Retreatment of a recanalized splenic artery aneurysm
using a low-profile microembolization platform
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ABSTRACT

Recanalization of a splenic artery aneurysm owing to incomplete transcatheter coil embolization is uncommon. In
addition to the challenges of inherent vessel tortuosity, reintervention via catheterization of the main splenic artery
presents unique difficulties in navigating across potentially obstructive preexisting coils. We describe here the application
of a low-profile microembolization platform, most commonly used in neurovascular interventions, in the treatment of a
tortuous, expanding splenic artery aneurysm that had previously undergone failed coil embolization. (J Vasc Surg Cases

and Innovative Techniques 2020;6:553-6.)
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Aneurysms involving the visceral arteries are rare, with
a reported incidence of 0.01% to 0.2%. Of these, splenic
artery aneurysms (SAA) are the most common, ac-
counting for approximately 60% of aneurysms in this
region.” Recent guidelines from the Society for
Vascular Surgery recommend treatment of true aneu-
rysms >3 cm, observation for stable asymptomatic
aneurysms <3 cm, and treatment of pseudoaneurysms
of any size® Traditional open repair techniques include
resection with revascularization, ligation, and end-organ
resection, whereas more recent endovascular ap-
proaches use embolization and covered stenting. In a
recent systemic review and meta-analysis, endovascular
therapy for visceral artery aneurysms (VAAs) was associ-
ated with a shorter hospital stay and lower rates of car-
diovascular complications.!

The reported success rate of transcatheter coil
embolization for SAA ranges from 90% to 100%, but
this can be complicated by tortuous anatomy of the
splenic artery and redundancy of visceral vessels.*®
Dense coil packing is necessary to ensure that aneu-
rysms do not recur owing to incomplete embolization
or reperfusion of collateral arteries.® Endovascular
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intervention after recanalization of a previously treated
SAA can be challenging owing to the presence of
existing coils.

We describe here the novel use of a low-profile micro-
catheter and microcoil system to navigate the chal-
lenging anatomy of a tortuous, expanding SAA that
had previously undergone failed coil embolization. The
patient consented to the publication of this report.

CASE REPORT

Presentation. The patient is a 60-year-old multiparous
female who presented with a recanalized, asymptomatic,
rapidly expanding 3.5-cm SAA after a previous attempt at coil
embolization at an outside facility approximately 3 years ago
(Fig 1).

Surgical technique. The right common femoral artery was
accessed and flush abdominal aortography performed, demon-
strating widely patent celiac trunk ostium, superior mesenteric
artery, and bilateral renal arteries. Notably, there was a large,
partially coil-embolized SAA in the proximal to midportion of
the splenic artery (Fig 2).

A 5F short sheath and a 5F C2 catheter were used to selectively
engage the superior mesenteric artery. We performed arterial,
visceral, and venous phase runs that showed no evidence of
contribution to the aneurysmal degeneration that was noted
in the splenic trunk (Fig 3, A).

The celiac trunk was catheterized using a SOS Omni catheter
and selective angiography was performed, allowing us to
confirm the extent and location of the SAA. We observed poor
packing of the previously placed coils, but the visceral and
venous phase runs were otherwise unremarkable, and no further
aneurysms were noted. The splenic artery had a markedly
tortuous course that included a 180° turn shortly after its origin
(Fig 3, B). A 1.6 F Headway Duo microcatheter (Microvention,
Inc, Aliso Viejo, Calif), in combination with an 0.014" Grand
Slam guidewire (Asahi Intecc USA Inc, Tustin, Calif) allowed us
to successfully track along the tortuous proximal curvature of
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Fig 1. Computed tomography angiography demon-
strating filling of a 3.5-cm splenic artery aneurysm (SAA)
with multiple previously placed embolization coils.

Fig 2. Abdominal aortography demonstrating contrast
filling within the aneurysm sac of a partially coiled splenic
artery, along with patent celiac, superior mesenteric, and
bilateral renal arteries.

the splenic artery and advance past previously placed coils to
properly position our system within the aneurysm sac (Fig 4,
A). Mechanically detachable low-profile platform Ruby Coils
and Packing Coils (Penumbra Inc, Alameda, Calif) were then
deposited to partially fill the aneurysm.

The development of this initial foundation created adequate
stability so that we could exchange for a sturdier platform for
delivery of larger volume embolization coils. We first exchanged
out the Grand Slam for a V-14 guidewire (Boston Scientific,
Marlborough, Mass) followed by exchange of the 1.6 F Headway
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Duo for a 2.7 F high-flow Lantern microcatheter (Penumbra Inc.).
We proceeded with dense packing of the remainder of the
aneurysm sac using a combination of large-volume packing
coils and soft Ruby coils (Fig 4, B). Completion angiography
demonstrated complete exclusion of the aneurysm sac without
any evidence of nontarget embolization or further recanaliza-
tion of the aneurysm (Fig 5).

Postoperative course. The patient had no perioperative
complications and was discharged home the same day. She
was seen at 2-week follow-up without complaint.

DISCUSSION

Endovascular methods have become the preferred
treatment modality for SAAs owing to their high success
rates and low morbidity. Transcatheter embolization and
stent grafting are the most commonly used techniques,
although vessel tortuosity and aneurysm anatomy can
be limiting factors in the efficacy of each of these
methods. Aneurysm recanalization rates have been re-
ported to be as high as 12.5%, most frequently owing to
incomplete embolization or reperfusion of the aneurysm
sac via collateral arteries, resulting in higher reinterven-
tion rates in patients undergoing endovascular
compared to open repair.">"®

In the absence of collateral filling, a number of reports
have specifically cited loose coil packing as a reason for
aneurysm reperfusion.>”° Although there is growing evi-
dence that dense coil packing is a safe and effective
measure that is necessary to decrease the risk of aneu-
rysmal recanalization, it may not always be feasible in
the context of complex anatomy.'°" Previous reports
have described the double microcatheter technique in
managing severe tortuosity, where two microcatheters
are inserted within a standard catheter and positioned
in the proximal and distal ends of the aneurysm sac,
and coils are alternately deposited from each catheter.
This technique is widely used in the treatment of wide
neck and irregularly shaped intracranial aneurysms and
has also been described in the treatment of renal and
visceral aneurysms.””’ Two features that compounded
the challenging nature of our case were significant vessel
tortuosity in addition to the existence of previous placed
coils. Catheter positioning within the aneurysm sac is
critical for deposition of additional coils for appropriately
dense packing, but because embolization had been
attempted previously, partial inflow obstruction made it
particularly difficult to build and maintain a platform
that would be adequately stable to deliver the quantity
of coils required to completely exclude the aneurysm.
To achieve this, we used the use of a 1.6 F microcatheter,
the Headway Duo, most commonly used in neuroendo-
vascular interventions. This particular device was chosen
for its low profile and improved pliancy when compared
with standard visceral platforms, making it better suited
to track tortuous anatomy and navigate past previously
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Fig 3. (A) Selective angiography of the superior mesenteric artery demonstrates no collateral filling into the
splenic artery aneurysm (SAA). (B) Selective angiography of the celiac trunk demonstrates a markedly tortuous
splenic artery course with a 180° turn, in addition to poor packing of previously placed coils.

Fig 4. (A) Development of a microembolization platform using a SOS Omni catheter, a 1.6 F Headway Duo
microcatheter, and an 0.014” Grand Slam guidewire allowed navigation across the 180° turn, past the previously
placed coils, to properly position the system within the aneurysm sac. (B) Deposition of low-profile followed by
large volume embolization coils allowed for dense packing of the aneurysm sac.

placed coils. After the initial deposition of a number of
low-profile coils via this platform, we created adequate
stability to exchange for the standard visceral platform
to complete the task using larger volume coils.
Neurovascular interventional techniques have previ-
ously been applied to some facets of visceral artery man-
agement.'® However, to our knowledge, the use of a
neurovascular catheter and coil system in the treatment
of a VAA has not been previously reported. Neurovascular
hypercompliant occlusion balloons, stent scaffold-
assisted embolization, and flow diversion techniques
have been used in the treatment of VAAs with

documented success.””?° Further, the use of hydrogel-
coated coils, originally developed for the treatment of
brain aneurysms, have been used in the management
of VAAs, high-flow vascular arteriovenous fistulae, and
endoleaks after endovascular repair of thoracic and
abdominal aortic aneurysms.”'

This report contributes to the current literature demon-
strating that neurointerventional platforms are suitable
for adoption in peripheral and visceral arteries and may
permit endovascular treatment of anatomically chal-
lenging and complex VAAs that would be otherwise
inaccessible.
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