouyp (Table 1)

When we focused on the proximal fype I EL,
78% (11/14 cases) of the patients who did not fit
the proximal neck length criteria showed sigrifi-
cantly higher proportion of esxly type I EL than
those in the gronp that fit the criteria (Table 1)
The degree of neck angulation is a potential pre-
dictor for the proximal type I BEL (Table I}

The anewnysm size decreased (=5 mom) in 70
cases (52%), mmchanged (within 5 mm) in &3
cases (47%), and increased (znore than 5 o) in
1 case (0.795).

Type II BLs were found in 33 cases. Although
2 typel ELs remained even after our 3 step alge-
rithm, neither of these BLs was detected with the
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TseLe L—The eavly type [ EL was obsarved in a greater vaumber of pavients in the off-label grong than in the on-labe group,
Ancillary procedures were also performed in a grester number of patients in the off-labd groug.

On-lated group (80 cases) QfFf-label groun (49 cames)
Proximal 14 (2098) A 25 {5196 (p<0.01}
Intraoperastive : : 20 : : 5 ~0.17%
type T endaleaks Distal 11 (139%) 3 (695) (p=0.17)
Total 2T {3598) 28 (579 {pa1}
Avcillary reethods
Pabrmaz™ skent 5 +
TelmarT stk g {1195) 24 {4895} (P<0.01)
Ealloon Exchangs 7 {8%%) 1 {28y (P20.01}

i TsBLE L —Whék fofuséd on the proxiveal type [ EL, a graarer
- : 243 G e « 3 3 . E3
number of the gattents who did not fir the proximal neck
' Ee}z?ﬁ% qfererin showed significansly higher roportion of
g early ;ypz%{ EL than those in the group thar fir the criteria.
= The degyee of neck angulavion is a porenrial predicror for
»é {wgﬁ‘é‘g}@ﬁ? ot type I BE. Nom
& Prosipal neck Iength © Iretrs-ap tpek EL
7l rigth 215 mm {115 cazes) Y azes (2895
P &
¢ 3 @ 1S 2 25 3 35 48 o I coacs {TRGET
Follosw-up fime {montha) FBe0.01 (K2=15.8)
i 23 cames (2695)
g 18 cases (420077
g >
g *P=0.06 (X2=3.5)
"
i
B
2
i

ralateral leg of Excluder™ becanse of its flex-
( %ﬁﬁt}ﬁ There were no complications related to
i the proximal neck.

periérméd at 4 postop
¥, ELs were found, Nox

contrast
Three type ]

- \ , DHscussion
The all canse mdrtalitv ra
1. The anewrysm related dea The stent-graft was first approved in Japan in

2007, and the Japanese Comonittee for Stentgraft

“TapLE I —Patients fist of rein wrion. Al the stent grafts used for the rafntervention was contralpreral leg of Excluder™

becastse of its feaibilirg

P Gormplication Srem P (st

7S A Graft limb seclusian : 12 Thrombectomy and stent- Alive for 16 months
graft nsertion

83F Graftrmigration znd typel and 2 endolesks 12 Stenbgrafbinsertion Miwe for 5§ months
Coil ernbolization

82F Graftmigration and impending rupture dus to 10 Stenbgraftinsertion Miwve for 2 menths

tvee I endolesk
75 Al Grafbmigration znd type 1 endoleak 12 Stenbgrafbinmserfion Aliwe for 5 months
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Managernent (JACSM) was established with the that 14 out of 28 caszes that demonstrated inital
aim of ensuring the safe and proper use of com- ELs showed spontanecus sealing ! He indicated
mercial stent-grafts following their regulatory the beneficial effects of hemodynamical modi-
approval ¥ Stent-graft materials have improved fication as a resnlt of the stent-graft insertion
over the last two decades, Zenith™ and Bxclad-  itself. We also esperienced one case in which
erT were the first two devices introduced to Ja-  we left an intraoperative type I BEL and the leak
pan. We were fully prepared to use these devices spontaneously sealed postoperatively. We gener-
and aimed for procedural perfection in order to  ally expected good results, howsver, by complet-

avoid the lesyning curve gemerally seem in the
initial stages of implementation, In view of pre-
vious prospective studies of BVAR,12 we focused
on the importance of the type I EL and concen-
trated on its preventon. Therefore, we often used
supportive devices, sach as the ;oa}mazm stent
cr the aortic cuff, not only for cases of ohvious
intra-op proximal type I BL but also for remark-
ably dithcult off-label cases {ie, neck length <10

n;.m, orneck a:ugu}&ufm ::»QW} %efm‘e c:@mp} eil»:m fstc;dfy»baa

TiEaT oversurgery, we é;td not mpeawme ang
complications cansed by such pr oc:edm'ea -
s&s E}las demonsﬁmted among the I

6

mwéﬁ%

age { g mt:‘aopemilv&h' m:uﬁ Epos
Nen of these cases showed any axx
cmit‘«« Te gardm g ne:ck len gi L {2

the m's_m:}les of the dmetuysth into the sac in the
late phase of the compl?s% n anglography, which
indicated the an intra-anewrysn decornpression.
We also ernploved completion sngiography to re-
veal the stemt-graft slignment.

Our endeavor to minfmize perigraft leakage
was partly grounded in the fact demonstrated
by Li that sac pressure and AAA wall stress in-
creased in proportion to the size of the leakage
aperture.f On the contrary, Matsumura reported

ol 3 - Mo, |

ing our algorithm,
An intracperative evaluation of the proximal
tvpe I EL is difficult because the amount of con-
trast agent peyr:r ss-section area was less at the
proximal site tham. at the dista] one, and per-
foang anﬁérjf procedures near the renal ar-
T as the renal artery occlusion by the

sas sometimes trou ‘1& sorme, On *hx

a@ﬁktm:ry We cizd ot f@unxs on

eath
dailm&:xg m"{hbta} landizg

patients
prcmmﬂ] :
Ho nal inten

2Oy ETSUTgETY. We are “&t;:ﬁ&d howe"w Wi ih
esult ofno pfost@peratl*f z’es:tdual mpe L BL.

‘ of ﬂlﬁ mmﬂat&d group. Tiﬁs 1‘esu3t was ’:pad-.“tlsy"
' “uppsorted by the report of Albertind, who found

that the meck angulaton and neck diametsr
were significantly greater in patients who had =
prozimal type I BL, compared to patients w}m
had nonef?A short, heawily calcified and comical
anemwysmnal neck & 12 was also reported as om -
creased risk of the type I BL, which corresponds
with our results. Mohan pointed out that the
stent-graft oversize, as well as short acrtic neck,
had close comrelations with type I ELs.7? Oversiz-
ing causes infolding of the stent-graft, which is
sommetimes difficult to mend without additicnal
device such as the palmaz™ stentd We did not
experience such an infolding, however, possibly
becanise we used a ¢4-slice CT and =3 mrm slices
for precperative sizing in all of cur cases.

The limitation of our study is that we did not
take the muolt-factors of hostile nmeck, such as
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calcification or mural thrombns, into consid-
eration. As such neck factors might be not in-
dependent, we should esamine the data with
a multifactorial analysis in the futore, using a
higher volume of patients.

The more than 97% free from reintervention
rate at three vesrs was satisfactorily high. The
cause of postoperative reintervention in three

ses was migration of the distal end attached
on the cormmon iliac artery. In o study, we per
formed coil embolization for the hypogastric ax
tery, followed by extension of the stent-graft leg
to the extermed iliac artery, for cases in which the
landing zone was <15 man., This is thereason that
all cases fit the anatornical criterda of the distal
landing, Some cases, however, including these
thres migration cases, had a tapered-shaped
cornmon idac artery, whose landing condition
might contain the risk of migration. We hypoth
esized thatif severe aatam:rysmal smgi,ﬁ&tion isT

the dzvi:,ﬁl fmd c;&f th stent- gzraft We f»:hou}é take

Proce d¥ s,
C'm'

: | approachin the anga-
lated neck, althongh.a won-cormpliant bal-
loon is certainly gmarantess a fivmner adherence
to the aortic wall, it has the risk of diszection
of the fragile atherosclerotic aordc wall. We re-
ferred to the compliant chazt of the balloom and
used an undersized one compared to the native
aorta. & Palmaz™ stentwasused as a last resort
for persistent ELsS We believe that the asrtic
cuifs, with its additional radial force, might be a
good altemative to the Palmaz™ stent, However,

change by a contralate

the :mcu}ated site, z‘esz:dnmc in ﬂ’m rmgﬁ&tioﬁé )

we have experienced certain cases for which we
could not se the caffs becanse of the anglaton
and shormess of the neck.

We need to consider the cases of postopera-
tive type I BLs that did not show any intra-cp
ones. Samnpic dernonstrated 8 cases of type I ELs
among 202 BVAR patients.3 Five casss did niot
show any intra-op type I BLs, and the Hme inter-
wals after BVAR for these cases were 253, 155, 1,
1, and 21 days, respectively, We did not find any
such cases in cug study. However, we should pay
specific atten b1 to those patients with hostile
neck in anyduture follow-up.

ortic diSo@CBQl}.
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therapeutical impact. In all cases both the source of infection
and the “infected aneurysm’ itself have to be addressed.
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Comments regarding "A Retrospective Study of
Intravascular Ultrasound use in Patients Undergoing
Endovascular Aneurysm Repair: Its Usefulness and
a Description of the Procedure”

The use of Contrast Enhanced Ultrasound for Intra-
procedural EVAR deployment completely eliminates
the need for nephrotoxic iodinated intra-arterial
contrast.

Dear Editor,

| was delighted to read your retrospective study using Intra-
vascular Ultrasound (IVUS) during EVAR stent-graft deploy-
ment' and commend you for describing a technique to
significantly reduce the intra-arterial contrast used. The
availability of EVAR and the number of patients deemed
suitable for these procedures is growing immensely. As
techniques evolve and become more complex, such as
fenestrated and branched grafts, the corresponding proce-
dure times and thus exposure to greater volumes of nephro-
toxic jodinated contrast and radiation? also increases.

| agree that your IVUS technique will help with these
matters but will not eliminate them completely. In 2008 Dr
Dirk Clevert first described the use of real-time intra-oper-
ative microbubble contrast-enhanced ultrasound for EVAR
stent deployment and for post-procedural endoleak detec-
tion* (both immediate and late as part of a surveillance
programme). | have visited Munich and witnessed this
procedure that requires no intra-arterial contrast but does
require the use of much reduced doses of intra-procedural
angiographic fluoroscopy. More recently the German group
has published their longer experience and refinement of the
technique with a series of 17 patients® and compared this

group with 20 treated using “conventional EVAR” consisting
of iodine contrast media with intra-operative fluoroscopy.
The use of intra-operative microbubble contrast ultra-
sound for stent deployment completely eliminates to need
for any completion angiography or the use of any intra-
arterial contrast and significantly reducing the radiation
exposure, which IVUS does not appear to match. | look
forward to your further work that you allude to regarding the
combined use of IVUS and ultrasound contrast, but suggest
that this should not be limited to those with a contraindica-
tion to iodinated media but can be applied more widely.
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Response to comments regarding "A Retrospective
Study Of Intravascular Ultrasound Use In Patients
Undergoing Endovascular Aneurysm Repair: Its
Usefulness And A Description Of The Procedure.”

Dear Editor,

We thank Dr. Dindyal for his comments regarding our paper;
we have provided a response regarding the issue that he
had raised, mainly regarding the usefulness of contrast-
enhanced ultrasonography (CEUS).

DOI of original article: 10.1016/j.ejvs.2010.07.018.

DOI of original article: 10.1016/j.ejvs.2010.12.011.
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We are extremely pleased to obtain his endorsement for
our paper, which reports an intravascular ultrasonography
(IVUS) technique for reducing the use of contrast agents. We
agree that IVUS cannot completely substitute for contrast
agents with regard to completion angiography for detecting
endoleaks and that CEUS with second-generation contrast
agents would be a powerful diagnostic method. The devel-
opment of CEUS with second-generation agents would be
a great boon for patients with renal dysfunction or allergy to
contrast agents. Regretfully, in our country, health insurance
coverage for CEUS with second-generation contrast agents
has only been approved for hepatic diseases; this technique
is a more practical one because of the clear images obtained
and the durability of echo sound waves. Therefore, we plan
to use it in the near future after it is approved.

The complete substitution of conventional contrast
agents with CEUS has 2 disadvantages. Firstly, the reso-
nance in ultrasonography (US) may not be adequate for
detecting the orifices of the aortic branches.

CEUS appears to be adequate for detecting obvious
perigraft leakage and the pooling of endoleaks in the
aneurysmal sac. However, it is important to know which
branch of the aorta is causing the endoleaks.

In addition, we usually check the route (collateral
vessels) of backflow into the sac in order to prepare for
future re-intervention.

The resolution of the currently used CEUS technique may
not be adequate for detecting the lumbar artery or the
median sacral artery, and the artifact of colon gas may
impede precise examination. We agree with your

recommendation of preoperative simulation with the US
device; however, this requires skills and a lot of experience.

Secondly, evaluation of US imaging results is less
objective than that of fluoroscopy imaging results, i.e. US
imaging can be evaluated by only a small number of tech-
nicians. This is not desirable with respect to the training of
vascular surgeons in our institute for this technique as well
as with respect to the risk-management aspect such as
overlooking minor endoleaks.

However, the combination of CEUS and IVUS would
a powerful weapon for patients with aneurysms, in cases
where there is a contraindication for the use of contrast
agents. Our dream is the real-time three-dimensional
construction of each US cross section during surgery. If this
can be achieved, then CEUS can provide a complete and non-
invasive alternative to contrast agents.
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