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Techniques for endovascular
aneurysm packing

AIMS
A Confine discussion to saccular aneurysms
A Focus on aneurysm packing

A Review cases to illustrate the techniques
and decision making



Aneurysm packing

A Technical objective

Complete aneurysm occlusion (class 1)

A Clinical objectives

To avolid recurrence
To prevent future aneurysm bleeding
To minimise retreatments



How does packing work?

Volume within aneurysm
replaced by coil volume and
clotted blood.

Crudely:

more coll = less residual aneurysm volume
less residual volume = reduced recurrence

O0Common practice of iIinserting as m
Sluzewski M et-al. Radiology 2004,;231:653-58



Factors that influence aneurysm
recurrence over time

A Aneurysm related: rupture status, location,
size, morphology, neck width, thrombus,
regrowth

A Treatment related: coil under-sizing,
under-packing, coll type, aneurysm rupture

A Patient related: HT, smoking, connective

tissue disorders, blood flow
Crobeddu E et-al. AJNR 2013:34:266-70




Modifications in coll design to improve
coll distribution and or packing density

From simple helical configuration to:

A Increased diameter of primary wind D2
A Complex coi
A Reduced coil stiffness
A Helical to delta wind

A Hydrogel coils (HELPS trial. Gel use

lowers major recurrence)

White JB et-al. Coils in a nutshell. AJNR 2008:29:1242-46
White PM et-al. Lancet 2011:377:1655-62




Coiling mantra

s

A Frame

A Fill

A Finish




Benefit of finishing colls?

Length to get incremental 5% packing

——10
12
15
hydro10
—+—hydro14
~-hydro18

8 9 10
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A Individual finishing coils may have little effect on

packing density as aneurysm volume increases
Taussky et-al. AJNR 2012;33:E74-75



How to optimise packing density?

Pick the right:

A Aneurysm

A Projection

A Access system
A Technique

A Coil type and
sequence

A Time to stop




How to manage a wide neck?

Balloon or stent

A Preserves vessel
lumen

A Stabilise coiling
catheter

A Closes neck to prevent
coll loops prolapsing

A May enable higher coil
packing density




Factors modify application of theory

Aneurysm related
A R1 UR, access, location, type, anatomy

Patient related

A SAH grade, comorbidities
A Risks of anticoagulation, DAPT
A Required durability

Operator related

A Experience

A Estimated procedural risk
A Time pressure



69F WFENS 1




Framing coll




Frame and filling




Have we done enough?




Framing a shallow, wide necked, distal
aneurysm (Complex colil 4x11.5)




Coll from proximal catheter position




38M, WENS 4
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Single catheter
90 angle




3x8and 2.5x6




1.5 x 4 backed out




Tried 1 x 3, still unstable

What now?

A Stop

A Keep trying

A Modify technigue




Reshaped to J and tried again




Double catheter (DMC)

Baxter WB et-al. AJNR 1998;19:1176-78
A Provides framing loop stability

A Avoids risks of 2" device across neck
along parent vessel

A Enables manipulation of 2 coils
A Catheters unconstrained (free to paint)

A Ruptured aneurysms
Wide neck
Complex shape
Contemplating staged treatment
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Plan DMC: J to medial lobule
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Progressive fill




End and 6/12 FU




Giant sup hyp: Rx DMC

A70F
AHT, T2DM

A Small vessel
changes

A Gradual visual loss
Rt eye




Bilat ICA aneurysms, poor COW

-
-
No Filter // ‘
.




Preliminary angio runs




DMC colling




DMC limitations

Limitations relate aneurysm morphology and
coll technology

A Overestimation of potential efficacy
A Mis-application of technique
A Aneurysm recurrence +/- rebleed

BUT useful for complex ruptured aneurysm



Coiling assisted by a luminal device

Balloon or stent

A Preserves vessel
lumen "

A Stabilise coiling
catheter

A Closes neck to
prevent coll loops
prolapsing J |

A May enable higher
coll packing density




Balloon remodeling

A Described in 1997

Moret J et-al. Interv Neuroradiol 1997;3(1):21-35

A Slightly higher procedural rupture risk for
UR aneurysms (ATENA)

Pierot L et-al. Radiology 2009;251(3)846-55

A Slight increase in TE events and morbidity
(CLARITY)

Pierot L et-al. Radiology 2011;285(2):546-52



Balloon assist

AWFNS 2
A Fisher-4
A How to Rx




Simplify aneurysm shape




Balloon positioned




Catheter unstable despite balloon




Start bare platinum, convert to balloon-
assist, finish HS coills.




42F, Nov 2016. 6/52 headaches.
iIncidental mirror ICA aneurysms




15mm Lt ophthalmic




14mm framing coll




Fill then HS 6 x 15 colls at neck




?

Good enough




What technique?

A Irregular shape

A Relatively narrow
neck




4 x 15 frame then HS




2Y and 2.5Y FU




Balloon challenges and risks

A Positioning / stability
A Straightens or distorts anatomy
A Coil movement on balloon deflation

A Temporary vessel occlusion may cover
perforators +/- reduce perfusion

A Endothelial injury / vasospasm / stenosis
A Wire perforation
A Vessel rupture



Stent assist colling

A Described in 1997

Higashida R et-al. J Neurosurg 1997;87(6)944-49

A Higher progressive occlusion and lower

recurrence rate but higher major morbidity
Piotin M et-al. Stroke 2010;41:110-15

A Higher risk in ruptured aneurysms
Bodily KD et-al. AJNR 2011;32:1232-36



48M LP+ve SAH, WENS 1

A 2.5 mm ICA cave
aneurysm

A Inside curve
A Low aspect ratio
A Concern = coil migration




Stent assist colling

A P10-J and 2mm
coll jailed by laser
cut stent




Single 2mm coll




59y Female

AWENS 2 and bilat
Vith

A During CT scan
GCS 3, pupilsnon- ¥
reactive bilaterally <&

A Intubated,
mannitol, EVD
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EVD then CTA

Volume Rendering No cut

DFOV 1.66 cm
UB No Filter
3D

Shutter 1.7 cm
kv 120
. 1.0mm /0.50sp




Tried balloon, converted to stent assist with Acclino
stent and jailed catheter. Aspirin and heparin IV




Post embo

A Day 1
Extubated, GCS 14

A Day 2
Drop to GCS 6

EVD related bleeding so
heparin stopped

EVD not draining so
new EVD




Day 3-6

A 2nd EVD not
draining so
exchanged

A GCS remains low
off sedation

A Not moving right
side

A Spasm with fatal
outcome




Stent challenges and risks

A Mandates antiplatelet drugs

A Sizing, positioning, conformity and stability
A May distort anatomy

A Coil protrusion / entanglement

A Vessel perforation / rupture

A Endothelial proliferation / stenosis

A Operator over-estimation of efficacy

A May complicate retreatment



Summary: packing density

A PD is related to durability of coiling result

Packing with bare platinum coils may reduce
recurrence up to a point (volume <600mm3)

Gel coils reduce major recurrence above this
volume

A PD affected by
Coil design
Operative technique
Operator choice



Summary: packing density

A Balloon and stent assist may increase
achievable PD and reduce major
recurrence

BUT
A Recurrence is a multifactorial process
A Measures to optimise PD may add risk

Bendszus M. Silent cerebral ischaemia: hidden fingerprints of invasive
medical procedures. Lancet Neurol 2006;5:364-72



Proverb-6 Ther e
one way to

- meaning

0t here ar e
ways to achieve a
goal O

"Find out exactly how many ways there are
to skin a cat.”




When there are so many choices

AHow do you
chose wisely?




Refs

Sluzewski M et-al. Radiology 2004,;231:653-58
Crobeddu E et-al. AJNR 2013;34:266-70

*White JB et-al. Colls in a nutshell. AJNR 2008;29:1242-46
White PM et-al. HELPS. Lancet 2011;377:1655-62
Taussky et-al. AJNR 2012;33:E74-75

Baxter WB et-al. AJNR 1998;19:1176-78

Moret J et-al. Interv Neuroradiol 1997;3(1):21-35
Pierot L et-al. Radiology 2009;251(3)846-55
Pierot L et-al. Radiology 2011;285(2):546-52
Higashida R et-al. J Neurosurg 1997,;87(6)944-49
Piotin M et-al. Stroke 2010;41:110-15

Bodily KD et-al. AJNR 2011;32:1232-36
*Bendszus M. Lancet Neurol 2006;5:364-72



Stent assist - coiling
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