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Ruby Coil and POD System:
Tools for Dense and Durable
Embolisation

BY DR. mep. ALEXANDER MASSMANN

Coil Thickness
enumbra, Inc’s embplisation system continues Ruby Coil
to provide tools for interventionalists to conduct LANTERN Microcatheter fem
durable and efficient embolisations. The emboli-
sation system is composed of three unique coil oo 35 i R
technologies: the Ruby Coil, POD (Penumbra Occlusion =2
Device), and POD Packing Coil—all of which are large- Comvenionsl 1800 —— @
. . . . . . 18 System Microcatheter — 22 —_—
volume coils that are similar in caliber to a 035 coil and
are]’:iellve?ble through LANTERN, a high-flow micro- Figure 1. Volume advantage size comparison of the Ruby Coil
catheter (Figure 1). versus a conventional 035 coil and a conventional 018 coil.

Image provided by Penumbra, Inc.

RUBY COIL EM

COMPLEX STANDARD COMPLEX SOFT
Frame Fill

« Fill coil for aneurysms
and vessels

* Comprehensive coil
for small vessels

« Initial coil in large
aneurysms and vessels

 Size 1:1 with aneurysm
or vessel diameter

POD SYSTEM
POD POD PACKING COIL
High-Flow Vessel Sacrifice Pack behind Ruby or POD Backstop

+— Anchor Segment —+

 Distal anchor segment
minimizes coil migration

« Precise sizing optimizes
performance

o Space filling “liquid metal” coil
 Conforms to any vessel size

+— Packing Segment —

Figure 2. A complete coil embolisation platform. Ruby Coil features a three-dimensional shape and is available in standard and
soft configurations. Standard coils frame aneurysms or vessels, and soft coils pack densely within or behind a standard coil.
POD is a progressively soft coil with a built-in anchor, helping to simplify vessel sacrifice. POD Packing Coil is like liquid metal.
The device has no stated diameter and is designed to pack behind a POD or Ruby backstop. The softness of the coil allows it to
conform to any vessel that accommodates a microcatheter. Image provided by Penumbra, Inc.

22 INSERT TO ENDOVASCULAR TODAY EUROPE 2018 VOLUME 6, NO. 3



Courtesy of Dr. Herbert Cordero, St. Rose Dominican Siena Campus, NV.

FEATURED TECHNOLOGY =—

RUBY COIL, POD, POD PACKING COIL, AND LANTERN

Sponsored by Penumbra, Inc.

Bilateral lliac Embolisation

W AT T
4 n\‘

-:fF\

(20+) 18 System
Conventional Coils

i | R §
L]

3 Ruby Coils
g

Renal Artery Branch (3 mm)

(3) 18 System
Conventional Coils

Figure 3. Dense and efficient packing in large lesions and in small vessels.

Coil shape and softness differentiates each technol-
ogy. Ruby Coil is a versatile coil that features a three-
dimensional shape and is available in standard and
soft configurations. Standard coils frame aneurysms or
vessels, and soft coils pack densely within or behind a
standard coil.

POD is designed to make high-flow vessel sacrifice
easier. The distal tip of the device is stiffer, helping
the coil to anchor in the vessel. Proximally, the coil
becomes softer, allowing the operator to pack densely
behind the anchor segment.

POD Packing Coil is like liquid metal. The device has
no stated diameter and is designed to pack behind or
within a POD or Ruby backstop. The extreme softness
of the coil allows the device to conform to various
vessel size, reducing the necessity to measure and giv-
ing operator the ability to deliver coils up to 60 cm in
small vessels (Figure 2).

PRODUCT ADVANTAGES

Ruby and POD offer longer lengths, larger volume,
and softer coils compared to conventional coil tech-
nologies. The volume and softness of these coils offer
important advantages over conventional technologies.
Not only can embolisation be performed with fewer
devices per case, but more embolic material can be
delivered to a given landing zone. With more embolic
material, there is less reliance on the clotting cascade to
generate thrombus within the empty spaces between
coil loops (Figure 3).

DATA

Ruby, POD, and POD Packing Coil are designed to
achieve high packing density. In cerebral aneurysms,
packing density is known to be a leading factor in sta-
ble embolic occlusions.™? Studies have supported that
dense volumetric filling > 24% of the aneurysm volume
promotes occlusion stability in the neurovasculature.>*
In the peripheral vasculature, Yasumoto et al found
that in aneurysms with packing density of at least 24%,
no compaction or recanalization occurred.®

The ACE registry was a single-arm, multicenter reg-
istry that was designed to further validate the concept
of packing density in peripheral aneurysms and apply
the concept of packing density to vessel sacrifice.® The
initial analysis showed a decrease in recanalization rates
compared to conventional fibered coil technology that
has been shown to recanalize in approximately 20.4%
of patients.®
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A woman in her 60s was admitted to the emergency
department after failed endoscopic treatment for active
bleeding of a duodenal ulcer. CTA confirmed the location
of the bleed and showed occlusion of the celiac trunk
with hypertrophy of the pancreaticoduodenal anastomo-
ses and the dorsal pancreatic artery. The patient’s hemo-
dynamics worsened despite fluid and blood replacement.
The patient was sent to the angiography suite for selec-
tive transcatheter arterial embolisation.

Right femoral artery access was achieved with a 6-F
sheath. Selective arteriography of the superior mesenteric
artery (SMA) was performed via a 6-F guiding catheter
that confirmed the presence of contrast extravasation
sustained by a pseudoaneurysm of the anterior pancre-
aticoduodenal arcade with inverted blood flow (Figures 1
and 2). Superselective catheterization of the bleeding ves-
sel was performed with a coaxial system using a 4-F diag-
nostic vertebral catheter, a high-flow microcatheter, and
a 0.014-inch guidewire. Superselective embolisation was
performed with a sandwich technique, and inflow and

Figure 1. A selective SMA arterio-
gram confirmed active bleeding
(arrow) from the reversed pancre-
aticoduodenal arch.
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ization of a small-caliber tortuous
artery using a coaxial system.

GASTROINTESTINAL BLEEDING

WHY | CHOSE
PENUMBRA LARGE-
VOLUME COILS

The coil softness allows precise delivery that reduces
the risk of microcatheter “kick out” and nontargeted
vessel embolisation and enables complete and
rapid occlusion of the artery

outflow vessels were both embolised using standard and
soft coils. Standard Ruby Coils were deployed first, form-
ing a backstop for soft coils to pack densely behind. The
sandwich technique is performed for pseudoaneurysms
that are likely to have collateral inflow vessels. The occlu-
sion is performed distal, across, and proximal to the neck
of the pseudoaneurysm, embolising the efferent (back
door) and afferent artery. Final angiography confirmed
complete exclusion of the bleeding vessel, absence of
further active bleeding, and patent posterior pancreati-
coduodenal arcade (Figure 3).
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Figure 3. Final angiogram after
coil embolisation with standard
and soft coils shows complete
occlusion of the bleeding lesion.
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TYPE | ENDOLEAK ‘

WHY | CHOSE RUBY COIL
AND LANTERN

Ruby Coil: 60-cm soft coils and sizes up to 32 mm allow
efficient embolisations of large endoleak cavities

Robert Morgan, MBChB, MRCP, FRCR, EBIR
Consultant Interventional and Diagnostic
Radiologist (Honorary Senior Lecturer)

St George’s University

London, United Kingdom
robert.morgan@stgeorges.nhs.uk

A man in his 70s underwent endovascular aneurysm
repair in 2014. A CT scan 4 weeks later showed a proximal
type | endoleak along the right side of the upper end of
the endograft (Figure 1). At the time, it was decided that
the endoleak was not suitable for conventional manage-
ment options and the patient underwent a successful
embolisation procedure with three detachable Ruby Coils
and 3 mL of Onyx liquid embolic agent
(Medtronic) (Figure 2). Large-volume
Ruby Coils served as a scaffold and limited
the quantity of Onyx to achieve a com-
plete embolisation.

Three years later, surveillance imaging
showed a recurrent endoleak due to infe-
rior migration of the endografts (Figure 3).
To address the migration, two additional
endografts were placed superiorly. Despite
superior extension of endograft cover-
age, the endoleak persisted and required
embolisation.

The endoleak was catheterized through
femoral artery access with a reverse
hook-shaped diagnostic catheter fol-
lowed by advancement of a LANTERN
microcatheter into the endoleak cavity
(Figure 4). Angiography confirmed good
location of the catheter in the endoleak
and a moderately large endoleak cav-
ity. The endoleak cavity was embolised
with multiple large-diameter Ruby Coils
with lengths up to 60 cm through the
LANTERN microcatheter.

After embolising the endoleak cav-
ity, the LANTERN microcatheter was
retracted to the entrance of the endoleak
for further embolisation. The endoleak
entrance was closed by deployment of
soft Ruby Coils (Figure 5). Because of

LANTERN: Dual marker band system and radiopaque
distal shaft that enables safe coil deployment and is eas-
ily visualized in front of or behind endografts

S
Figure 1. An angio-
gram of the endoleak
cavity in 2014
performed with a
Simmons catheter in
the endoleak.

Figure 2. Initial Figure 3. Three-year follow-up
embolisation comple- CT scan showing a recurrent
tion angiogram show- type | endoleak.

ing complete exclu-

sion of the endoleak.
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the tightness of packing, use of a liquid
embolic agent was not considered neces-
sary. Completion angiography showed
complete occlusion of the endoleak cavity
with the coils (Figure 6).

Figure 4. High-flow
angiography performed
through a LANTERN

Figure 5. The endoleak

cavity and entrance were
filled with multiple Ruby

microcatheter defined the ;5.

extent of the recurrent
endoleak cavity.

Figure 6. Angiogram
after coil embolisa-
tion showed complete
occlusion of the
endoleak cavity.
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A 65-year-old patient presented with a slightly pro-
gressing infrarenal aneurysm 12 months after endovascu-
lar aneurysm repair. Contrast-enhanced ultrasound and
CT confirmed a type Il endoleak via retrograde perfusion
of a large inferior mesenteric artery (IMA). Based on the
curved vessel course of the SMA supporting the Riolan’s
anastomosis, cranial cannulation was favored.

Accordingly, left transradial access was achieved using
a 4/5-F slender sheath (Figure 1). After accessing the
SMA using a double-curved 5-F catheter, coaxial cannu-
lation of the IMA was performed using a 2.6-F LANTERN

IMA SACRIFICE—TYPE Il ENDOLEAK

WHY | CHOSE POD PACKING
COIL AND LANTERN

+ POD Packing Coil: Densely packs without the need
to size the vessel diameter

LANTERN: Dual marker band system enables precise
coil deployment

microcatheter (Figure 2). A POD coil was first placed
within the vessel, forming a backstop for POD Packing
Coil. POD Packing Coil was then selected to densely
pack behind the POD. This resulted in a complete cross-

Figure 1. Digital subtraction
angiogram showing the SMA,
Riolan’s anastomosis, and feeding

Figure 2. IMA cannulation with LANTERN
microcatheter via SMA. Arrows mark
LANTERN microcatheter dual markers.

Figure 3. Dense packing of initial
backstop coil within the IMA.

of a type Il endoleak via the IMA.

eployed
{coil is still within the catheter tip}

Ruby and POD are fully retractable
and resheathable, enabling user
to achieve ideal placement

Coilis Coil fully deployed

and ready to be detached

not fully d

- Proximal
:  catheter marker

Coil alignment ¥
marker

Coil alignment marker passes
proximal catheter marker to form “T,”
indicating that Ruby or POD
can now be detached.

in the target vessel.

Figure 4. Final angiogram showing dense
packing with POD and POD Packing Coil
with no flow beyond coil mass and no
obstruction of the rectal arteries.
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Figure 5. The LANTERN radiopaque distal shaft and proximal marker are eas-
ily visualized when the catheter tip is buried within a coil mass. The coil align-
ment marker enters the visual field and approaches the LANTERN proximal
marker as the coil exits the catheter. When the coil alignment marker crosses
LANTERN'’s proximal marker band (forming a “T”), this signifies that the

coil is fully outside the distal tip of the microcatheter and can be detached.
Photograph taken by and on file at Penumbra, Inc.



sectional metal occlusion. (Figure 3). Final angiography
confirmed successful sacrifice of the IMA (Figure 4), and
3-month follow-up demonstrated aneurysm shrinkage
after closure of the type Il endoleak.

Precise coil deployment was aided by LANTERN’s
radiopaque distal 3-cm tip and dual marker band sys-
tem. With traditional single marker band microcath-
eters, it can be challenging to know when the coil has

Angelo Spinazzola, MD

Chief of Interventional Radiology
ASST Hospital of Crema

Crema, Italy

aspina@libero.it

An infertile man in his late 20s presented with a
left-sided varicocele that we categorized as grade 3
during clinical examination. On Doppler ultrasound,
the reflux during the
Valsalva maneuvers con-
firmed a severe degree of
varicocele. After induction
of local anesthesia, the
right femoral vein was per-
cutaneously accessed, and
a 5-F sheath was inserted
with a catheter that had a
curve specifically shaped
for the spermatic vein.
Subsequently, the sper-

matic vein was catheter-
ized using a 0.035-inch
hydrophilic wire and a 5-F
diagnostic catheter.
Selective phlebography
was performed during the
Valsalva maneuver with the aim of demonstrating
venous incontinence and dilatation of the veins of
the pampiniform plexus (Figure 1). A straight 150-cm
LANTERN microcatheter was then advanced into the
internal spermatic vein and placed at the level of the
hip joint. Subsequently, a POD8 was positioned to

Figure 1. Selective phlebo-
gram confirming venous
incontinence and dilata-
tion of the veins of the
pampiniform plexus.
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exited the microcatheter when the tip is buried in a
dense coil mass.

Ruby, POD, and POD Packing Coil work in conjunc-
tion with LANTERN microcatheter. When the recessed
marker on the coil pusher crosses the LANTERN prox-
imal marker, the coil can be confidently detached,
even when the tip of the catheter cannot be visualized
(Figure 5).

WHY [ CHOSE POD

The distal anchor segment allows for precise vessel
anchoring

P

Figure 3. Final phlebo-
gram after coil embolisa-
tion showing complete
embolisation of the sper-
matic vein.

Figure 2. PODS8 precisely placed
within spermatic vein proximal
to multiple feeding veins.

achieve distal occlusion (Figure 2). Venography per-
formed at the end of the procedure with a Valsalva
maneuver showed complete embolisation of the sper-
matic vein feeders with a single POD (Figure 3).

Total procedure time was 13 minutes. The patient
was discharged after 6 hours of observation.
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A man in his late 30s with cystic fibrosis was admitted
to the emergency department after a major hemopty-
sis of 250 mL in the past 24 hours. His medical history
included previous episodes of hemoptysis in earlier years
that required embolisation, including coil embolisation
at another center. A pre-embolisation CT scan showed
hypertrophic bronchial arteries with 5-mm diameter and
an aneurysm in a bronchial artery with abnormal origin
(cranial wall of the aortic arch between the left subcla-
vian and carotid arteries) (Figure 1).

Using right femoral access, a bibronchial trunk, aber-
rant right bronchial artery, and right intercostal-bron-
chial artery were embolised with 500—-700-pum beads to
control the bleed. Later, the case was presented in a mul-
tidisciplinary meeting where elective aneurysm embolisa-

Figure 1. A three-dimensional reconstruction of a CTA show-
ing the aneurysmatic origin of an aberrant bronchial artery.
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BRONCHIAL ARTERY ANEURYSM

WHY [ CHOSE RUBY, POD,
AND POD PACKING COIL

It's a complete embolisation platform of soft coils
for dense and precise vessel packing and aneurysm
exclusion

tion was indicated. Under general anesthesia and aseptic
conditions through left humeral access, aortography
was performed (Figure 2). A 4-F Simmons 1 catheter was
advanced until the tip was placed in the origin of the
aneurysmal bronchial artery. A LANTERN microcatheter
was advanced distally, and again, 500-700-um beads
were used for distal embolisation.

With the microcatheter still in the vessel outflow, a
PODG was placed as a backstop within the 6-mm vessel.
Proximally, 60- and 45-cm POD Packing Coils packed
densely behind the POD6 backstop. The shapeless coils
conformed to the vessel diameter without need to size.
To embolise the aneurysm sac, standard Ruby Coils sized
1:1 first framed the aneurysm. Soft Ruby Coils were then
selected to pack densely within the previously placed
frame. The final control imaging demonstrated occlusion
of the vessel (Figure 3). The patient remains asymptom-
atic 12 months after the procedure.

Figure 2. Selective angiogram
showing a hypertrophic
bronchial artery with a 20- X
19-mm aneurysm at its origin.

showing dense packing of
the coils and occlusion of the
embolised vessel.
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Detachable coils help to make the endovascular
treatment of visceral aneurysms safer and easier

Rafal Maciag, MD

Interventional Radiologist

Second Department of Clinical Radiology
Central Clinical Hospital of Warsaw Medical
University

Warsaw, Poland

rafmac73@gmail.com

- They are available in a wide range of diameters

A woman in her 60s presented with abdominal pain
(3-32 mm) and lengths (up to 60 cm)

and was referred to the interventional radiology suite

by the vascular surgery department. A previous Doppler
ultrasound examination and CTA scan revealed a large
aneurysm of the inferior pancreaticoduodenal artery (42 X
21 X 23 mm) in association with celiac trunk occlusion
due to median arcuate
ligament compression
(Dunbar syndrome). To
treat the wide-necked
aneurysm, we planned
to first lay a stent across
the aneurysm neck,
then densely pack the

The large volume allows for a decrease in the num-
ber of coils to obtain the proper coil packing density
and reduce the rate of recanalization

aneurysm with soft, large-
volume Ruby Coils.

The right common
femoral artery was
accessed, and a short 6-F
sheath was introduced. A
5-F diagnostic C1 catheter

o 3 .A ‘ F

Figure 1. Using arteriogra-
phy, a large, saccular, wide-
neck aneurysm of the infe-

rior pancreaticoduodenal
artery could be visualized.

Figure 2. A LANTERN microcatheter with a 0.014-inch soft guidewire
was advanced beyond the aneurysm into the outflow vessel close to
the connection with the hepatic artery (A). To deliver the stent, the
guidewire was exchanged for a supporting 0.014-inch guidewire.
After removing the LANTERN microcatheter, a low-profile, self-
expanding stent was implanted across the neck of the aneurysm (B).

was placed in the ostium of the SMA. Using arteriogra-
phy, a large, saccular, wide-neck aneurysm of the inferior
pancreaticoduodenal artery could be visualized (Figure 1).

To access the lesion, a triaxial system was used. After
placement of a 6-F, 45-cm angled vascular sheath in the
proximal part of the SMA, a 4-F hydrophilic diagnostic
catheter was inserted more distally in the SMA trunk.

A Penumbra microcatheter with a 0.014-inch soft guidewire
was then advanced beyond the aneurysm into the outflow
vessel close to the connection with the hepatic artery.

To deliver the stent, the soft 0.014-inch guidewire was
exchanged for a supporting 0.014-inch guidewire. After
removing the LANTERN microcatheter, a low-profile,
self-expanding stent was implanted across the neck of the
aneurysm (Figure 2).

To coil embolise the aneurysm sac, the dual marker
microcatheter was reinserted over the 0.014-inch wire
and tracked between the stent struts and into the aneu-
rysm sac. The aneurysm was first framed, starting with
32-mm X 60-cm Standard Ruby Coils. The complex, three-
dimensional shape distributed across the aneurysm dome.
Smaller-diameter soft coils were then selected to densely
pack. Twenty coils, all 50 cm or longer, were deployed,
reaching a packing density of 22.17%. Arteriography per-
Disclaimer: The apinions and clinical experiences presented herein are for informational

purposes only. The results may not be predictive of all patients. Individual results may vary
depending on a variety of patient-specific attributes.

g | Figure 3. Arteriography
performed at the end of
the procedure showed total
exclusion of the aneurysm
| with good patency of the
parent vessel and no symp-
toms of impaired hepatic

| circulation.

M

formed at the end of the procedure showed total exclu-
sion of the aneurysm with good patency of the parent
vessel and no symptoms of impaired hepatic circulation
(Figure 3).

At 18-month follow-up, color Doppler ultrasound and
contrast-enhanced MRA confirmed a durable result. No
recanalization of the aneurysm and no liver ischemia were
observed. Clinical symptomes, including abdominal pain,
were resolved. ®

Dr. Cortj, Dr. Morgan, Dr. Massmann, Dr. Spinazzola, Dr. Gomez
Murioz, and Dr. Maciag are consultants to Penumbra, Inc.
and were compensated in association with this article.
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