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LETTERS

Polymer Embolism from Bioactive and Hydrogel Coil
Embolization Technology: Considerations for Product

M odified (bioactive and hydrogel) coil embolization technol-
ogies were introduced to reduce aneurysm recurrence rates.
The addition of bioactive polymers to bare platinum coils is de-
signed to induce a tissue response and promote neoendothelial-
ization. Hydrogel polymers on platinum coils swell in contact
with the physiologic environment, filling the aneurysmal sac, and
possibly increasing occlusion rates.

Reinges et al' animal study reported on rates of vessel wall
reconstruction over the aneurysm neck with modified coil tech-
nologies. After 12 months, the study determined a minimal neo-
intimal or neoendothelial layer for bioactive coils and complete
aneurysm obliteration and neoendothelialization for hydrogel
coils at the aneurysm neck. For aneurysms treated with hybrid
bare platinum—hydrogel coils, a postmortem study of 13 human
aneurysms retrieved between 1 and 74 days postembolization re-
ported that neointima formation had begun at 5 days and a new
vessel wall supported by smooth-muscle cells (at the margins) had
traversed the aneurysm neck at 74 days.?

Notably, until the clot-coil complex is formed and the aneu-
rysm neck is bridged, bioactive and hydrogel polymers on plati-
num coils are exposed to continuous pulsatile blood flow. Poly-
mers on intravascular devices exposed to aqueous environments
are known to avulse in a relatively short time. For example, an in
vitro test highlights shedding of polymer from the distal end of a
guide catheter immersed in 0.9% saline in as little as 60 minutes.’
Of relevance, the average time it takes for the aforementioned
physiologic processes to occur (a few days) far exceeds the time it
takes for polymers to detach from the modified coils when ex-
posed to an aqueous environment. For embolization coils, poly-
mer separation begins when coil loops form and interact with
each other on deployment within the aneurysmal sac, resulting in
shedding and possible displacement of the polymer material.
Stent-assisted coiling and coil-supported flow diversion may fur-
ther facilitate mechanical abrasion and subsequent polymer detach-
ment. Polymer embolism from coil embolization procedures has
been associated with the formation of round enhancing lesions and
surrounding vasogenic edema, resulting in neurologic decline be-
tween 1 and 270 days from the coiling procedure (average, 1-2
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months).” In reported events, even though the edema was effectively
treated with corticosteroids, some patients were dependent on med-
ications with remnant brain lesions years after the initial procedure.’

The 2015 US FDA safety communication sheds light on this
iatrogenic complication of polymer embolism and states that it
will work with stakeholders to close gaps in standards related
to polymer coating integrity.* Currently particulate testing—
determining the count and size of polymer particulates separated
from a device when tested in a clinically representative environ-
ment—is the standard for evaluating coating integrity on an in-
travascular device.” Given the ubiquitous use of hydrophilic coat-
ings on neurovascular devices, mitigating particulates may be the
preferred method of addressing this complication, especially from
permanently implantable devices. Improvements in coil emboli-
zation technology with the addition of bioactive and hydrogel
polymers emphasize the importance of particulate testing to de-
termine, mitigate, and possibly eliminate the impact of this
potential iatrogenic complication from these important neu-
rovascular technologies. This information is relevant to physi-
cians, regulators, design engineers, and manufacturers for
product development as newer generations of embolization
coils become available for use.
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